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EXECUTIVE SUMMARY  
 

 

INTRODUCTION  

Currently, the Architecture, Engineering, and Construction (AEC) industry is changing. Two developments 
are pertinent at the moment. At the one side, new technologies, such as Building Information Modelling 
(BIM), change the way information is shared. On the other side, a shift in delivery methods is observable, 
from traditional to integrated, where only one party is responsible regarding the client for both the design 
and execution. The promise of these developments  is that they will make building project more efficient, 
less costly and delivered in a more timely manner. The benefits from the developments, however, are not 
yet seen to their full extend in practice.  

The phasing of a building project is still based on standards that were conceived based on the traditional 
working methods and are focussed on 2D output. These phases work well with the traditional delivery 
method. The developments on both contractual and digital level do not integrate seamlessly with these 
traditional phases. This research aims to find out how to incorporate the developments within the project 
life cycle. The main research question of this research is: “How can the phasing of the building process in 
the Architecture, Engineering and Construction industry in the Netherlands, be adjusted to accommodate 
the current developments?” 

In order to answer this research question, first the ideal situation and practice within the Netherlands are 
researched. This is done based on a literature study of the theory available, and a case study on projects in 
practice. The theory compared to the practice grants insight in the influence the developments have on the 
process phasing, and on the barriers that currently arise in practice. Once the barriers are established, a 
review of the practice in other European countries grants possible solution to solve some of those barriers. 
A comparative analysis between the theory and practice in the Netherlands and the practice in other 
countries results in a proposed solution on the phasing of the building process.  

THEORETICAL FRAMEWORK  

A building process has several phases and follows a generic phasing of a project. The generic phasing 
contains the following phases: Initiative, Design and Engineering, Execution and Operation. There are 
several influences on the process and the phases that have shaped the process in the way it is right now. 
The two most important are the capacity of the human mind and the information carrier available. The 
human mind cannot go from nothing to a fully detailed design in one step, it needs several steps to store, 
process and develop the design. The information carrier used at the moment is the drawing. A drawing can 
be a sketch but also fully detailed shop drawings. The limitation of a drawing is that it take time to develop. 
It is not feasible to draw a detailed drawing when the design is still at a concept level. That is why a scaling 
is introduced and  the process got a natural phasing. There are other influences on the process, such as the 
statutory regulations, level of client involvement, the procurement of subcontractors, and the division of 
design responsibility. All these influences make a certain stop in the process necessary. The developments 
change some of these influences.  

In the Netherlands, the common way to phase a building project in the Netherlands is more specific. The 
Initiative phase and the Design and Engineering phase are subdivided into several other phases. The 
phasing in the Netherlands is based on the generic phasing and on standards – The New Rules Standard 
Task description (DNR-STB) and the NEN 2574 – and has nine phases. These phases are: Initiative, Project 
Definition, Schematic Design, Pre Design, Definitive Design, Technical Design, Execution Ready Design, 
Work Preparation, and Use and Exploitation. 
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The contractual development in this research is equal to the shift from traditional to integrated 
procurement strategy. In the integrated delivery method, the client contracts one party who is responsible 
for the execution of the entire project, both design and execution. In the traditional this responsibility was 
divided among an architect, for the design, and a contractor, for the execution.  

The digital development in this research is equal to BIM. BIM is both the software application and tools, as 
well as the activities and procedures used to create a building model that contains all appropriate 
information created or gathered about the project in a format usable for all involved parties in the building 
process. To make sure BIM is implemented granting the most advantageous, agreements need to be made 
prior to the start of the project process. These agreements should regard the following categories: general, 
technical and management.  

The developments change some of the influences on the process and phases. BIM, for instance, changes 
the information carrier from drawing to digital 3D models. The limitation of time to create a drawing is 
thereby eliminated from the process of design development. The scaling, and phasing, is therefore not 
necessary when using BIM. The other influences, however, stay intact. The human mind still needs a 
phasing, the statutory regulations still need a stop point to apply for permits, the client still needs 
moments in the process to control the development, and there is still a point needed when sub-
contractors are procured.  

CASE STUDIES 

Both cases – Sozawe Groningen and Stadhuiskwartier Deventer – are completed projects outsourced 
based on an Engineer, Build and Maintain (EBM) delivery strategy using a UAV-GC contract. Both project 
use a certain level of BIM, however they both have a different level of success. The participants of the 
Sozawe Groningen project were positive about their project and stated it was a success. The participants of 
the Stadhuiskwartier Deventer project were not that enthusiastic, the project was tedious and BIM did not 
help them improve the process. Regarding contractual developments both cases show a shift towards 
integrated delivery. In both project, BIM was implemented to a certain decree. The Sozawe Groningen 
project participants stated that even though BIM was still in its infancy, it did grant benefits. The 
Stadhuiskwartier Deventer project participants, on the other hand, were not that enthusiastic about BIM. 
It worked side by side with traditional methods and did not support or helped it in any way. In the 
Stadhuiskwartier Deventer project a BIM Plan of Action stated all the agreements made to guide BIM 
implantation. The BIM Plan of Action was established after the contract was concluded, and is therefore 
not part of the contract. The phasing of BIM in the Stadhuiskwartier Deventer project was focussed on a 
LOD 500 output. However, no clear agreements were made on what this LOD500 should include and for 
what purpose it had to be created. Furthermore, discipline-models were created by each party. The model 
produced by the Design Team was not used by the contractor. The model from the design team was not 
part of the contractual specification for the contractor, and the validity of this models could, therefore, not 
be enforced. The 2D drawings from the Design Team prevailed over the model.  

The process in both cases deviated from the initially agreed phasing. The designing parties delivered more 
than was agreed upon in their assignment. In the Sozawe Groningen project, a DO+ was delivered and in 
the Stadhuiskwartier Deventer project a TO+ was delivered. The reason for the DO+ was that the designing 
parties were responsible for the application for a building permit, which requires more information than in 
a DO design. The reason for the TO+ was that the designing parties wanted to have more influence over 
the final design, which can be seen as misuse of the integrated contract.  

PROBLEM SYNTHESIS  

When the theory is compared to the practice, the deviations from the agreed process can be explained by 
the need to comply to the statutory regulation. For the application for a building permit more information 
is necessary than created in a Definitive Design, so the design team creates a DO+. Furthermore, the 
comparison between the theory and practice showed that there were still many barriers in implementing 
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the developments in practice. Thus it would still be viable to review foreign practices in order to find 
potential solutions to these barriers.  

The barriers that were found in practice are:  

1. High number of contracts in integrated practice  
2. Insufficient and/or unclear BIM agreements  
3. 2D output prevails over 3D output 
4. Client guidance on BIM is insufficient  
5. Subcontractors’ incompetence and inexperience 
6. Level of detail in with BIM 
7. Nonconformity with agreed phases  

FOREIGN PRACTICE  

To find a solution for the barriers found in theory and practice, a closer look at the practice of the United 
Kingdom. The UK governance has developed a mandate which makes BIM Level 2 implementation 
obligatory since the fourth of April 2016. Besides the BIM implementation mandate, the UK practice also is 
characterized by an increasing shift from traditional to integrated delivery methods.  

The standards and guides within the UK AEC industry have been updated. The three discussed in this 
research are the RIBA Plan of Work, the PAS 1192-2:2013, and the CIC BIM Protocol. The RIBA Plan of Work 
defines the eight stages of the UK building process and eight taskbars. With the taskbars a process can be 
adjusted to the chosen delivery method. The RIBA Plan of Work 2013 has been updated form the RIBA Plan 
of Work Outline 2007. The previous plan contained more phases, like the phasing in the Netherlands. Aside 
from the Plan of Work, RIBA has developed a Toolbox which includes tools to set up all project 
information. Tools such as a Project Roles Table, Design Responsibility Matrix including Information 
Exchanges, and a Schedule of Services. These tools will help BIM implementation in projects.  

The PAS1192-2:2013 describes BIM Level 2 implementation in the delivery phase – from initiative up until 
the handover – of the building process. The PAS is based on a framework which includes the same phases 
as the RIBA Plan of Work 2013: Strategy, Brief, Concept, Definition, Design, Build & Commission, Handover 
& Close-out, Operation, and In Use. The PAS gives some tools and guides in the Strategy phase for both 
clients and advisors/contractors to start a BIM Level 2 project. The client needs to compile the Employer’s 
Information Requirements (EIR), including starting points for BIM implementation on three concepts: 
Technical, Management, and Commercial. The contractor responds on the EIR with a pre-contractual BIM 
Execution Plan (BEP). Besides the response to the EIR, the BEP includes, among others, a Project 
Implementation Plan  and Supply Chain assessments. Once the contract is made the BEP will be updated 
and a Master Information Delivery Plan (MIDP) will be created by the contractor. The MIPD includes Task 
specific information delivery plans and a responsibility matrix. Before the actual project delivery phases 
commence, the project team needs to assess training and educational needs, needs to assess the ICT 
infrastructure and software, and needs to communicate the final BEP. This is done in the mobilization 
phase. During the design phases the information is stored in the Project Information Model (PIM). 

 

The CIC BIM Protocol is a contract addendum, which lays down all agreements regarding BIM. This includes 
among others Electronic Data Exchange and Use of Models. The Protocol also includes two appendices. 
The first appendix is the Model Production Delivery Table. This appendix defines all models to which the 
protocol is applicable, defines in which the stages and to what level of detail  each model will be created, 
and defines the responsible party for each model. The second appendix contains the Information 
Requirements. The content for this appendix is flexible but normally includes the standards used, the 
parties involved, the EIR, and project procedures.  
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COMPARATIVE ANALYSIS AND SOLUTION  

The comparative analysis compares the common Dutch phasing to the common British phasing. The main 
difference is the amount of design phases. The British practice recognizes three design phases whilst in the 
Netherlands commonly five design phase are used. The choice to have only three design phases is made 
such that the process better connects to the statutory regulations on town planning and permits, and such 
that the process is more integrally developed to accommodate a better use of BIM.  

In the Netherlands the BIM norm of the Rijksvastgoedbedrijf is one of the few centrally available standards 
regarding BIM. In the United Kingdom the PAS 1192-2:2013, the CIC BIM Protocol and the RIBA Toolbox are 
just a few of the initiatives from the British practice to comply with the government mandate on BIM 
implementation. The RVB BIM norm is comparable to the Employers Information Requirements, as 
stipulated in the PAS 1192-2:2013. The BEP from the PAS 1192-2:2013 can be compared to the BIM Plan of 
Actions in the Netherlands, however, these are often not applicable on the entire project. Overall the UK 
has more centrally drafted standards and protocols than we have within the Netherlands.  

The comparison of the barriers found from the Dutch practice and the potential solutions from the British 
practice resulted in eight proposed changes:  

I. Create an Employer’s Information Requirement (EIR) as part of the project specifications 
II. Integral BIM execution plan 

III. Contract addendum, such as CIC BIM protocol 
IV. Design responsibility matrix including Information Exchanges 
V. Supply Chain Assessment as part of pre-contract BIM Execution Plan 

VI. Three design and engineering phases instead of five 
VII. Mobilization phase 

VIII. Client exchanges 

These changes are depicted in Figure 1. The first, second, and third change help in creating a better basis 
on BIM agreements at the start of a process (barrier 2). These changes also help solve the third and fourth 
barrier. The fourth change helps in establishing the level of detail for each design product in both the 
traditional scale-set and the BIM related Level of Detail (barrier 6). The fifth change creates the 
opportunity to assess the sub-contractors before they are contracted, this helps in solving the fifth barrier 
The sixth change helps in solving the seventh barrier, the process better suits the statutory requirements 
this way, and a more integrated developed design helps the use of BIM along.. The seventh and eight 
change are added based on the outcomes of the external validation. The seventh change helps in clarifying 
the BIM agreements (barrier 2) and setting-up the process to work smoothly. The eight change shows that 
the process is validated by the client at the end of certain phases, this works will with the validation 
necessary in the use of an integrated contract.  
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Figure 1 – Finalized solution with eight proposed adjustments 

RECOMMENDATIONS 

In order to implement the solution recommendation are made. Furthermore, other general 
recommendation regarding the findings of the research are included as well.  

• Standardization of phases in Dutch building industry. One of the barriers established from 
investigating the practice based on the cases, is that a confusion, misconception or 
miscommunication about the phases used in project process is created quickly. The different 
standards and tendency to not define the content of the phases unambiguously lead to these 
confusions. It would be recommended to create one clear phasing for the entire industry. The 
proposed solution can be the first step towards such an explicit standard phasing. The proposed 
solution, however, still needs to be accompanied with a clear definition per phase on the exact 
deliverables.  

• Integrally developed BIM agreements on entire project. One of the main points of the proposed 
solution is the integral BIM Execution Plan. From the theory and practice, it became apparent that 
the implementation of BIM is hard or even  impossible when the agreements on BIM are 
unclear. Creating integral agreements which are applicable to the entire project will help advance 
BIM implementation. Even though, for various reasons it could be possible that the adoption of the 
entire proposed solution is not viable, this is one of the two points that certainly need to go 
through.  

• Standardization of contract addendum regarding BIM. The other point of the solution which needs 
certain execution is the contract addendum. Currently, this is applied in contracts throughout the 
Netherlands, however, a standardized version is lacking. It is recommended that a standardized 
version is created, by for instance the institute for Building law, such that all project can benefit 
from a standardized BIM agreement.  

• Pilot on project phasing. The solution proposes a different way of phasing the project. It is 
recommended that this solution is implemented and closely monitored in a couple of pilot project, 
such that it can be assessed if the solution does grant benefits.  

• Level of detail. The level of detail, or scaling, in the traditional phases is closely related to the 
capacities and limitations of the drawing as information carrier. BIM changes the information 



viii 

 

carrier, and thus the limitations. A model is not bound to a scale like a drawing. The capacity of the 
human mind, however, still needs steps, and thus a scaling, in developing a design. It is 
recommended to develop a scaling for BIM that suits the proposed phasing. This scaling should be 
standardized in the entire industry. Up until that standardized scaling is reached, it is important 
that for each project the scaling is agreed upon at the start and that for each deliverable the scale 
is defined at the start of the project.  

• Method to define phases. One of the earlier recommendations states that the phases of the Dutch 
building industry need to be standardized. To make sure that the definition is unambiguously it is 
recommended that all phases are defined based on their output. It is important to define all 
deliverables per discipline or party involved and state for all deliverables the information carrier 
proposed, the level of detail and the level of quality.  

CONCLUDING REMARK  

The aim of this research was to propose an adjustment to the current phasing of the building process such 
that it incorporates the current developments. The process is affected by several influences. The 
developments – BIM and the shift in procurement strategy – both change some of these influences. BIM 
changes the information carrier and the shift in procurement strategy changes the level of client control. 
Both diminish the need for phases in the process. The other influences, however, stay the same and do 
have a need for phases. The deviations from the agreed process in practice can also be related to the 
influences that affect the process. The statutory regulations often make that the designing parties deliver 
too much for their assignment, just to comply with the requirements for a building permit.  

The process is thus affected by many influences. The proposed adjustments to the process try to keep 
these influences intact whilst solving the barriers on implementing the developments found in practice  
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GLOSSARY 
 

 

Advisor A designing party involved in the building process  
  
As-Build model A building model updated to the actual constructed building 
  
BIM Execution Plan  A tender document any tender participants needs to draft in order to show 

how to cope with the BIM requirements of the client. During the project the 
BEP is updated and used to guide the BIM process in the building project. 
(see section 7.2.3) 

  
Building Information 
Modelling 

Building Information Modelling is both the software application and tools, 
as well as the activities and procedures used to create a building model that 
contains all appropriate information created or gathered about the project 
in a format usable for all involved parties in the building process. (see 
section 3.2.2) 

  
Building Life Cycle 
process 

The entire iterative process – from initiative, design, execution, operation to 
a new initiative – a building project goes through. (see section 3.1) 

  
Building Process See Building Life Cycle Process 
  
Client The initiating party that is the project owner and contracts all parties 

involved in the project. Individual or organization commissioning a built 
asset 

  
Common Data 
Environment 

Single source of information for any given project, used to collect, manage 
and disseminate all relevant, approved project documents for multi-
disciplinary teams in a managed process. 

  
Contractor The executing party involved in the traditional building process. 
  
Consultant See Advisor  
  
Contractual 
Developments 

All developments in the AEC industry related to contractual and 
procurement progress. In this thesis the shift from traditional delivery to 
integrated delivery is meant (see section 3.2.1) 

  
Definitive Design The third design phase currently used in the Dutch building process. The aim 

of the Definitive Design is to create a detailed representation of the building 
such that the aesthetics, the construction, and installation technical 
aspects.(see section 3.1.3)  

  
Delivery Method The way in which the project is procured. The client decides in what way the 

assignment to deliver the building project is divided among the suppliers. 
(see section 3.2.1) 

  
Delivery stage  The part of the building life cycle process where the actual building is 

developed, from initiative, design up until construction and handover.  
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Design Team All advisors and consultants contracted to develop the design in the building 

process.  
  
Digital Developments All developments in the AEC industry related to digital progress. In this 

thesis this is equivalent to Building Information Modelling (see section 3.2.2) 
  
DNR A standard type of contract used between an advisor or consultant and the 

client. The DNR contains a standard basic contract, general terms and 
conditions and the Standard Job Description. (see section 3.2.1.1) 

  
Employer's Information 
Requirements 

pre-tender document setting out the information to be delivered, and the 
standards and processes to be adopted by the supplier as part of the project 
delivery process. (see section 7.2.3) 

  
Execution Ready Design The fifth (and last) design phase currently used in the Dutch building 

process. The aim of the Execution Ready Design is to detail the design in 
such a way that construction can commence after this phase. (see section 
3.1.3) 

  
Generic phasing The phasing that is generic for each project. All project in the AEC industry 

have an initiative, design & engineering, execution, and operation phase. 
(see section 3.1.1) 

  
Integrated delivery A delivery method where the client contracts a supplier that is (towards the 

client) responsible for the design and execution of the building project. 
Different type of integrated delivery methods exists, the difference lies in 
what part of the project the client contracts to the supplier and for what 
part he contracts a designing party. (see section 3.2.1.2) 

  
Level of Developments The BIM scale developed by the American Institute of Architecture. 

According to the Level of Development  a model element should include the 
minimum dimensional, spatial, quantitative, qualitative, and other data to 
support the Authorized Uses associated with such LOD. (see section 3.2.2.5) 

  
Party  Any company involved in the building process is called a party  
  
Phase  Step in or part of a process, a component in a series of related events or 

actions. Defined by the output, deliverables, scale and quality. (see section 
3.1) 

  
Plan of Work  The British standard related to the way the building process is divided into 

several phases. (see section 7.2.2) 
  
Pre Design The second design phase currently used in the Dutch building process. The 

aim of the Pre Design is to create a global representation of the building, 
including the shape and functions of the building. (see section 3.1.3) 

  
Process phasing The way the building process is divided into several phases. (see section 3.1) 
  
Procurement Strategy See Delivery Method  
  
Project Information 
Model 

The building model created during the design and construction phase of the 
building project (see section 7.2.3) 
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Publicly Available 
Standard 

A document that standardizes elements of a product, service or process. 
Developed by (see section 7.2.3) 

  
Schematic Design The first design phase currently used in the Dutch building process. The aim 

of the Schematic Design is to create an overall representation of the project. 
(see section 3.1.3)  

  
Stage See Phase  
  
Standard Basic Contract Part of a standard contract together with the general terms and conditions, 

setting out the main agreements between the client and supplier.  
  
Standard Job Description  Part of the New Rules standard contract, used to define the tasks and 

responsibilities per phase and per discipline/theme. (see section 3.1.3)  
  
Statutory Regulations Regulations set by the government that need to be complied to.  
  
Supplier A party that is contracted by the client to be responsible for and deliver 

(part of) the building project.  
  
Technical Design The fourth design phase currently used in the Dutch building process. The 

aim of the Technical design is to technically specify and elaborate on all 
facets of the building project. (see section 3.1.3) 

  
Total Engineering The newly developed method of phasing and working from BAM. Total 

Engineering is focused on the optimization of the engineering’s phase in the 
building process. (see section 3.1.3) 

  
Traditional delivery A delivery method where the client contracts two suppliers. A designing 

party (often an architect) that is responsible for the development of the 
entire design. And a contractor that is responsible for the execution of the 
design. (see section 3.2.1.1) 

  
UAV A Dutch standard type of contract between the client and the contractor 

used in combination with a  traditional delivery method. The UAV contains a 
standard basic contract and General Terms and Conditions. (see section 
3.2.1.1) 

  
UAV-GC A Dutch standard type of contract between the client and the supplier used 

in combination with an integrated delivery method. The UAV-GC contains a 
standard basic contract and General Terms and Conditions. (see section 
3.2.1.2) 

 



  



2 

 

1. INTRODUCTION  
 

 

The building process stayed the same throughout the past decades, ever since project management came into 
practice. New developments arise in the Architecture, Engineering and Construction (AEC) industry. Do these 
developments demand for a change in the building process? This thesis aims to answer this question and 
describes the best solution based on project cases and methods used in other countries.  

The thesis starts with an introduction to the research subject in this chapter. Furthermore, this chapter 
includes the problem definition; the research object, domain, scope and objective; the research questions; the 
research relevance; the research design; and the thesis outline.    

1.1.  INTRODUCTION TO RESEARCH SUBJECT  

This thesis is about improving the current phasing of the building process. The Building process is currently 
based on the traditional practice, which is described in several standards. The developments within the AEC 
industry change our practice and the building process is in need of an update.  

Within this thesis, I consider two parameters relevant to the problem: the building process, and the 
developments in the AEC industry. This section introduces each of these concepts to support the explanation 
of the problem and the research objective and questions. The theoretical framework (Chapter 3) informs in 
more depth on these topics.  

1.1.1. Building process  

The building process which is commonly used within the Netherlands is currently described in the DNR-STB 
and the NEN 2575. These standards describe the phases a project should go through from initiative up until 
completion and operation. The current phases are Initiative and Project Definition, Schematic Design (SO), 
Pre Design (VO), Definitive Design  (DO), Technical Design (TO), Pricing and Contracting, Execution Ready 
Design (UO), Work Preparation, Execution, and Operate and Maintain (see Figure 2).  

Both the DNR-STB and the NEN2574 give descriptions of phase sequences that are similar. The DNR-STB is 
part of the DNR standard contract, but can be used with other contracts as well. It consists of a list of tasks 
that need to be executed per discipline/theme in each of the phases. The NEN2574 is a guideline for 
‘Drawings in the Construction sector”. It describes which drawings with which information are necessary in 
each discipline per phases.  

The process is formed over the course of time. Other aspects influence the way the process of a building 
project is shaped. Both the type of procurement as well as the type of standard contract applied in the 
process have an influence on how the project is commonly divided among the involved parties. Furthermore, 
the capacity of the human mind, the information carrier available, statutory regulations, the level of client 
control, procurement of sub-contractors and design responsibility, also influence the process. The Statutory 
regulations, for instance, state obligations regarding the land-use plans and building permits. These aspects 
together have shaped the way a building process is handled in the Netherlands.  

 

 

Figure 2 – Process phases, adapted from: (BNA & NLingenieurs, 2014) 
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1.1.2. Contractual and Digital Developments  

Various developments can influence the building process. The developments within the AEC industry are 
slowly changing the way of working. Two major developments are recognized at the moment. The shift from 
traditional to integrated procurement strategies and the digital revolution including the development of BIM.  

BIM is a method which takes the use of the computer in the building process a step further. A BIM combines 
the drawings or models from different disciplines into one federated model, in which clashes can be detected 
easily, and to which additional information can be coupled. Using BIM in the building process integrates the 
different disciplines – engineering, construction, and installation – in an earlier stage and at a higher level. 
The parties are urged to work together more tightly, to communicate about models and to reduce the level 
of clashes between them. These developments change the way of working in the AEC industry. 

The shift in procurement strategy, or delivery method, of a project goes from traditional towards more a 
more integrated practice. In the traditional situation the client has two contracts for different part of the 
building process. An architect is contracted to develop the entire design, and a contractor is contracted to 
execute that design. The integrated practice is based on one contract between the client and a contractor. 
The contractor is responsible for the development of the design and the execution. This contractor is allowed 
to sub-contract parts of the process if he does not possesses in house knowledge, however, the contractor 
stays responsible. The use of one contract, makes the process for the client less risky and easier to manage.  

1.2. PROBLEM DEFINITION  

These developments show that changes in the AEC industry are a widespread reality. There is a fundamental 
difference between the traditional way of working and the new developments (J. van Leeuwen, P. van Luijn, 
& R. Wiltjer, 2014). Using BIM in the project process implies that a project is in fact build digitally before 
actual execution instead of in 2D drawings on paper as in the traditional way. Furthermore, a traditional 
process usually works from general to a more detailed design in particular phases, using BIM though will 
enable a high level of detail from the beginning of the project (J.   van Leeuwen, P. van Luijn, & R. Wiltjer, 
2014). The traditional phasing of the building process does not fit this way of working (J. van Leeuwen et al., 
2014) because these developments ask for different information in different phases and possibly different 
decision points. 

The current building process does not incorporate the design integration, liabilities, and new ways to share 
information that BIM entails. Furthermore, the integrated method of project procurement implies that the 
process can be more concurrent than it could be in the traditional method of working. In practice, however, 
the traditional phasing is  maintained in current building projects. To guarantee project benefit most from 
the developments,  the phasing of the building process requires an update.  

1.2.1. Problem for whom?  

Within the construction industry many companies adapt the developments and adjust their work processes 
to accommodate BIM and integrated procurement strategies with integrated contracts. The impact of these 
changes on the building process, however, is hard to establish. Using the existing standards – DNR-STB 2014 
– consultants knew what was expected in which phase of the building process. For any consultants in the 
design process of the project life cycle in the AEC Industry it is important to establish what impact the new 
developments have on the building process. Do the developments influence the traditional building process? 
Are the current phases still accurate to fit the new developments? These questions need an answer.  

Many large construction companies within the Netherlands have been busy creating BIM strategies and 
adapting integrated delivery methods. At one side, there are companies who offer services in the entire 
range of the project life cycle – from initiative up until operation and maintenance. These kind of companies 
either have division dedicated to Design and Engineering work or they have a subsidiary company executing 
the design process. Examples of these kind of companies are The Royal BAM Group, Ballast Nedam, Dura 
Vermeer and Van Wijnen. At the other side, there are companies who offer services within the design and 
engineering process of the project life cycle. These so called Engineering companies partner with a client and 
an Executor to develop an entire project. Examples of these are Arcadis NL, Witteveen+Bos and Royal 
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Haskoning DHV. All these companies have up to a certain degree already developed BIM in their processes. 
However it would be convenient for all of them to investigate the accuracy of the process phasing and 
project deliverables when these new developments are being implemented.  

1.2.2. What do we already know?  

In some foreign countries the developments of standards around the implementation of a new method of 
working are in a more advanced stage. This is partly due to foreign governments who mandate the 
implementation of, for instance, a certain level of BIM in the public sector. This requires companies, who 
want to participate in public projects, to update their methods of working.  

For instance, in the United Kingdom, the government has developed a Construction Strategy in 2011, 
identifying the need for a better integrated and more efficient construction industry which incorporates new 
techniques and sustainability. The Royal Institute of British Architects (RIBA) has already updated their Plan 
of Work to incorporate sustainable design principles, provides support for working with Building Information 
Modelling and promotes integrated working between project team members (RIBA, 2013a). Furthermore, 
the British Standards Institution (BSI) developed several versions of the PAS 1192, which focusses on 
information management using BIM (British Standards Institution, 2016b). Another example is the American 
Institute of Architects (AIA), which in 2007 already introduced a new method for delivering projects which 
integrates people, systems, and practices from an early stage in the design process, called Integrated Project 
Delivery (IPD) (Harness, 2008). The AIA developed a new standard form of contract documents in 2008, 
which include agreements for implementing IPD and, additionally, includes an exhibit which serves as a 
practical tool for managing the use of Building Information Modelling throughout the entire project life cycle 
(Harness, 2008).  

1.2.3. Problem statement  

There are several methods of phasing a project life cycle in the Netherlands, there are standards which are 
being used currently and there are developments within the industry which ask for a change. Furthermore 
there is knowledge and practices from other countries and the first steps towards change are made in the 
Netherlands. The promise of using BIM in a project is that project become more efficient, reach an even 
higher quality in a shorter time and for less money.  The problem, however, is that using the traditional 
phasing of the building process this optimum of this potential is not used. The building process is not 
adjusted to the new developments in the AEC industry yet.  

1.3. OBJECT, DOMAIN AND SCOPE  

The object of this research is the phasing of the project life cycle in regard to existing standards and practice 
in the Netherlands, in regard with foreign practice, and in regard with developments in the AEC industry. The 
phasing of the building project needs to be examined for all consultant and designing firms in the AEC 
industry willing to adapt to new techniques and new ways to formulate design processes. The results intend 
to be of value for the entire domain of consultant firms within the AEC industry. However, since this research 
will be executed within the company of BAM ‘Advies & Engineering’, the reached domain will be the 
consultant firm BAM ‘Advies & Engineering’. BAM ‘Advies & Engineering’ is part of the Royal BAM group. It is 
the engineering division of this construction company within the subsidiary of non-residential construction. 
Appendix A shows a organigram of the Royal BAM group within the Netherlands. The red line square shows 
the ‘Advies & Engineering’ division.  

The scope of this research is confined to the AEC industry within the Netherlands, however foreign practice 
will be used as an information source. The building process is influenced by several aspects, as explained in 
section 1.1.1. For this research the procurement strategy and contract type that will be research are Engineer 
Build and Maintain projects based on an UAV-GC standard contract. This means that the contractual 
influence on process is kept consistent throughout the research. The governmental influence is not strictly 
monitored but kept in mind during the research.  The research is confined to focus on  certain parts the 
project life cycle process: predesign up until the work preparation phase (see Figure 3).  
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Figure 3 – Scope in project life cycle (own illustration) 

1.4. RESEARCH OBJECTIVE  

The objective of this research is to create a proposed solution for the phasing of the building process, to help 
solve the problem regarding the adjustment of the phasing to developments in the AEC industry. This will be 
done by making an analysis of the current state of the AEC industry, taking into account current phasing, and 
the developments – both contractual and digital.  Once the problematic areas in the current phasing are 
determined, analysing the practice in other countries helps developing a proposed solution and 
recommendations on the most suitable project phasing. This solution can be used by all players in the AEC 
industry, including BAM Advies & Engineering  

1.5.  RESEARCH QUESTIONS  

Based on the problem, object, domain and objective, as described previously, a research question is  derived 
as follows.  

How can the phasing of the building process, in the Architecture, Engineering and Construction industry in the 
Netherlands, be adjusted to accommodate the current developments? 
 

This research question has two parameters, which will need further 
explanation, to create the scope and framework of the research. In 
Figure 4 these parameters are shown with their mutual relation. It is 
unknown if the current standards work well together with the 
developments in the industry. This relation, therefore, is depicted as a 
question mark.  

The parameters are: 

• Building process 
• Current developments  

o Contractual developments 
o Digital developments (BIM) 

1.5.1. Sub-questions  

To answer the research question insight in the key parameters is required. The research needs sub-questions 
to guide it towards a solution.    

1. What is the current state of the parameters of this research in the Netherlands according to 
literature?  

a. The building process  
b. Developments 

2. How are the common phases and developments currently applied in practice in the Netherlands?  
3. What barriers arise in the process when theory is compared to practice?  
4. What can we learn from other (western) countries?  
5. How could the phasing of a project be adjusted, based on the barriers established and the foreign 

practice reviewed?  

Figure 4 – Parameters in research 
(own illustration)  
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Answering these sub-questions will lead to the information needed to make a comparative analysis between 
the proposition created after the first three questions and the information found in question 4. This will lead 
to a proposed solution on the phasing of the  building process which accommodates recent developments. 
Based on this proposed solution recommendations can be made on the need to change the process and if so, 
what would be the best way to change. 

1.6.  THESIS OUTLINE  

This thesis report consists of five parts, which are formed to answer the sub-questions and main research 
question, mentioned in section 1.5.1. Part I – Introduction – includes this Chapter (Introduction) and Chapter 
2 (Methodology), which describes the methods used in the different stages of the research.  

Part II – Literature Study – consist of Chapter 3 (Theoretical Framework) and gives an overview of the existing 
theory on process phasing, standards and contracts, and developments in the AEC industry. This chapter 
answers the first sub-question on the current state of the parameters.  

Part III – Identify areas of improvement – includes Chapter 4 (Case Study Introduction), Chapter 5 (Case 
findings) and Chapter 6 (Discussion on case findings and theory). Part III elaborates on the case studies. The 
cases are studied to answer the second, and third sub-question on the current practice and the potential 
mismatches between current practice and developments. This part concludes with a preliminary conclusion 
on the barrier to be solved, the propositions which form the basis for finding a solution.  

Part IV – Theoretical exploration towards a solution – consists of Chapter 7 (Foreign Practice). This chapter 
explores the practice of the United Kingdom which can be of help in solving some of the barriers that are 
stated in Chapter 6. This chapter should give an answer on the fourth sub-question.  

Part V – Synthesis – includes Chapter 8 (Comparative Analysis), Chapter 9 (Conclusions), Chapter 10 
(Recommendations). In Chapter 8, a comparative analysis of the answers of part II, part III and part IV will be 
made, resulting in a proposed solution on the phasing of the building process. This answers sub-question 
five. The remaining chapters in this part contain the conclusions, limitations and recommendations  of the 
entire research and results. 
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2. METHODOLOGY 
 

 

This chapter describes the research strategy and methods which are used in this research. A choice for a 
particular research approach is explained in section 2.1. The steps of the research are explained in section 2.2 
based on the sub-question they answer, the methods used, and activities carried out. The chapter is 
concluded with a schematic overview of the research design (see Figure 5).    

2.1 RESEARCH APPROACH  

The research is focused on answering the following research question: How can the phasing in the building 
process, in the Architecture, Engineering, and Construction industry in the Netherlands, be adjusted to 
accommodate the current developments? To answer this question several sub-questions have been defined 
(see section 1.5.1). The research is designed such that each stage of the research aims to answer one or more 
sub-questions.  

This research will have seven stages: introduction, definiton, investigation I, exploration, invetigation II, 
synthesis, and conclusion. Figure 5 (page 10) contains an overview of these stages. The next section discusses 
the research method and approach per stage.  

2.2 RESEARCH STAGES  

The seven stages each have their own sub-method and most of them answer a particular sub-question. The 
description below will explain per phase what method is used.  

2.2.1 Stage 1 – Introduction  

The first stage of this research is used to establish the research goal, scope, objective, and questions. A 
preliminary scan of available literature on the research subject and available research methods, helped in 
establishing the problem definition and research set-up. Initially, the results of this stage were presented in 
the research proposal. In this report, the results are summarized and can be found in Chapter 1. 

2.2.2 Stage 2 – Definition  

The second stage focusses on definition. A literature review is conducted to define the current state in 
literature of  all parameters relevant to the research. This stage focusses on answering the first sub-question: 
What is the current stage in literature on the main parameters?  

To confine the amount of information which can be seen as the current stage of the parameters, the focus 
lies on a description from the perspective of the Dutch Architectural, Engineering, and Construction industry. 
The theoretical framework will include at least the following subjects:  the current phasing used within the 
AEC industry in the Netherlands and the recent developments within the same industry. The results of the 
literature review can be found in the theoretical framework in Chapter 3.  

2.2.3 Stage 3 – Investigation I 

The third phase of this research looks at the practical side of the Dutch AEC industry. The second sub-
question is the focus of this stage: How are the common phases, and developments currently applied in 
practice in the Netherlands? Yin (2008) states that ‘how’ and ‘why’ questions are generally more explanatory 
which makes an experiment, history or case study the preferred research strategy. For this reason, the 
research method used in this phase is a case study.  

In order to execute a case study, several elements need to be define beforehand. These elements are the 
type of case study design,  research questions, and the unit of analysis  (Yin, 2008, p. 27). Yin (2008, p. 46) 
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describes four types of case study design; single-case holistic designs, single-case embedded designs, 
multiple-case holistic designs, and multiple-case embedded designs. In a single-case design only one case is 
investigated, whilst in a multiple-case design two or more cases are investigated. A single-case design can be 
applied when the case is critical, extreme or unique, representative or typical, revelatory or longitudinal. 
Single-case design has some limits, such as the limited strength of conclusions and the limited external 
generalizability. A multiple-case design can be used to increase the robustness of the findings and the extent 
to which the results can be generalised, however it is more time and resource consuming. A holistic design 
means that within a case only one element is analysed, while in an embedded design several elements are 
analysed.  

For this research an embedded multiple-case design is chosen. This to increase the extent to which the 
results are generalizable (external validity), and because multiple elements will be investigated within each 
case.  

Yin (2008) defines the unit of analysis as the type of case to be studied. For instance, an individual, an 
organisation or a project. In this research the object is the phasing of the building process, which indicates 
that the entire building process needs to be investigated. Therefore, it would be suitable to use projects as 
unit of analysis. This implies that either one or multiple projects will be used as cases in this research.  

The unit of analysis in this research is building projects. These projects have to fit certain characteristics that 
matches the project scope. For this research it is chosen that the project need to comply to the following 
characteristics:  

• Integrated contract 
• Completed or in the execution phase  
• BIM is utilized in the project.  

The project are selected from the portfolio of BAM Advies & Engineering, and are the Sozawe Groningen 
Project, and the Stadhuiskwartier Deventer project. An extensive description on both project can be found in 
Chapter 4. 

In order to execute the case studies a case study protocol needs to be composed. Further explanation on the 
case study protocol used in this research can be found in Chapter 4 section 4.1.  

The findings from the cases need to be validated by the case participants. This is called an internal validation, 
and aims to strengthen the case outcomes. The internal validations is done by means of questionnaires. For 
each case, the findings are formed into statements which can be answered either by agree or disagree.  

The case study protocol is further explained in Chapter 4. The cases chosen as a unit of analysis are 
introduced in this chapter as well. The findings and validation of the findings are described per case in 
Chapter 5.  

2.2.4 Stage 4 – Exploration  

The fourth stage of this research focusses on the exploration of the problem at hand. The Theory and 
Practice which is explored in the previous stages is combined in a comparison to define the barriers in the 
current situation. This comparison aims to answer the following sub-question: What barriers arise in the 
process when theory is compared to practice? The result of this phase is described in Chapter 6. 

2.2.5 Stage 5 – Investigation II  

The fifth stage is the second investigation. This investigation stage focusses on the practice in other 
countries. The focus of this stage lies on answering the following research question: What can we learn from 
other western countries?  

This stage starts with explaining the rational for which country is taken into account and why. The remaining 
part of this stage focusses on document reviews from that particular country. Furthermore, a brief analysis is 
made of the reactions from practitioners in the AEC industry of that particular country.  
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2.2.6 Stage 6 – Synthesis  

The sixth stage combines all previous parts of the research. The situation, both theoretical and practical from 
the Netherlands is compared to the foreign practice. This comparative analysis, will help in determining 
which parts of the practice in other countries can be used to improve the practice in the Netherlands.  

Based on this comparison a solution will be designed. This solution needs to be validated by means of an 
external validation. In an external validation the results or solution is presented to independent experts to 
validate the relevance and the applicability of the solution.  

Based on the findings from the external validation the solution is adjusted. This will answer the fifth sub-
question: How could the phasing of the building process be adjusted, based on the barriers established and 
the foreign practice reviewed? 

2.2.7 Stage 7 – Conclusion 

Once all sub research questions are answered the conclusions to all these questions and the main research 
question are written down in the conclusion. Based on the research and the results, recommendation can be 
made. These are subdivided in general recommendations, recommendations in the UAV-GC, 
recommendations for BAM Advies & Engineering, and recommendations for further research.  
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Figure 5 – Research methodology 
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3. THEORETICAL FRAMEWORK 
 

 

This chapter elaborates on the parameters defined in section (Chapter 1): the building process, and 
developments in the AEC industry – both contractual developments and digital developments. Section 3.1 
describes the process based on the phases in the process and the governmental and contractual influences 
on the process. Section 3.2 describes the developments in the AEC industry that might influence the building 
life cycle process. The chapter concludes with a section that summarizes the concepts that are most 
important to this research (section 3.3). 

3.1 BUILDING PROCESS 

The Architectural, Engineering, and Construction (AEC) industry is characterized by a project-based nature. 
The activities carried out within the industry are unique, temporary and aim to create a product – a building 
or infrastructure. However, the process behind the execution of these activities tends to be consistent (R.H.  
Clough, Sears, Sears, Rounds, & Segner, 2015). Throughout the life cycle of each construction project, the 
same phases reoccur. A phase is a step in or part of a process, a component in a series of related events or 
actions (Merriam-Webster.com, 2016). In the building process the phases are defined by the human capacity 
to generate information and the information carrier to share this information.  

In the first part of this section (section 3.1.1) the generic phasing of the construction life cycle, mentioned 
previously, is explained. There are different influences on the building process, which have helped shape the 
process to be the way we know it at the moment. Section 3.1.2 describes the influences on the process. Each 
country adopts this generic phasing to make it suitable for their local AEC industry. The third part of this 
section (3.1.3) explains on the specific phasing currently used within in the Netherlands.  

3.1.1 Generic Phasing of the building process 

From construction management literature it becomes apparent that all construction projects display a 
generic sequence of phases that is similar for each project. This phasing does not only take the realization of 
a project into account but the entire lifecycle of a construction project (R.H.  Clough et al., 2015). Throughout 
literature several different types of generic phasing are mentioned, which differ in the amount of, and the 
name of the phases they include. Cleland (1994) and Pellicer, Yepers, Teixeira, Moura, and Catalá (2014), for 
instance, include five phases and state that a construction project starts with Feasibility, followed by Design, 
Execution, Commissioning and Operation, and concludes with the Dismantlement at the end of the project 
lifecycle. Fewings (2013), adopted his phasing from CIOB (2010). He includes an extra phase in between the 
Feasibility and the Design phases, which he calls Feasibility and Strategy. The phases in his phasing are 
Inception, Feasibility and Strategy, Design and Tendering, Construction, Engineering and Commissioning, and 
Completion & Handover. Radosavljevic and Bennett (2012) even state that there are seven necessary actions 
to complete a construction project: Brief, Design, Plan, Procurement, Manufacturing, Production, and 
Commissioning. However, R.H.  Clough et al. (2015) only mention three phases: Planning and Definition, 
Design, and Procurement and Construction. The differences can be explained because not all these authors 
include the same part of the project life cycle, and have a different level of detail within their phasing. In this 
study the generic phasing as shown in Figure 6 is used: Initiative, Design & Engineering, Execution, and 
Operation. This phasing is based on the four different type of phasing as described previously. Within Figure 
6 the five steps of the generic phasing are shown in their sequence. The phase Initiative starts with a demand 
from a client, there needs to be a demand for a new or renovated building before a project can commence. 
This phase also includes a feasibility and planning of the entire project. The second phase – Design & 
Engineering – is the 
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Figure 6 – Generic phasing of construction project life cycle (adapted from (Pellicer et al., 2014) 

phase in which the program of requirements is translated into a design. Afterward, a contractor can start 
with the construction of the project. The third phase – Execution – is the preparation for, and the actual 
realization of the project, the construction of the building. The fourth phase – Operation – is when the client 
uses the building constructed within the project, this includes exploitation, operation and maintenance 
(Pellicer et al., 2014, p. 3). Within this research, the focus lies on the design and engineering phases, and the 
start of the execution phase.  

3.1.2 Influences on the process  

The building delivery process starts with requirements from the client, commonly assembled in the initiative 
phase, and ends with the delivery of the products specified in the requirements. The way the process in 
between these two stages is phased is depended on the capacity of the human brain and the information 
carrier available. The human mind is capable to develop complex structures, however, it needs an external 
information carrier to store and communicate design ideas.  

Traditionally, the information carrier in the building process is the drawing. Both within teamwork and in our 
individual thought process we use drawings to share, store, and develop ideas (Schierbeek, 1991, p. 10). 
Sketches, floorplans, sections, side elevations, details, and technical drawings help to communicate the 
design in different phases of the process. The use of drawings limits the speed at which the design can be 
developed. Drawing by hand, as was custom before the computer, takes a lot of time. Due to this limitation, 
the scale at which the information is laid down as well. In a phase were the information is still at a broad 
level, the scaling of the drawings is larger than when the information is at a more detailed level. In a phase 
with a broad level of information available it takes too long to develop very detailed drawings.  The necessity 
to make drawings at different scales during the process naturally develops phases in the process.  

There are other influences that ensure the process needs to be divided into phases. Control of the client, 
statutory regulation, design responsibility, and the procurement of subcontractors, all ask for a certain stop 
point within the design development process.  

Client control  
The client needs to check the design development at certain points in time. This is necessary because the 
client pays for the project. If the project is not developed according to the client’s whishes the costs for the 
changes are for the designing party. Checking with the client during the project is therefore highly needed. 
Spekkink (2016a) mentions that the end points of the phases are logic decision points in the process at which 
the client can approve of a certain part of the design. These moments are most needed after functional 
design, and after the technical concepts. If compared to the common phasing in the Netherlands (see the 
coming section, 3.1.3)  this is after the Pre Design and the Detailed Design.  

Statutory regulation  
Within the Netherlands there are several statutory regulations regarding a building project, which guard the 
public interest (Hobma & Jong, 2014). One of the most profound instruments to control the land-use and 
building plans is the environmental permit. In the Netherlands, building, for instance, is not permitted unless 
an environmental permit is granted (article 2.1, paragraph 1, under a, Environmental Licensing Act). The 
application for an environmental permit can be inadmissible, refused, deferred, or granted conditionally or 
unconditionally (Hobma & Jong, 2014). When an application is in conflict with one of the six grounds of 
refusal the environmental permit will be denied. The data necessary for a Building Permit is based on the six 
grounds of refusal. The data and drawings need to support the claim of an applicant that the building does 
not conflict with the grounds of refusal. The specific requirements are stipulated in the ‘ministriële regeling 
omgevingsrecht’, and are focused on safety issues. Details on the construction, materials used, building 
physics need to be established to submit a complete application.  
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Within the building process, at a certain moment the design is developed in such a way that a valid 
application for an environmental permit can be made. All details necessary for the environmental permit are 
known at that point in the process. Traditionally, the required information is completed just after the 
Definitive Design is completed and a start at the Technical Design is made. The need for a moment in the 
process to apply for an environmental permit creates another fixed point in the process.  

Design responsibility  
Legally the responsibility for the design lies with the party who invents the design. Traditionally, the design is 
transferred from the designing party to the contractor once all design decisions are made and the design is 
finalized. If the contractor wants to make a change to the design after the transfer, they take over the design 
responsibility. The transfer point after design completion is another fixed point in the process that influences 
the phases.  

Procurement of subcontractors  
At a certain point in the process the information is detailed enough to start selecting sub-contractors for 
specialist development of parts of the design. Traditionally this was done after the entire design was 
completed and the execution started. More recently, the sub-contractors are involved earlier to include their 
specialist knowledge on execution during the engineering of the design. After the Definitive Design (see the 
coming section, 3.1.3) is completed, sub-contractors can be procured. The moment that sub-contractors can 
be procured is dependent on the information available and thus is related to the phases in the process.  

Developments  
As defined in the introduction of this section (section 3.1) are the phases of the process dependent on 
human capacity and the information carrier. Furthermore, the process is influenced by the control the client 
exerts, the statutory regulations, design responsibility, and the procurement of subcontractors. In the 
introduction of this thesis (Chapter 1) two developments are introduced as being present in the AEC industry 
at the moment: Integrated Practices and Building Information Modelling. Both these developments have an 
influence on the phasing of the building process.  

Building Information Modelling can be seen as a type of information carrier, just like a drawing. A BIM Model 
is not limited by the speed of development in the way a drawing is. The scaling created to work with the 
limitation of a drawing, is therefore, not directly applicable to BIM. Using BIM the process can be completed 
in more smooth way, the necessity to stop at a certain scale level is not there anymore. This would imply that 
phases are not necessary with BIM, however, the other influences on the process still exist and some stop 
points will still be necessary.  

The use of integrated procurement strategies changes the level of client control. Traditionally, the client was 
involved at the end of each phase. Using integrated practice, however, the supplier becomes in charge and 
only validates with the client at agreed validation and acceptation points in the process. This decreases the 
amount of contact points with the client, as long as the points are agreed upon are clear. As a contact points 
with the client can be seen as a natural point the process to end a phase, the change to integrated practice 
indicates that the process can do with fewer phases.  

3.1.3 Specific phasing of the building process in the Netherlands  

In the Netherlands, a more detailed phasing is used for construction projects. This phasing is based on the 
generic phasing as explained in section 3.1.1. This phasing, however, has divided the phase Design and 
Engineering into multiple sub-phases. Throughout the years, the phasing for construction projects in the 
Netherlands is described in several standards. The most recent, and currently most used, is The New Rules – 
Standard Job Description (DNR-STB1). Another standard used is the NEN 2574 norm called ‘Tekeningen in de 
Bouw’. Both perspectives on the phasing of the Dutch building process will be discussed below. Within 
companies the procesess of their projects are always closely monitored, and improved when deemed 

                                                           

1 The New Rules – Standard Job Description is the translation for De Nieuwe Regeling – Standaard Taak Beschrijving. The 
abbreviation used throughout this report is the Dutch abbreviation: DNR-STB.  
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necessary. BAM Advies & Engineering has examined the process and developed a ‘new’ way they are going 
to phase projects. This method is described in this section as well.  

Phasing in The New Rules – Standard Job Description  
The DNR-STB is a guideline initially composed for consultants and clients, to help them specify and divide 
tasks in the Design and Engineering part of the project lifecycle. The DNR-STB was originally meant to be 
used with the standard contract ‘De Nieuwe Regeling 2011’ (DNR 2011), but can be used alongside other 
standard contracts or even independently (BNA & NLingenieurs, 2014). As the DNR-STB is originally part of a 
standard contract between a Client and a Consultant and thus focusses on the consultant’s tasks within the 
process, there are parts that are neglected in the process description. Currently, the developers of the DNR-
STB – BNA and NLingenieurs – have decided that the tasks within the DNR-STB are not up to date with 
current working methods anymore (Spekkink, 2016a). That is why they have decided to stop updating the 
DNR-STB. However, the DNR-STB is still one of the most complete and up to date description on the phases 
of the construction process lifecycle.  

The DNR-STB recognizes ten phases (BNA & NLingenieurs, 2014): 

1. Initiative and feasibility  
2. Project Definition 
3. Schematic Design (SO) 
4. Pre Design (VO) 
5. Definitive design (DO) 
6. Technical Design (TO) 
7. Pricing and Contracting 
8. Execution Ready Design (UO) 
9. Execution management 
10. Use and Exploitation  

The definition and purpose of each of these phases is described in Appendix B.1. Phase number seven is not 
included in the figures and comparison because this phase does not have a fixed position in the phasing 
sequence. The descriptions of all the phases of the DNR-STB are summarized in Table 1. Figure 7 shows the 
phases of the DNR-STB compared to the generic phasing.  

Compared to the generic phasing, the first two phases – Initiative/Feasibility and Project Definition – fall in 
the generic phase initiative. Phases three up until six and phase eight –Schematic, Pre, Detailed, Technical 
and Execution Ready Design – together make the generic phase Design & Engineering. The generic phase 
execution includes phase eight and phase nine – Execution Ready Design and Execution management. The 
last phase of the DNR-STB – Use and Exploitation – compares to the generic phase Operation. There is no 
equivalent in the DNR-STB for the generic phase Dismantlement. The seventh phase of the DNR-STB – pricing 
and contracting – does not have a fixed place in the sequence of phases. The place of this phase in the 
sequence depends on the contract type, and can be anywhere from Schematic Design up until Execution 
Ready Design. 

 

Figure 7 – Phasing of construction project in the Netherlands according to the DNR-STB, compared to the generic phasing, adapted 
from:(BNA & NLingenieurs, 2014; Pellicer et al., 2014)  

 

 

 

 



16 

 

Table 1 – Phases of the DNR-STB 

# Phase  Goal Deliverable  Activities  Scale 
1 Initiative and 

feasibility 
Decide whether to 
execute or not  

Report on feasibility  Define the need(s) of the client, 
defining the ambitions of the client, 
choose a location, examine the 
preferred building and location type, 
and examine the urban planning, 
economic, and juridical feasibility of 
the project 

- 

2 Project 
Definition 

Define all needs, 
requirements, wishes, 
and expectations of 
the client  

Program of 
requirement 

Analyze the end-users and their 
processes and activities, and compile 
all needs, requirements, expectations, 
and conditions into a program of 
requirement 

- 

3 Schematic 
Design 

Create first 
representation of 
project  

Solution on urban 
scale, 
Outline of form of 
design, and 
First distribution of 
functions in the design 

Create an urban plan, and explore a 
preliminary solution of constructive 
and installation technical principles 
for the design 

1:1000
/ 
1:500 

4 Pre Design Create an overall 
representation of the 
building 

Functional design, 
Special structure, and 
Architectural 
appearance  

Create functional layout and 
architectural appearance 

1:200/ 
1:100 

5 Definitive 
Design 

Create a design were 
all design decisions are 
made  

Detailed integral 
design  

Create a final urban plan; a definite 
spatial layout; fix the architectural 
appearance, define materials which 
are iconic in the design; integrate the 
part designs of architecture, 
construction, and technical 
installations 

1:100 

6 Technical 
Design 

Detail and specify the 
design in a technical 
way  

Technically detailed 
design 

Develop technical drawings; detail 
and specifying the construction 
design; make detailed installation 
technical calculations; create 
installation technical drawings; 
integrated the part designs 

1:100/ 
1:50/ 
1:20/ 
1:5 

7 Pricing and 
Contracting 

Select and contract a 
contractor for 
execution 

Contractor   - 

8 Execution 
Ready Design 

Make design execution 
ready  

Work drawings for all 
components  

Composing working drawings and 
develop execution plans, sub-
contractors develop execution plans 
for their part  

1:50/ 
1:5 

9 Execution 
management 

Supervise progression 
of execution 

Supervision plans  Check work progresses according to 
contractual agreements  

- 

1
0 

Use and 
Exploitation 

Maintain and manage 
the building   

Maintenance plans, 
and  
Operation plans  

Creating plans for maintenance and 
operation (management) 

- 

 

Phasing in the NEN 2574 – Drawings in Construction   
Norms are developed by the Dutch Normalization Institute on national level. These norms are voluntary 
agreements between parties on products, services or processes (Stichting Nederlands Normalistie-instituut, 
2016). The NEN 2574 norm is called ‘Drawings in Construction’ and its purpose is to create an unambiguous 
and most precise specification for the information that needs to be on construction drawings throughout the 
process (NEN, 1993). The norm aims to be as broad as possible in acceptability and is meant to be used by all 
kind of participants: Clients, Governments, Advisors, Contractors, and Project Developers (NEN, 1993). Not all 
phases in the building process have an output of drawings, however even the phases that don’t are 
incorporated in the phasing mentioned in the NEN 2574 because it makes the norm more compatible with 
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other kinds of phasing (NEN, 1993). Even though the NEN 2574 dates back to 1993, the phases mentioned 
are still used in the current building process.  

The NEN 2574 includes eleven phases (NEN, 1993):  

1. Initiative 
2. Feasibility study 
3. Project Definition 
4. Schematic Design (SO) 
5. Preliminary Design (VO) 
6. Definitive Design (DO) 

7. Construction Documents (Bestek) 
8. Pricing 
9. Work Preparation 
10. Execution 
11. Handover  

 

Figure 8 shows the phasing compared to the generic phasing as explained in section 3.1.1. In Figure 8 it can 
be seen that the first three phases – Initiative, Feasibility Study, and Project Definition – are part of the 
generic phase Initiative. The fourth up until the seventh phase – Schematic, Preliminary, Definitive design, 
and Construction Documents – are part of the Design and Engineering phase in the generic phasing. The 
eight phase – pricing – is not depicted but is also part of the Design and Engineering phase. The ninth and 
tenth phase – Work Preparation and Execution – are part of the generic phase Execution. The generic 
phase operation starts with the eleventh phase of the NEN 2574 – Handover.  

 

Figure 8 – Phasing in the NEN 2574 compared to generic phasing (NEN, 1993; Pellicer et al., 2014) 

Table 2 – NEN 2574 phasing 

 Phase Goal Deliverable   Activities  Scale 
1 Initiative Lay down need for 

housing 
Report on housing 
needs  

Scan for possible solutions (also 
not building project solutions)  

 

2 Feasibility 
study 

Determine feasibility  Analysis on feasibility 
of possible solutions  

Analyze possible solutions for 
technical, functional, financial and 
special aspects 

 

3 Project 
definition 

Define starting points  Program of 
requirements  

Formulate all project principles 
and objectives including 
functional, technical, financial and 
special requirements  

 

4 Schematic 
Design 

Lay down outline of 
project  

Design outline Develop preliminary functional 
program, preliminary technical 
program, first sketches of design  

1:500/ 
1:200 

5 Preliminary 
Design 

Define design 
alternatives 

Design alternatives 
for all disciplines  

Develop functional program, 
technical program, preliminary 
financial plan, preliminary design 
drawings 

1:200/ 1:100 

6 Definitive 
Design 

Detailed elaboration 
of chosen 
alternatives  

Definitive design Develop design according to 
requirements and according to 
rules and regulations  of the 
government  

1:200/ 1:100/ 
1:50/ 1:20/ 
1:5 

7 Construction 
Documents 
(bestek) 

Elaboration of design 
for permits, 
contracting and 
pricing 

Construction 
Documents (bestek) 

Create detailed elaboration of 
each room, apply for permits, 
creation of construction 
documents and construction 
drawings  

1:100/ 1:50/ 
1:20/  
1:10/ 
1:5 

8 Pricing  Final pricing Price and 
procurement method 

Determine price for project, 
prepare for procurement  
 
 
 

 

9 Work Elaboration of design Work drawings  Create work drawings, determine 1:50/ 1:10/ 
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 Phase Goal Deliverable   Activities  Scale 
preparation for execution  how project will be executed  1:5/ 1:1  

10 Execution Realization of project Adjusted work 
drawings 
 
Building  

Check design on adjustments, 
register progress of work, register 
any deviations from financial plan  

 

11 Handover Checking completion Handover report  Status of each part and deviations 
from initial plan for handover and 
maintenance purposes  

1:50/ 1:20 

Phasing according to BAM’s Total Engineering process  
Recently, BAM ‘Advies & Engineering’ has analyzed the design & engineering process the Royal BAM group 
uses within the Netherlands. Within a research team (workgroup) called Engineering, they have developed 
a ‘new’ kind of phasing, which is called Total Engineering. This  ‘new’ phasing is based on the DNR-STB 
phasing, but also on practice as seen within BAM projects. It focusses on more than just the perspective of 
a consultant (as the DNR-STB does). The specific contractor related tasks/phases are incorporated as well. 
The research team developed a process with four phases, disregarding the initiative, execution and 
operation phases. These phases are combinations of the design phases from the DNR-STB.  The phases of 
the Total Engineering process are:  

1. Vorm 
2. Ontwerp 
3. Engineering 
4. Work Preparation  

Figure 9 shows these four phases compared to the generic phasing and the design phases from the DNR-
STB. The first three phases – Vorm, Ontwerp, and Engineering – are part of the generic Design & 
Engineering phase. The last phase – Work Preparation – is part of the generic Execution phase. The Vorm 
phase focusses on the concept of the design. The Ontwerp phase focusses on the integral development of 
all design decision regarding all disciplines. The Engineerng phase focuses on the technical detailing of all 
design parts, products and dimensions are decided here. The work preparation exists of two parts. The 
creation of shop drawings and manufacture details at the one side, and the site preparation on the other 
side. The phases as defined by BAM are summarized in Table 3. A more detailed explanation can be found 
in Appendix B.3. 

 

Figure 9 – Process of BAM compared to generic phasing  

Table 3 – Design and Engineer process phases according to BAM practice 

 Phase Goal Deliverable  Activities 
1 Vorm Create functional design with 

architectural appearance 
principles  

Functional design 
 
 

Iterative process using morphological 
studies 
to define optimum form and 
functional layout 

2 Ontwerp Lay down all design decisions Detailed Integral design  Iterative process defining concepts 
for all disciplines (architecture, 
structural, installations)  

3 Engineering Create detailing and 
specifications of design 
concepts  

Technical detailed design Linear process of developing details 
based on which components can be 
produced  

4 Work 
Preparation  

1. (Coordination of) creation 
of all building components  
2. Preparation of building site 
and execution phase   

1. Detailing and products 
produced by suppliers and 
sub-contractors.  
2. Design independent 
preparations necessary before 
execution  

1. Process of detailing by suppliers 
and sub-contractors 
2. Process of preparation for 
construction, incl. planning 
optimization, site facilities.  
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Figure 10 – Comparison between the DNR-STB, NEN2574, and BAM phasing 

Comparison of the three types of phasing 
The description of these three types of phasing makes it apparent that even within theory in the 
Netherlands there are several methods to phase a project. This section describes the most profound 
differences between the types of phasing. The scope of this research is confined to the Design & 
Engineering and start of the Execution phase from the generic phasing (as defined in section 3.1.1.) For 
that reason, only the discrepancies in these phases will be discussed in this comparison. Figure 10 
compares the three types of phasing to the generic phasing and to each other. A larger version of Figure 10 
can be found in Appendix  

The comparison shown in Figure 10 is based on an extensive comparison of the definitions of each phase 
that were found in the standards. There are three profound discrepancies visible in this comparison, these 
are shown by the red circles in Figure 10.  

The three discrepancies shown in Figure 10 can be explained as follows:  

I. The Vorm phase of BAM combines two phases of the DNR-STB and NEN2574, namely the 
Schematic Design and the Pre Design. This is done because the split between schematic a pre 
design is a small distinction. The DNR-STB even states that the Schematic Design phase is not 
necessary in each project (BNA & NLingenieurs, 2014), only in large project it can help clarifying 
the project definition and program of requirements.  

II. The phasing of the DNR-STB is missing a part compared to the phasing of the NEN 2574 and the 
BAM Total Engineering phasing. The Execution Ready Design in the DNR-STB is described as being 
part of the execution, however when a comparison between the content of this phase and the 
work preparation phases of both the NEN 2574 and the BAM Total Engineering phase is made, it 
can be seen that the work preparation phases include more than just the Execution Ready Design 
of the DNR-STB. The reason for this deviation is that in the DNR-STB only the perspective of the 
consultant, so design related detailing, is incorporated. Whilst in the NEN2574 and in the BAM 
Total Engineering phasing Work Preparation also includes the not design related preparation for 
execution. The origin and nature of the DNR-STB caused this deviation.  The DNR-STB is created for 
and by consultants, and only includes tasks done by consultants. It is therefore not a complete 
overview of the work that needs to be done in a pre-execution stage of a project.  

III. The Engineering phase of the BAM Total Engineering phasing combines the Technical Design or 
Construction Documents with the Execution Ready Design and part of the Work Preparation phase. 
The Total Engineering phasing of BAM sees the work preparation as two separate parts, the other 
phasing do not. The reason for this probably lies in the fact that within the Royal BAM group 
different divisions are responsible for the two parts. The site preparation is often done at the 
Regional Offices whilst the shop drawings and measurements are done at BAM Advies & 
Engineering.  

3.1.4 Phasing in this research  

The comparison of these type of phasing show that within standards and theory there is a difference in 
phasing. The names but also the content of each phase differs depending on the standard phase used. The 
use of different standards could lead to confusion and miscommunication. This needs to be checked in 

I 

II 

III 
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practice. This research focusses on examining the phasing within the Netherlands and ultimately compare 
this to other practices. For this research the phasing of the DNR-STB is seen as the common practice in the 
Netherlands, with the addition of the work preparation phase. The reason why the BAM Total Engineering 
is not seen as a base for this research is because the phasing developed there is not (yet) commonly used 
within the Dutch practice.  

3.2 DEVELOPMENTS IN THE AEC INDUSTRY IN THE NETHERLANDS  

The AEC industry has up until recently been slow in adapting any changes on managerial front. Technical 
developments presented themselves in many forms throughout the years, but the construction 
management discipline stayed the same ever since it was recognized as a formal discipline mid-20th 
century. Changing is hard due to some features of the industry: the fragmented nature of the industry 
(Baiden, Price, & Dainty, 2006), the inefficiency of the design-construction process (Churchill & Thoren, 
2009), and the short-term business relationships that hinder effective knowledge sharing (Bektas, Heintz, 
& Wamelink, 2010). Even though change is hard, the AEC industry is currently changing. There will always 
be a drive for more efficiency and better, faster, less costly and less adversarial results (American Institute 
of Architects, 2007). There are major two changes visible in the past decades: a shift from traditional to 
more integrated project organization, and an increase in digital applications within the process. Both these 
developments are discussed within this section.  

3.2.1 Contractual developments 

There are several different methods to organize a project, which are, within literature, called procurement 
strategies or delivery methods. These methods define the way a team is selected and contracted to 
develop a  design and/or execute the project (Pellicer et al., 2014). The right project team is essential for 
project success (Winch, 2010). The choice for a particular type of project delivery lies with the client, who 
can be assisted in this decision by a consulting party (Richard Hudson Clough, Sears, Sears, Segner, & 
Rounds, 2015; Pellicer et al., 2014). Within Europe, and more specifically the Netherlands, there are a 
couple of delivery methods that are most common: traditional procurement, integrated project 
arrangements (also known as: design-build), management contracting, and public-private partnerships 
(Pellicer et al., 2014). For this research the focus lies on the shift from traditional and integrated delivery 
methods.  

Up until the 1990s traditional delivery was the most conventional way of procurement of projects. From 
the 1990s more integrated delivery methods2 were adopted in the Netherlands (Dorée, 2004). This shift 
was due to the fact that traditional delivery practice could not cope with increasingly complex projects 
(Lenferink, Tillema, & Arts, 2013). Within traditional delivery, the different stages are separated which can 
lead to sub-optimizations (Lenferink et al., 2013) and too late involvement of the contractor in the project 
life-cycle (Alhazmi & McCaffer, 2000). Using an integrated delivery method, helps to employ more 

 

Figure 11 – Traditional delivery method 

                                                           

2 N.B. Integrated delivery methods is not the same as the American procurement strategy Integrated Project Delivery 
(IPD). With integrated delivery methods within this research all types of integrated practices are meant.  
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expertise throughout the entire process, will lead to a more sustainable planning process (Lenferink et al., 
2013) , and improves overall quality (Heeres, Tillema, & Arts, 2012). In utilizing integrated delivery 
methods clients hope to create better project quality while reducing the costs and time projects take and 
hope to overcome the criticism on traditional delivery.  

3.2.1.1 Traditional delivery 
Traditionally the delivery of a project is split among various actors. The design & engineering phase (see 
section 3.1.1) is handled by a design team, often led by an architect or engineer who dependent on the 
project is supported by other design advisors (Mohsini & Davidson, 1992). The execution phase (see 
section 3.1.1) is handled by a contractor, often supported by sub-contractors and suppliers (Mohsini & 
Davidson, 1992). A client orders the design team to create a design for his project. Once this design is 
completed, a contractor is selected based on a bidding/tender process. The contractor offering the lowest 
price for execution is contracted. Figure 11 shows the traditional delivery compared to the phases of the 
Dutch building process as defined in section 3.1.3. One contract is issued for the Design & Engineering 
phase (see section 3.1.1) and one for the execution phase (see section 3.1.1). 

General Terms and Conditions used in the Traditional project delivery  

Within the Netherlands, a project using a traditional method of 
project delivery usually knows two types of general terms and 
conditions (GTC): The New Rules 2011 (DNR 20113) and The 
Uniform Administrative Conditions for Execution of Works and 
Technical Installations Works (UAV 20124). The legal relationships 
within the traditional delivery method are sometimes referred to 
as the ‘classic triangle’ (Chao-Duivis et al., 2013, p. 51). As can be 
seen in Figure 12, a client enters into a contract with a designer or 
consultant based on the DNR 2011 for the design part of the 
project. This contract is followed by a contract with a contractor, 
who will execute that design, based on the UAV 2012. Both of 
these GTC will be discussed below.  

The New Rules – DNR 2011  

A designer’s or consultant’s contract based on the DNR 2011 consists of several parts: a Standard Basic 
Contract, the DNR 2011 General Terms and Conditions, and a Standard Job Description (Chao-Duivis et al., 
2013, pp. 31-32). The Standard Basic contract deals with the commission, planning, remuneration scheme 
and the like. These are all specific and vary among projects. The Standard Job Description (DNR-STB see 
section 3.1.3) is an annex to the contract and describes the tasks to be done according to various project 
phases. These phases are described in section 3.1.3. The General Terms and Condition state all non-project 
specific items related to a contract between a client and a consultant, these are subjects such as general 
obligations, liability of the consultant, ownership of documents and the like (BNA & NLingenieurs, 2011, 
pp. 7-9). For this research, the general obligations, the phasing used in the DNR 2011, and the intellectual 
property and ownership are analyzed in Appendix B.5. 

Regarding the phases used in a project, the DNR 2011 does not mandate the use of the DNR-STB to define 
the process, it is however recommended since the DNR-STB is an annex of the DNR 2011. When clients or 
consultants want to defer from using the DNR-STB to define their process, they need to define exactly 
what phases they will be using instead.  

                                                           
3 The New Rules is the translation for the Dutch De Nieuwe Regeling , which can be abbreviated as DNR. The Dutch 
abbreviation is used in this report. 

4 Uniform Administrative Conditions is the translation for the Dutch Uniforme Administratieve Voorwaarden, which 
can be abbreviated as UAV. The Dutch abbreviation is used in this report. 

Client

 Contractor(s) Consultant
 Architect
 Consulting engineer

UAV 2012DNR 2011

Figure 12 – Schematic representation of the 
traditional building process (Chao-Duivis et 
al., 2013, pp. 29, 51) 
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Uniform Administrative Conditions – UAV 2012  

A contract based on the UAV 2012 consists of several components: a Basic Standard Contract, the 
specification, and the General Terms and conditions – UAV 2012. The standard contract specifies what the 
works involve and who the parties are. The general terms and conditions are focused on administrative 
and legal provisions only, whilst the specification is of a more technical nature (Chao-Duivis et al., 2013, p. 
52). The specification gives a detailed description about the works, the UAV 2012 (§1) sets out what should 
be in the specifications. The general terms and conditions include for instance the obligations of both the 
client and the contractor, provisions about commencement of the work, execution of the works, additions 
and omissions, payment, damage to the works, and settlement of disputes (Instituut voor Bouwrecht, 
2012, pp. v-vii). For this research the general obligations, the phasing used in the UAV 2012, and the 
additions and omissions will be discussed. Regarding the phases used in a project, the UAV 2012 has no 
mention of phases that should be used in the execution part of  a project. This is most probably due to the 
fact that the execution of a project is a very project specific task, which is hard to standardize.  

3.2.1.2 Integrated delivery 
In the Integrated delivery method – or integrated contracting – the client selects one party to be 
responsible for both the design & engineering and the execution phase (see section 3.1.1). This party may 
then sub-contract other parties to execute specific parts of the design & engineering or execution phases. 
Utilizing an integrated delivery method should help overcome problems that arose using the traditional 
method of working (Lenferink et al., 2013). There are several different methods of integrated delivery. A 
client can choose which part of the design and engineering phase he wants to allocate to the contractor. 
Figure 13 shows the three main types of integrated delivery in the Netherlands. In the first – Engineer & 
Build (E&B) – the client choose to develop a Definitive Design (with the help of a design consultant), and 
leaves the engineering to the contractor. The contractor can then implement execution knowledge into the 
technical detailing of the design. This was the first type of integrated delivery that was implemented in 
Dutch practice (Lenferink et al., 2013). The second bar in Figure 13 shows the integrated delivery practice 
of Design and Build (D&B). In a D&B type of integrated delivery the client lies the responsibility for the 
design by the contractor. The client can do this in two ways, he can supply a schematic design and program 
of requirements or he can supply a pre-design on top of the schematic design and program of 
requirements.  Within Figure 13, this is depicted by the light orange part of the bar surrounded by arrows. 
The third type of integrated delivery is the most far-reaching form of integration implemented in the 
Netherlands. In a Design, Build, Finance & Maintain (DBFM) method of delivery the client chooses one 
party that is responsible for the entire life cycle, including financing – after the initiative phase (see Figure 
13 and section 3.1.1). This party can then sub-contract other parties, such as an architect, to execute parts 
of the process. The first two type of integrated delivery can be combined with maintenance as well. 
Engineer & Build then becomes Engineer, Build & Maintain, and Design & Build then becomes an Design, 
Build & Maintain. The last of those two resembles a DBFM, apart from the fact that financing is still the 
responsibility of the client. The focus of these research lies on the first type including the possibility to 
include maintenance.  

 

Figure 13 – Integrated delivery method (E&B, D&B, and DBFM) 
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General Terms and Conditions used with integrated method of project delivery  

In the Netherlands, a project using an integrated method of project delivery is 
usually based on one type of General Terms and Conditions (GTC): Uniform 
Administrative Conditions for Integrated Contracts 2005 (UAV-GC 20055). The 
development from traditional to more integrated delivery methods urged for 
the development of a juridical framework which supports these integrated 
delivery methods (CROW, 2005b, pp. 6-7). The first set of general terms and 
conditions for project based on an integrated delivery came into practice in 
2000 (Bleeker, 2014, p. 602; CROW, 2005b, p. 6; van Leeuwen, 2015). The GTC 
are applicable in both infrastructure as well as (non-)residential construction 
projects. The most profound characteristic of the UAV-GC is that it focusses on 
legally combining functions in the process as a responsibility of one party 
(CROW, 2005b, p. 6).  As can be seen in Figure 14, a client enters into a 
contract with only one party: a contractor. This contractor either possesses 
design expertise himself, has it in-house or takes on an architect and/or 
consulting engineer for this part of the process (Chao-Duivis et al., 2013, p. 
99). The UAV-GC consists of several parts: a Standard Basic Contract with annexes, the Employer’s 
Requirements and other contract documents, and the general terms and conditions – UAV-GC 2005 (Chao-
Duivis et al., 2013, pp. 100-102). The Standard Basic Contract is a model contract that can be filled out to 
state the choices the client and contractor make regarding the works. The Employer’s Requirements and 
other contract documents describe the specifics of the work to be done, this can be done in detail, for 
instance already including a design, or only a Program of Requirements. The General Terms and Conditions 
are a not changed per project, but stay the same. The GTC cover subjects as obligations, variations, quality 
assurance and the like. An extensive description of the parts that are relevant to this research, is given in 
Appendix B.7.  

Regarding phases, the Standard Basic Contract clause 5 stipulates that the UAV-GC 2005 assignment can 
have three different forms, mentioning a preliminary design, a definitive design and an execution design as 
the splits between the three forms. The content of these phases mentioned is not explained in the 
Standard Contract, the GTC or any explanatory notes. The absence of a definition can lead to confusion 
among project participants on the exact contents of a phase and thereby the assignment of the 
agreement.  

Another important aspect of the General Terms and Conditions is the fact that clients should not become 
substantially involved in the design and execution process. When this happens the process could be 
hampered and slowed down.  

3.2.1.3 Comparison of traditional/integrated  
The traditional and integrated delivery methods are not supposed to be used at the same time in the same 
project. However, the AEC industry is still adapting to the integrated method of project delivery, and the 
corresponding general terms and conditions. It is not unimaginable that projects are set out to be an 
integrated project, but the experience and knowledge of the people involved steer it to be a more 
traditional project.  The UAV and traditional project delivery method might still be edged into people’s 
minds while they should use the UAV-GC in combination an integrated delivery method.  

Furthermore, the integrated delivery method has several forms. In all forms, the client prepares a certain 
part of the project design as a start document for the contractor. The client usually takes on a consultant 
to help him prepare the start documents for the contractor. Often this consultant is contracted based on 
the DNR 2011. This means that when a client chooses for an integrated delivery method with a contract 

                                                           
5 Uniform Administrative Conditions for Integrated Contracts is the translation for the Dutch Uniforme 
Administratieve Voorwaarden voor Geïntegreerde Contracten, which can be abbreviated as UAV-GC. The Dutch 
abbreviation is used in this report.  
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Figure 14 – Schematic 
representation of the integrated 
building contracts (Chao-Duivis, 
Koning, & Ubink, 2013, p. 99) 
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based on the UAV-GC 2005,  a DNR 2011 contract precedes this UAV-GC 2005 agreement. It is, however, 
not given that these two General Terms and Conditions are compatible in practice.  

While comparing both, the following points might create some discrepancy when using the two general 
terms and conditions in the same project:  

• Conflict in execution of work. Article 47 lid 1 of DNR 2011 states the works need to be executed in 
accordance with the advice of the consultant. The UAV-GC 2005, however, gives the contractor 
space to make adjustments and/or detail the work to the best of their knowledge. This seems to 
be conflicting.  

• Conflict in intellectual property rights. Article 40 of UAV-GC 2005 and article 45 & 46 of the DNR 
2011 both state that the copyright of the design stays with the one who created the design idea. 
However, in an integrated project both the consultant under the DNR 2011 and the contractor 
under the UAV-GC 2005 might have contributed to the design. It should be clear which party 
created what part of the design, and therefore has copyright on that part. Otherwise, conflicting 
situation might occur.  

• Conflict in phases mentioned. The UAV-GC 2005 mentions in the Standard Basic Contract a 
Preliminary Design, a Detailed Design and an Execution Design, whilst the DNR 2011 has the DNR-
STB which mentions a Schematic Design, Pre Design, Definitive Design, Technical Design and an 
Execution Ready Design. The names of these phases look similar but are not completely the same. 
The closes resemblance can be seen in the Execution Design from the UAV-GC 2005 and the 
Execution Ready Design from the DNR-STB. These two concepts sound alike but since there is no 
definition of the phases in the UAV-GC 2005, there is no reason to assume they are. It should be 
kept in mind while researching practice that people might confuse both, due to their similarity.  

The three discrepancies mentioned above and the other insights given throughout this section will be kept 
in mind when the current practice of the AEC industry is researched. 

3.2.2 Digital Developments 

The digital revolution opens up possibilities for the AEC industry, which shows signs of being in a 
technological renaissance (Hardin & McCool, 2015).  New technologies develop rapidly.  Similar to other 
industries, the AEC industry becomes increasingly reliant on technology (Hardin & McCool, 2015). Building 
Information Modelling (BIM), for instance, became the new paradigm for the AEC industry (Azhar, 2011; 
Succar, 2009). Succar and Kassem (2015) state that BIM is the expression of current developments and 
innovation in the AEC industry, as it comprises of technologies, processes and policies, and affects 
deliverables, relationships and roles within the industry. The current section explores the digital 
developments in the AEC industry, which in this study are defined as pertinent to the introduction of BIM. 
The section will start with an explanation on BIM, including a definition, advantages and challenges.   

3.2.2.1 Introduction to Building Information Modelling  
The past decades Building Information Modelling (BIM) is on the rise. More and more experts, researchers 
and practitioners give attention to BIM (Froese, 2010). The term BIM has been widely introduced to the 
industry in 2002 by Jerry Laiserin (Epstein, 2012), where he defined BIM as being a process of the building 
life cycle were technology is integrated in the workflow. A lot of different definitions exist for BIM within 
the industry. The common factor among these definition is that they all state that BIM entails a change 
from analog to digital tools (Epstein, 2012). However, BIM is much more than just software updating, it 
also a cultural shift in the way management teams collaborate (Hardin & McCool, 2015). Eastman, 
Teicholz, Sacks, and Liston (2011) describe BIM as a fundamentally different way to create, use and share 
data generated in the building life cycle. In other words, a shift from traditional paper-based working 
methods towards more an integrated and interoperable workflow.  BIM focusses on both technology as 
well as process, and both on a model as well as modelling (D. K. Smith & Tardif, 2009). The American 
National Institute for Building Sciences defines BIM as “An improved planning, design, construction, 
operation, and maintenance process using a standardized machine-readable information model for each 
facility, new or old, which contains all appropriate information created or gathered about the facility in a 
format usable by all throughout its lifecycle” (Eastman et al., 2011; National Institute of Building Sciences, 
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2007). BIM can thus be described as both software applications and tools as well as activities and 
procedures, used for generating, managing and sharing building information (E Papadonikolaki & Oel, 
2016) among all parties in the building life cycle. 

It becomes apparent that Building Information Modelling contains a lot of different aspects and each 
author or expert describes it slightly different from the other. For this research the following BIM is defined 
as:  

Building Information Modelling is both the software application and tools, as well as the activities and 
procedures used to create a building model that contains all appropriate information created or gathered 
about the project in a format usable for all involved parties in the building process.  

Scope of BIM  

Some experts state that the goal of BIM is to virtually construct the building in the computer prior to any 
physical labor. The building is virtually build, before any shovel goes into the ground (Hardin & McCool, 
2015; D. K. Smith & Tardif, 2009). The virtual construction helps in detecting and resolving errors that 
otherwise would occur during actual execution (Epstein, 2012). Thus saving time and money in correcting 
mistakes that would be hard to adjust during construction.  

BIM can be used to create a model of a building including comprehensive, reliable, accessible, and easily 
exchangeable information (D. K. Smith & Tardif, 2009). The model is used to communicate all information 
regarding the project among all involved parties and thereby reduces communication complexity in a 
project. Each party or discipline supplies a discipline model to the reference/coordination model, or BIM 
database. The reference model is used to combine disciplines and detect clashes among them.  

Advantages and Benefits of BIM  

Once BIM is implemented, it can grants a lot of advantages and benefits. Most of these advantages relate 
back to a reduction in time, a decrease in costs, and an increase in quality. In other words BIM positively 
affects the triple constraints of project management.  Time, for instance, is positively influenced because 
the use of BIM automates a lot of checks – such as cost estimate features (Azhar, 2011; Bryde, Broquetas, 
& Volm, 2013), quantity take-off (Eastman et al., 2011), and requirement checks – that previously had to 
be done by hand (Hardin & McCool, 2015).   

BIM also helps in visualizations of the design (Azhar, 2011; Eastman et al., 2011), increasing a proper 
communication with the client. These collaboration benefits  (Barlish & Sullivan, 2012) are also visible in an 
enhancement of transparency between parties (Dossick & Neff, 2009), and in the involvement of execution 
knowledge from contractors into the design process (Eastman et al., 2011). The availability of more 
(execution) information earlier on in the process make that cost-effective decisions can be made earlier on 
in the process, which result in saving money and time.  

While working with BIM, each discipline supplies its information digitally. This makes clash detections 
between information possible, which results in a precise detection of interferences (Azhar, 2011). The 
clashes and errors detected are less expensive to change (Hardin & McCool, 2015) in the design phase than 
it is to fix them during execution. Overall, the use of BIM helps coordination, collaboration, and results in 
lower costs and shorter project lead time. BIM affects the process in a positive way.  

Challenges  

The adoption of BIM in the building process grants advantages but also gives rise to some challenges. To 
employ BIM in the most beneficial way it is important to develop effective teams and determine how 
information will be shared (Eastman et al., 2011). However, it could be that a model created by an 
architect is not useful for a contractor. The contractor needs to create a new model or change the one 
supplied by the architect. This increases the time and costs of a project. The implementation of BIM 
practice goes accompanied with a need for education of project members (Eastman et al., 2011). A lot of 
employees will need education on software, the new agreements and processes. Another challenge lies in 
combining models that are created in different applications, semantic problems arise when different 
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software types are combined. Legal concerns are also a challenge regarding the implementation of BIM. 
The issue of ownership, intellectual property rights and liability becomes important, a detailed explanation 
on how these issues relate to BIM is given later on in this section.  

3.2.2.2 Activities of Building information modelling  
Different BIM activities can be applied throughout the entire life cycle of the building process. During 
design, planning, and construction of a new building, and during facility management of existing buildings 
BIM grants benefits (Volk, Stengel, & Schultmann, 2014). Cao, Li, and Wang (2014) and Volk et al. (2014) 
determined BIM activities based on existing literature, interviews, and project observations. In each phase 
other BIM activities are implemented. This section describes BIM activities per phases of the building 
process as defined in section 3.1.1. The BIM activities within the building process are summarized in Table 
4. 

Initiative  
BIM can generate benefits for the client in the Initiative phase. It can help in determining the feasibility of 
the project using a concept and requirements model and linking this to existing cost databases. A 
conceptual model can help in analysis of the requirements set by the client. This will help increase the 
quality of the project in later phases. Furthermore, it is important to define the goals and expectations for 
BIM at the initiative level, such that all parties can comply with them.  

Design and engineering  
Currently, the most activities for BIM are utilized within the Design and Engineering phase of a project. In 
this phase an As-Designed model (also known as: Project Information Model (PIM)) is created, which 
includes all physical and functional information. During the Design and Engineering phase BIM can help 
with design related activities – such as analyzing options, visualizations and 3D presentations for the client 
– and with requirement and performance checks – for instance energy simulations, cost estimating, and 
qualitative requirement checks (Cao et al., 2014; Eastman et al., 2011; Volk et al., 2014). An accurate 
building model can be used to extract drawings form that model at any time (Eastman et al., 2011). Using 
BIM in the Design and Engineering phase makes it possible for parties to work simultaneously on the 
design, this is both cost-effective and can give early insight in design problems (Eastman et al., 2011). 
When parties work simultaneously, clash detections can point out the design problems or clashed between 
various disciplines. Cao et al. (2014) state that clash detection is part of the execution phase, but in my 
opinion, and according to Volk et al. (2014), it is more often utilized during the design phase. All Design and 
Engineering related BIM activities are shown in Table 4. 

Execution  
In the Execution phase BIM can help in several ways, both with work preparation and with construction. 
For work preparation, BIM can help in planning (Eastman et al., 2011), schedule simulation (Cao et al., 
2014), and quantification (Volk et al., 2014). During actual construction, off-site fabrication of components 
can be better coordinated (Cao et al., 2014) using the information model generated in the design phase. 
Furthermore, BIM can assist in on site management, job-site safety, and coordination of  off-site 
components (Cao et al., 2014; Volk et al., 2014). These applications will help the (main)contractor in the 
execution of the project. Indirect the client will also benefit from these applications.  

Operation  
Post construction BIM can be used in several ways. When the project is completed the commissioning and 
handover can go smoother using a BIM information model. During operation the facility management and 
maintenance management of the building can benefit from using the information in the model. BIM can 
help with, for instance, monitoring and assessing performance of building parts (Volk et al., 2014). An up-
to-date, or as-built model, is needed as a source of information in operating and managing the building 
(Eastman et al., 2011). The as-built model needs to be updated during the operation phase to keep it 
accurate. The facility manager of the building will benefit from these BIM applications, and indirectly the 
client will benefit as well, as maintenance and operation costs will likely drop. 
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Table 4 – BIM activities in the building process 

Phase  Activities    
Initiative   - Feasibility study  

- Requirement check 
- Improvement pre planning  

  
 
 

Design and 
Engineering 

 - Clash detection 
- 3D presentation and visualization 
- Cost estimations  
- Requirement checks   
- Site analysis 
- Analyzing design options 
- Design Coordination / consistency  
- Performance simulation  
- Energy analysis  
- Structural analysis 
- Progress tracking  

 
 
 
 
 
 
 
 

- Extract accurate drawings  
- Simultaneously designing of parties  
- Carbon reduction analysis  
- Daylight simulation  
- Subcontractor/suppliers integration  
- Pre-fabrication  
- Automatic reporting to authorities 

Execution  W 
W 
W 
W 
 

- Quantity takeoff / quantification  
- Schedule simulation 
- Planning  
- React on changes quickly 
  

C 
C 
 
C 
 
C 
C 

- Progress tracking  
- Coordination of off-site components 
- On site management of site resources  
- Jobsite safety 
- Localization of building components 

Operation   
 
 

- Handover and commissioning  
- As-Built documentation for FM  
- Maintenance of warranty and service 

information 
- Quality control  

 - Assessment and monitoring of 
performance 

- Energy and space management  
- Emergency management  
- Retrofit planning 

W = Work preparation 
C = Construction  
 

Table 4 summarizes all BIM activities found in literature. Per generic phase of the building life cycle 
(section 3.1.1) the BIM activities are listed. In the phase Execution, both the activities for work preparation 
and for actual construction are listed. The difference is indicated with letters, a W for activities that help in 
work preparation and C for activities that grant benefits during construction.  

3.2.2.3 Agreements, Standards and Norms for BIM  
Implementing BIM in the building process is more than a change in software or technique. It also needs 
effort in other disciplines such as Management and Organization, Culture, Processes and Information 
Technology (Bouw Informatie Raad, 2015a). Porwal and Hewage (2013) mention that the adoption of BIM 
will require a change in existing practices to achieve the most optimum results with buildings of higher 
quality that perform at lower costs. To implement BIM there are three factors that need to be taken into 
account (Hardin & McCool, 2015): Processes, Technologies, and Behaviors. Succar and Kassem (2015) state 
that BIM can only be implemented successfully when certain combination of readiness, capability and 
maturity is reached. Both technological knowledge as well as social competences are necessary to deploy 
the benefits of BIM.  

When BIM is implemented in work practices, parties involved need to make strict agreements on how they 
are going to collaborate (Bouw Informatie Raad, 2015a). Agreements regarding BIM can be laid down in  
standards, norms, and/or a BIM Plan of Action. The agreements should take into account general, 
technical, and management concepts of BIM. The agreements need to be made prior to starting a project, 
and the need to be tracked during the project process.  Often it is advisable to instate a new role in the 
projects, in the form of an Information Manager, who tracks the BIM process and monitors if all parties 
keep the agreements on BIM.   

On the three categories that need agreements, standards have been developed. In the Technical category 
for instance the main standard developed is the Industry Foundation Classes (IFC) (van Berlo, Derks, 
Pennavaire, & Bos, 2015; van Berlo & Papadonikolaki). IFC form an open and international standardized 



28 

 

data model for exchanging and sharing of specific BIM information between several software applications 
of parties in the building process (Bouw Informatie Raad, 2015b). Other standards are developed as well, it 
goes beyond the scope of this research to describe all existing standards in detail.  

Agreements and standards in the Netherlands  

In the Netherlands the agreements on BIM in a project are often stipulated in a BIM plan of action which 
should contain all agreements in the three mentioned categories – general, technical, and management. 
Jan Straatman, Willem Pel, and Hans Hendriks (2012) state that a BIM plan of action or BIM execution plan 
should contain the following concepts:  

• Project information, organization and 
goals 

• BIM-implementation, -activities,    
-deliverables, -process, and –roles and 
responsibilities  

• BIM model agreements 
• Coordination and work agreements 
• Model structure  

• Consistent 2D information from 3D 
models 

• Level of Detail 
• Coding and demarcation of objects 
• Reference points and shared coordinates 
• Naming of objects  
• BIM quality control 

 

The RijksVastgoedBedrijf has compiled a BIM Protocol, named the RVB BIM Norm v 1.1, which describes 
the specifications related to BIM deliverables (Nationaal BIM Platform, 2016). The RijksVastgoedBedrijf 
wants to have permanent access accurate construction information, the BIM norm should bring that 
about. The BIM norm does not describe process only the output specification of the information produced 
during a construction project (Rijksvastgoedbedrijf, 2013). The BIM norm is mandatory on all project were 
the RijksVastgoedBedrijf acts as a client.  

3.2.2.4 Models  
Working with BIM does not mean that only one information model is created throughout the entire project 
process. There are several reasons why one model would not work in practice. The different parties 
involved have their own software preferences and juridically a clear distinction on the responsibly for 
particular data is necessary, are just two of those reasons (Hendriks, 2016). Instead of one model, each 
discipline or project participant can generate their own model or data in so called discipline models. These 
are depicted on the right side of Figure 15. The models are shared and exchanged in a Common Data 
Environment (CDE) or a Central Data Repository.  The CDE includes not only the models but all project 
information, such as drawings, permit applications, and meeting minutes. The CDE is depicted in Figure 15 
as the right side of the central circle. When all discipline models are combined a federated model, or 
aggregate model, is created (Hendriks, 2016). This is shown in Figure 15 in the left side of the figure.  

 

Figure 15 – Models in a BIM environment (Van Berlo, Beetz, Bos, Hendriks, & Van Tongeren, 2012) 
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3.2.2.5 Phasing of a Building Information Model  
A project traditionally developed its information based on the scales that were defined per phase, such as 
1:200, 1:100, and 1:5. The further the design is developed the more detailed the scale of the output 
becomes. The information model created when using BIM is created according to the actual size, there is 
no need to scale the output, like the drawings had to be scaled previously. The way a design is developed, 
however, stipulates the use of some kind of differentiation in detail per phase of the process. That is why 
the level of development or Level of Detail for BIM models is created.  

Level of Development (LOD)  

Working with BIM – with models – creates confusion about what kind of information should be available at 
a particular level (van Berlo, Bomhof, & Korpershoek, 2014).  In 2006, an initiative in Denmark first 
developed a specification and guideline for 3D working methods, including a principle of evolving detailing 
(van Berlo et al., 2014).  The Danish specification uses seven information levels that relate roughly to the 
phases of the building process. Within the United States the Danish concept is adjusted to fit their 
construction practice. The American Institute of Architects (AIA) developed a Level of Development (LOD) 
concept in 2008. This concept exists of five levels: LOD100, LOD200, LOD300, LOD400, and LOD500. Level 
of development is defined by the AIA as “the minimum dimensional, spatial, quantitative, qualitative, and 
other data included in a Model Element to support the Authorized Uses associated with such LOD” 
(American Institute of Architects, 2013). An LOD level, thus, describes the 3D elements and the amount of 
information included in each element (Hardin & McCool, 2015), and can be coupled to a project phase.  

Level of Detail in the Netherlands  

The LOD levels have become increasingly popular over the entire world, and also in the Netherlands. van 
Berlo et al. (2014), however, state that each firm, each party, and each discipline has its own idea what a 
LODx00 model should be. There is no uniform definition within the Dutch AEC industry on what each LOD 
level entails. This creates misunderstandings among project parties. An architect can create a model with a 
lot of detail, which however is still a concept. Other parties might confuse this level of detail with a 
completed design and start their own design tasks. In the end, it could turn out that some parties have 
unintentionally put a lot of useless effort into modelling solution for an incomplete design. For that reason, 
van Berlo et al. (2014) state that it is important to know for each model what it can be used for, what data 
is included in the model, and what the confidence level of this data is. Furthermore, they state that the 
American specification of LOD’s is not suitable with the Dutch practice, as other levels between the existing 
ones are used, such as a LOD350, to state in between practices. Within a research team, van Berlo et al. 
(2014) have attempted to create a specification of levels, with a clear definition, that is suitable for the 
Dutch practice.  

There are seven levels defined by van Berlo et al. (2014) which are described based on the information that 
should be in a model at a particular level and the application the model in a particular level needs to serve. 
Based on input from practice, van Berlo et al. (2014), noticed that the phasing of the building process 
differed for each company, discipline, and personal opinions. The levels, however, should roughly 
correspond with phases commonly used in projects. The levels defined by van Berlo et al. (2014), however, 
have not been adapted industry wide. There is no mandated level of detail within the Dutch AEC industry. 
Each company or project team can decide on their own system of level of detail or level of development.  

3.2.2.6 Legal implications of BIM  
Since BIM requires a change in work practices, it also brings legal consequences. There are three areas in 
juridical perspective where BIM has the most influence (Chao-Duivis, 2009; Porwal & Hewage, 2013, p. 
207): Delivery Method, Risk allocation and liability, and Intellectual property. These legal concerns are 
discussed based on the international and Dutch ways of handling them.  

With the use of BIM, additional risks enter a project. These risks need to be allocated among project 
partners (Porwal & Hewage, 2013, p. 207). A risk unique to BIM is for instance that parties can assume that 
contribution by other parties are correct and accurate. This risk can, however, be accounted for by the 
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traditional General Terms and Conditions6, which state that each party is responsible for its own 
contribution. BIM makes it even more easy to assess who contributed which piece of information to the 
model. Another risk, specifically applicable to BIM practice, is the risk of software malfunctioning. Parties 
need to make agreements on this (Porwal & Hewage, 2013, p. 207). In the  BIM addendum of the American 
branch organization ConsensusDOCS, it is specified that the owner bears the most risks associated to 
software malfunction.  

Overall, BIM practice does not generate a necessity to change liability regulations as established in existing 
General Terms and Conditions6 (Chao-Duivis, 2009). The liability and Duty to Warn will still be regulated by 
these GTC’s. It is even expected that the amount of errors will decrease due to the transparent method of 
working that BIM entails. The duty to warn will most likely increase because due to the transparency, 
errors are more easy to detect and thus the responsibility to warn becomes more apparent in the process.   

Another legal aspect that needs attention when practicing BIM is the intellectual property right. Working 
with BIM means that parties work in a more integrated way. A BIM model contains a tremendous amount 
of information which can be exchanged at a quick and efficient way, and can be extracted easily (Porwal & 
Hewage, 2013, p. 207). This raises the question who enjoys the intellectual property right of and who owns 
the model and design. To determine the answer to the first part of this question, it is important to know 
how the design came to be (Chao-Duivis, 2009; 2015, p. 75). Was it a joint work effort or a combination of 
work? A joint effort is when no differentiation of the contribution of different parties can be made, if that 
is the case the intellectual property rights belongs to all involved parties (article 26 Aw (Auteurswet NL)), 
and article 3.166 BW (Civil Code NL)) (Chao-Duivis, 2015, p. 77). A combination of work is when the 
contribution of different parties can be distinguished in the final product, if that is the case, each party 
enjoys the intellectual property right of their own part of the design. Current BIM practice is not fully 
integrated, parties contribute discipline models to the Common Data Environment and the federated 
model. It is, thus, distinguishable who contributed what to the design. Therefore, the intellectual property 
rights are divided among the parties for their own contributions (Chao-Duivis, 2009). Working with BIM 
makes it more easy to determine who contributed what. The second part of the question, on who owns 
the model, is described in the DNR 2011 and does not differ in working with BIM or in a traditional way. 
The client becomes the owner of the model after he paid the design consultant(s) (BNA & NLingenieurs, 
2011, p. 31; Porwal & Hewage, 2013, p. 207). Overall, the current regulation regarding intellectual property 
and ownership are not affected by working with BIM.  

Working with BIM raises the question what delivery method should be used in combination with BIM. BIM 
working methods are introduced with the notion that working practices should change. Eastman et al. 
(2011) mentions that a traditional delivery method presents the greatest challenge when working with 
BIM. This is due to the fact that the contractor is not involved in the design process and often creates a 
new building model after the design is completed. When choosing a delivery method, it is important to 
keep in mind that BIM benefits will be the highest when BIM technology is used by all involved parties 
collaboratively in the design phase of the project (Eastman et al., 2011). The more integrated the method 
of delivery the more benefits BIM will grant. Integrated method of delivery is therefore suitable to use with 
BIM.  

3.3 PRELIMINARY CONCLUSION  

The theoretical framework aims to answer the first sub-question, which is formulated as follows: What is 
the current state in the Netherlands on the parameters of this research according to literature? The answer 
to this questions will be described based on the parameters.  

                                                           

6 Traditional General Terms and Conditions in this context means the standard General Terms and Conditions that are 
commonly used within the Dutch AEC industry, such as the DNR 2011, the UAV 2012, and the UAV-GC 2005.  
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Process  

The phases in the building process are formed the way they are because of the capacity of the human mind 
and the information carrier available. Traditionally, the drawing is used to communicate ideas. The drawing 
has the limitation of taking a lot of time to create on a detailed level. That is one of the reasons the design 
process is broken up in several parts, that go from broad to more detailed. The shift to Building 
Information Modelling changes the information carrier, from drawing to model. BIM does not necessarily 
require a process that has phases to go from broad to more detailed.  Other influences on the building 
process are the level of client control, the statutory regulations, the procurement of co-makers, and design 
responsibility, which all do require a certain stop point in the process.  

The building process within the Netherlands commonly has ten phases, of which there are five focused on 
the design and engineering part of the building process. The ten phases are: Initiative, Project Definition, 
Schematic Design, Pre Design, Definitive Design, Technical Design, Execution Ready Design, Work 
Preparation, Execution, and Operation. There are different standards defining the process in the 
Netherlands – namely the DNR-STB and the NEN 2574. Furthermore, companies develop their own 
processes that fit their work practices best. BAM Advies & Engineering for instance developed the Total 
Engineering process which includes only 3 design phases and emphasizes the importance of the work 
preparation phase.  

Contractual Developments 

Project procurement strategies within the Netherlands are shifting from traditional to more integrated 
delivery methods. In the traditional method delivery method the client has a contract with a consultant or 
advisor to develop the design, and a separate contract with a contractor to execute the design. These 
contracts are based on two standard contracts and General Terms and Conditions, namely the DNR 2011 
and the UAV 2012. The DNR 2011 recommends to use the DNR-STB to define the phases of the project. 
The UAV 2012 does not state any particular phases, since it is applied on the execution phase of the 
process.  

Integrated delivery methods focus on the idea that a client only as one contract with a contractor who is 
responsible for both the design and the execution. There are several different forms of integrated delivery 
methods, they differ in the extent to which the design has been developed by or on behalf of the client 
prior to the integrated contract. An integrated contract is guided by the standard contract and General 
Terms and Conditions of the UAV-GC 2005. The UAV-GC 2005 Standard Basic Agreement mentions three 
phases in clause 5, namely the Preliminary Design, the Definitive Design, and the Execution Design. These 
are not defined in the standard basic agreement, the GTC, or any other explanatory note on the UAV-GC 
2005.  

In practice, it can occur that the DNR 2011 and the UAV-GC 2005 are both used in a building process. The 
DNR 2011 between the client and the design team to contract the development of the design that is part 
of the specification for the integrated contract, and the UAV-GC 2005 between the client and the supplier 
of rest of the design and execution. The DNR 2011 and the UAV-GC 2005 are not proven to be compatible. 
There are three discrepancies discovered: a conflict in the phase mentioned, a conflict in the intellectual 
property rights, and a conflict in the execution of the work. The first of these is most important for this 
research.  

Digital Developments  

The digital developments studies in this research are equal to Building Information Modelling. There are a 
lot of BIM activities that can grant benefits to the development of a project. These activities can be applied 
in different phases of the project. Currently, the phases focused on Design & Engineering and Execution 
have the most BIM activities, however, activities for the initiative and operation phases are developed as 
well. For BIM to grant benefits to the project, clear agreement need to be made prior to the start of the 
process. These agreements should contain all following three categories: General, Technical, and 
Management BIM concepts. Agreements are often stipulated in standards. In the Netherlands, there is no 
nationally mandated BIM standard yet. The RijksVastgoedBedrijf, however, has developed its BIM Norm, 
which specifies the information specification the RVB, as a client, requires from the output of its projects.  
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Implementing BIM in a project, does not mean all participants work in the same model. Each discipline or 
party creates its own information in a discipline model, and shares this in the Common Data Environment. 
The combination of all these discipline models is the federated model. BIM does not follow the traditional 
levels of scale of 2D output. In the Netherlands, there is no common mandated definition of Level of Detail 
for BIM Models. The Level of Development commonly used in the Netherlands has been inherited from the 
United States. Implementing BIM has juridical consequences, such as additional risks in a project, questions 
regarding duty to warn and liability and a problem potential with intellectual property rights. In the 
Netherlands, these problem are all stipulated within the existing General Terms and Conditions used within 
the AEC industry. 

Overall 

For the remaining part of this research the  following information is most important. The phasing of the 
building industry is affected by many different influences. The developments change these influences in a 
certain way. The digital developments, or BIM, changes the information carrier, which decreases the need 
for predefined stops, and thus phases, in the process. The contractual shift from traditional to integrated 
delivery changes the level of client control, which also decreases the need for predefined stops. Both 
developments decrease the need for phases. The other influences on the process, however, stay the same 
and do have a need for stop points. These influences need to be taken into account when deciding the 
optimum of phases in the building process.  
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4. CASE STUDY INTRODUCTION 
 
 
This chapter describes the cases that are used in the case study analysis. Section 4.1 elaborates on the 
research protocol used for the case studies. Here the steps in the case study research, the participants and 
the interview set-up is explained. The remaining part of the this Chapter (section 4.2 and 4.3) gives a 
general description on both projects based on interviews with interviewees involved in both projects, based 
on internal documents, and based on publicly available information. This description includes a project 
description, an explanation of the contract and procurement type used, the parties involved in the process 
and a description of the process during the project.  

4.1 CASE STUDY PROTOCOL  

The Case studies follow a protocol in which the purpose of the case study interviews is explained to the 
interviewees, and in which the questions asked during the interview are stated. The entire case study 
protocol for the cases Sozawe Groningen and Stadhuiskwartier Deventer can be found in Appendix C.1. 
Below the set-up of the questions and the choice for participants is explained.  

4.1.1 Interview Questions  

The questions are divided into categories based on the parameters determined in the introduction (see 
section 1.5) and elaborated in the theoretical framework. A number of additional categories are added to 
get a more holistic view of the project. These categories are Context, Process phasing, Contracts and 
Standards, Developments, Efficiency and Future vision, and Concluding.  

Within the category Context,  topics such as organization, function, and role in the project of the 
interviewee are dealt with.  

Within the category Process phasing, the questions about the process of the particular project are asked. 
This includes the phasing, the agreements about the phases, the definition of the phases in the project and 
the hand-over points in the project.   

Within the category Contracts and Standards, questions are asked about the contract type used, the 
influence of this type on the phasing, standards used, with what goal and if these might be outdated.  

Within the category Developments, questions are asked on which developments are visible in the project, 
in which phases and in general in the AEC industry. Furthermore, it emphasizes on BIM. Questions on BIM 
are about the application within the project, the agreements surrounding the use of BIM, standards used 
in relation with BIM, the use of models during the project and the experiences the interviewee had with 
BIM in this particular project.  

The category Efficiency and Future Vision focusses on the efficiency of the project  in relation to the 
developments present. And focusses on the future vision of the interviewee, including what should 
change, their ideal process, and critical elements to take into account when changing the process.  

4.1.2 Steps in case study research 

The cases studies started with a general scan of available information for each case, and available 
participants who could be interviewed. Then the case study protocol with the questions was written. All 
case study participants were interviewed based on the protocol. The interviews were transcribed and 
summarized. The summaries are included in the Appendix of this report. The findings were written down 
and validated with the participants.  
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4.1.3 Data sources and case study participants  

To gather the information about both cases several types of sources are used. For the case description in 
section 4.2 and 4.3 websites, internal documents and interviews are consulted. The case findings, in 
Chapter 5, are based on the responses of the interviewees per case. The websites, new paper articles, and 
documents used are listed in Table 5 and Table 6. Per case up to six or seven interviews were conducted. 
The interviewees were chosen from different parties within the building process, with a focus on the 
Design and Engineering phases. Figure 16 shows the case study participants mapped to the phases of the 
process and to the different parties involved in the process. The blue crosses represent the Sozawe 
Groningen project and the red crosses represent the Stadhuiskwartier Deventer project.  

Table 5 – Sources used for Case A 

Case A – Sozawe Groningen  
Websites 7:  
bamutiliteitsbouw.nl (2016) 
architectuur.org (2011) 
rvo.nl (2012) 
 

Table 6 – Sources used for Case B 

Case B – Stadhuiskwartier Deventer  
Websites 7:  
stadhuiskwartierdeventer.nl (2013) 
binnenstad.deventer.nl (2016) 
bamutiliteitsbouw.nl (2013b) 
bamutiliteitsbouw.nl (2013a) 
deArchitect.nl (2013) 
New Paper Articles:  
NRC Handelsblad - Hulsman (2016) 
De Volkskrant - Hannema (2016) 
Documents:  
BAM Advies & Engineering  - BIM Plan van Aanpak  
 

 

Figure 16 – Participants mapped in process and parties 

 

 

 

                                                           
7 Full URLs for the websites can be found in the Bibliography  

Sozawe 

GroningenStadhuiskwartier 
Deventer
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Table 7 – Case study participants - Case A  

 Case A – Sozawe Groningen  
 Firm/party Function/Role Involved in phases 
1 Architect Leading Architect SO, VO, DO, and BP 
2 Engineering consultant (contractor)  Project manager and Manager 

System Engineering  
Tender, TO, UO, (Ex)  

3 Engineering consultant (contractor) Project Leader Architectural TO, UO  
4 Engineering consultant (contractor) BIM Manager  TO, UO  
5 Installation technical engineering 

consultant (contractor) 
Project manager development TO, UO, WV 

6 Installation technical engineering 
consultant (contractor) 

Installation Technical engineer  TO, UO, WV 

7 Contractor Plan developer and contract 
manager  

TO, UO, WV, (part) Ex  

8 Contractor  Project leader execution  (TO, UO), WV, Ex 
 

Table 8 – Case study participants - Case B 

 Case B – Stadhuiskwartier Deventer 
 Firm/party Function/Role Involved in phases  
1 Architects Engineering Consultant Construction Technical 

Designer 
(VO), DO, TO  

2 Engineering consultant (contractor) Contract manager UO,  
3 Engineering consultant (contractor) Project manager engineering  UO, (WV, Ex)  
4 Engineering consultant (contractor) BIM Manager  UO, WV, Ex 
5 Installation technical engineering 

consultant (contractor)  
Project leader Mechanical 
Installations 

UO, WV, Ex 

6 Contractor  Project Director  (TO, UO), WV, EX  
 

Table 7 and Table 8 show the participants of both cases with the party they belong to, the function they 
fulfilled in the project, and the phases they were involved in the project. These functions and parties are 
used to refer to particular interviewees later on in the case description, the case findings, and discussion.  

Interviewee five and six were interviewed at the same time, both were part of the Installation Technical 
Advisor. Interviewee six was not a participant of Case A but did shed light on current practice. When 
referred to the Installation Technical Advisor of Case A further on in the thesis, either one of these two 
participants is meant.  

4.2 CASE A – SOZAWE GRONINGEN  

In 2009 the municipality of Groningen initiated the construction of a new building for the department of 
Social Services and Employment (Sozawe). By means of a design contest, the design of MVSA Architects 
(see Figure 17) was chosen to develop and execute.  

The design is a light, transparent and inviting building of about 17.000 square meters. The design includes 
two large atriums that serve as a central meeting area. One is open to the public, the other is only 
accessible to the employees. The municipality set a high sustainability requirement for the building, which 
has been achieved using solar collectors, a thermal storage system, an innovative floor system, proper 
isolation (vegetation on the roof) and energy-saving lighting. These measures resulted in an EPC value of 
0.48. The Definitive Design was completed at the start of 2011. The execution was tendered in the spring 
of 2011 and awarded to BAM. The construction started in the fall of 2011 and took about 1,5 year until 
completion in July 2013. The costs of the project exceeded 30 million euros.  
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Figure 17 – Impression of the Sozawe Groningen project 

 

Figure 18 – Organizational structure Sozawe Groningen (own illustration) 

4.2.1 Involved parties 

The parties involved in the project Sozawe are shown in Figure 18. As can be seen in Figure 18, the client  
for this project is the municipality of Groningen, who realizes the building on behalf of the department of 
Social Services and Employment. The Design Team of the client, including the architect and other 
consultants, existed of MVSA Architects (Architect), Engineering firm Wassenaar bv. (Structural Advisor), 
DGMR (Building Physics Consultant), Deerns (Installation Technical Advisor). The execution was awarded to 
BAM Utiliteitsbouw bv. region North. BAM subcontracted consultants to finalize the design, these were 
BAM Advies & Engineering bv. (Engineering Consultant and Structural Advisor), BAM Techniek (Installation 
Technical Advisor) and Nieman (Building Physics Consultant). During execution, several co-makers and 
subcontractors were included in the process.  

4.2.2 Process 

The process started with a design contest initiated by the municipality of Groningen. As a result of the 
design competition, MVSA Architect got the project rewarded to develop it up until a Definitive Design. 
Together with the other design team consultants, an integrated Pre Design and Definitive Design  were 
created. After the Definitive Design  phase, the project was handed over to BAM Utiliteitsbouw, who 
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continued the design process in the Technical Design phase and the Execution Ready Design. Thereafter 
they did the Work Preparations and the Execution.  

From the moment BAM got responsible for the development and execution, a project room near the 
construction site was established. In the project room, all disciplines could work together in the proximity 
of each other, reducing communication barriers and enhancing a more integrated method of working.  

4.2.3 Contract and delivery method  

The project followed an Engineer, Build, and Maintain (EBM) delivery method. In this case, that means that 
the client and his design team were responsible for the design up until the Definitive Design  phase. Where 
after the responsibility shifted towards the contractor – BAM Utiliteitsbouw bv. – for further development 
of the design and for the execution. The delivery method also included a multi-year maintenance 
agreement, BAM Utiliteitsbouw bv is responsible for 20 years of maintenance after completion.  

The client – municipality of Groningen  - decided to use a UAV-GC contract during the process, this goes 
hand-in-hand with an EBM delivery method. Figure 19 shows the standard contracts used in the Sozawe 
Groningen project. The client used two different type of standard contracts: the DNR 2011 (shown in 
orange in Figure 19), and the UAV-GC 2005 (shown in green in Figure 19). The client – the municipality of 
Groningen – contracted the Design Team – including MVSA Architects – based on a DNR 2011 contract. The 
contractor – BAM region North – was contracted based on a UAV-GC 2005 contract. 

 

 

Table 9 – BIM Agreements in the Sozawe Groningen project 

Management related agreements Technical related agreements 
Agreement x times mentioned Agreement x times mentioned  
Task distribution  3 Software 3 
Information Exchange 2 Level of Detail 2 
Version management 1 Reference point 1 
Planning 1 File Format 1  
Coordination 1   
Coping with clashes 1   
 

 

 

 

 

 

Figure 19 – Standard 
contract types used in 
Sozawe Groningen project 
(own illustration) 
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Table 10 – BIM activities utilized in Sozawe Groningen 

BIM activities  
Initiative Design & Engineering Execution Operation 
 Integral development of 

the design 
4D planning  

 Clash Detection   
 Communication with the 

client 
  

 Coordination & alignment 
of co-makers 

  
 

To execute the design tasks that were part of the UAV-GC 2005 of BAM Region North, they sub-contracted 
an advisor – BAM Advies & Engineering – based on the DNR 2011. The installation technical part of the 
design was carried out by BAM Techniek, which was contracted with a back-to-back  contract that adopts 
all responsibilities and tasks set out in the UAV-GC 2005 contract.  

4.2.4 Digital Developments  

The project focused on an integrated delivery. Building Information Modelling has been used to enhance 
this integration. The interviewees from Sozawe Groningen state that in their project BIM implementation 
was still in its infancy. In the Sozawe Groningen project, the BIM activities that were utilized were: integral 
development of the design, clash detection, communication with the client, 4D planning simulation, and 
coordination and alignment of co-makers. 

BIM agreements  
Once it is decided that BIM will be implemented in a project, the parties involved in the project need to 
make agreements on how to implement BIM. These agreements regard both the actual models and 
cooperation required. The Engineering Consultants Project manager states the significance of these 
agreements is due to the fact that otherwise, you might continue working on the wrong or inadequate 
information. The interviewees mentioned ten concepts that need agreements regarding BIM. These are 
either model or cooperation related. All concepts are shown in Table 9. The table also shows the number 
of times interviewees mention a particular concept. Table 9 makes apparent that the participants of a 
project are most aware of BIM agreements regarding Task distribution, Information Exchange, Software 
and Level of Detail.   

BIM Activities  
Project BIM implementation was still in its infancy during the Sozawe Groningen Project. The activities 
available from BIM utilized in Sozawe Groningen focused on integral development of the design, clash 
detection, communication with the client, 4D planning simulation, and coordination and alignment of co-
makers. Table 10 shows the activities that were used, compared to the generic phasing.  

4.3 CASE B – STADHUISKWARTIER DEVENTER  

In 2006 the municipality of Deventer initiated the construction of a new and renovated building for their 
town hall and city library. By means of a design contest, Neutelings Riedijk Architects was chosen to 
develop their design (see Figure 20). However, the project encountered a lot of resistance from the public. 
It was the first large utility building that unleashed a heated debate about the usefulness and necessity of 
prestigious buildings during the economic crisis. The Design was thought to be too big, too high, and too 
expensive (Hulsman, 2016). Furthermore, objections arose because of the high vacancy in the utility 
buildings of Deventer. In 2009, the library was excluded from the assignment and in 2010 the Architects 
had to create a redesign, without library but including an underground parking.   
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Figure 20 – Impression of the Stadhuiskwartier Deventer project 

 

Figure 21 – Organizational structure Stadhuiskwartier Deventer 

The design is based on the urban layout of Deventer with several gardens and courtyards. It connects 
several streets with a public passage in the building. The building is a synthesis of existing and new parts. 
The design is characterized by its façade, that exists of wooden frames filled with artfully designed 
fingerprints of inhabitants of Deventer. The construction started at the end of 2013 and took about 2 years 
until completion in December 2015. The costs of realizing the building were estimated at 65 million euros.  

4.3.1 Involved parties 

The parties involved in the project Stadhuiskwartier are shown in Figure 21. As shown in Figure 21, the 
client for this project is the municipality of Deventer. The Design Team of the client -  including the 
architect and other consulting parties – existed of Neutelings Riedijk Architects (Architect), ABT (Architects 
Engineering Consultant), Arohsohn (Structural Advisor), DGMR (building physics consultant and Hiensch 
(Installation Technical Advisor). The execution was awarded to BAM Utiliteitsbouw bv Region East. For the 
finalization of the design, BAM Utiliteitsbouw subcontracted consultants: BAM Advies & Engineering 
(Engineering Consultant), BAM Techniek (Installation Technical Advisor) and DGMR (Building Physics 
Consultant).   
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4.3.2 Process 

The process started with a design contest initiated by the municipality of Deventer. After the competition, 
the work was awarded to Neutelings Riedijk Architects. The process got hampered at that moment due to 
the resistance of the public and the economic crisis. It took about a year for the process to continue. At 
that time, Neutelings Riedijk and the rest of the Design Team started re-designing and re-developing the 
design.  

Due to the change in contract type (from UAV2012 to UAV-GC 2005) it was indistinct to what level of detail 
the design team should produce their work.  The work was handed over at a DO+ level (approximately 85% 
of a DNR-STB Technical Design was done). The Contractor – BAM Utiliteitsbouw bv – expected  the work to 
be done up until a 100% TO level. Whether it was due to a miscommunication or to simple negligence, the 
process became a lot more tedious after this confusion. There were a lot of squabbles between the design 
team and the executing parties, mostly on the level of integration of all disciplines within the design, and 
subsequent changes necessary in the design. BAM Utiliteitsbouw produced an Execution Ready Design, 
Work Preparations and Execution of the work.  

From the moment BAM was involved in for the development and execution, a project room near the 
construction site was established. In the project room, all disciplines could work together in the proximity 
of each other, reducing communication barriers and enhancing a more integrated method of working. 
However, not all parties, for instance, BAM Advies & Engineering, took their seat in the project room.  

 

4.3.3 Contract and delivery method  

The project followed an Engineer, Build and Maintain (EBM) type of delivery method. In this case, that 
means that the client and his design team were responsible for the design up until the Definitive Design  
phase. After that, the responsibility shifted towards the contractor – BAM Utiliteitsbouw bv – for further 
developing the design and for the execution. The delivery method also includes a multi-year maintenance 
agreement, BAM Utiliteitsbouw bv is responsible for 15 years of maintenance after completion. Figure 22 
shows the standard contracts used in the Stadhuiskwartier Deventer project. The client used two different 
of standard contracts: the DNR 2011 (shown in orange in Figure 22), and the UAV-GC 2005 (shown in green 
in Figure 22). 

At the start of the project, the client intended to use a traditional delivery method, the architect, and other 
advisors are contracted based on this delivery type, with a DNR 2011 standard contract. During the process 
the client decided to change the delivery method and opt for an integrated delivery, contracting the 
contractor – BAM region East – in an Engineer and Build using a UAV-GC 2005 contract. BAM region East 
contracted a sub-advisor – BAM Advies & Engineering – based on the DNR 2011 to complete the design 
received from the design team. Furthermore, BAM region East contracted BAM Techniek as a sub-advisor 
to engineer the installation technical part of the design. This is done using a back-to-back contract which 
transfers all tasks and responsibilities from the UAV-GC 2005 contract to this sub-party.  

Figure 22 – Standard 
contract types used in 
Stadhuiskwartier Deventer 
project (own illustration) 
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4.3.4 Digital Developments 

In the Stadhuiskwartier Deventer project, the BIM activities that were utilized were: create an As-Built 
model, generate work drawings, detect clashes, and create an integrated developed design. The creation 
of an integral As-Build model was part of the contractual responsibilities.  

BIM is not yet utilized to optimize the maintenance and asset management. According to the Project 
Director on the Stadhuiskwartier Deventer project this is due to the fact that facility managers are still 
focused on using 2D drawings in their maintenance systems, and the fact that there is no time, money, or 
(software) knowledge to keep an As-Built model updated throughout the entire lifespan of a building.  

BIM agreements 
Once it is decided that BIM will be implemented in a project, the parties involved in the project need to 
make agreements on how to implement BIM. These agreements regard both the actual models and 
cooperation required. The interviewees mention six concepts that need agreements regarding BIM. These 
are either model or cooperation related. All concepts are shown in Table 11. The table also shows the 
number of times interviewees mention a particular concept. Table 11 makes apparent that the participants 
of a project are most aware of BIM agreements regarding Task distribution, Software, and Level of Detail.  
The agreements regarding BIM of the Stadhuiskwartier Deventer project were laid down in the BIM Plan of 
Action. This document includes more concepts that need agreements regarding BIM. Based on the BIM 
Plan of Action of the Stadhuiskwartier Deventer project, a BIM Plan of Action includes the following 
agreements surrounding BIM:  

1. The BIM goal  
2. The BIM applications utilized  
3. Organization and BIM roles  
4. BIM process  
5. Information exchange  
6. Model structure 
7. Clash detection  
8. Version management  

9. Procurement agreements on contracting 
suppliers  

10. Consultation structure  
11. Document management and exchange 
12. Software and hardware  
13. ICT infrastructure  
14. Specified agreements per supplier  

 

Table 11 – BIM Agreements in the Stadhuiskwartier Deventer project 

Management related agreements Technical related agreements 
Agreement x times mentioned Agreement x times mentioned  
Task distribution  2 Software 2 
Information Exchange 1 Level of Detail 3 
Coping with clashes 1 File Format 1  
Guidelines applicable 1  Model structure  1  
 
BIM Activities 
During the Stadhuiskwartier Deventer developments regarding BIM are further advanced.  The BIM 
activities that are utilized in the Stadhuiskwartier Deventer project are create an As-Built model, generate 
work drawings, detect clashes, create an integrated developed design, do 3D coordination, simulated the 
planning 4D, and create a data-book. The creation of an integral As-Build model was part of the contractual 
responsibilities. Table 12 shows these activities based on the phases in which they were utilized.  

Table 12 – BIM activities utilized in Stadhuiskwartier Deventer project 

BIM activities  
Initiative Design & Engineering Execution Operation 
 Clash Detection 3D Work-drawings  
 Design integration 4D planning simulation  
 3D coordination As build model  
 Create data-book    
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5. CASE STUDY FINDINGS 
 

  

This chapter describes the observations from the case studies – Sozawe Goningen and Stadhuiskwartier 
Deventer. Based on the theoretical framework (Chapter 3) and the case study protocol (section 4.1), the 
observations are described through several topics. For both cases, the developments, both contractual and 
digital, and the phasing are described. This chapter contains a concise description of the case findings 
based on nine propositions (see section 5.1) . An extensive description of the findings per case can be found 
in Appendices C.4 and C.5. The findings come from the interviews with participants of both Cases. In Section 
4.1.3, the interviewees are listed based on their case, firm, and function. The firms and functions of 
interviewees are referred to when an interviewee is cited. The summarized transcripts from all the 
interviews are included in this report in Appendices C.2 and C.3. An internal validation was conducted to 
validate the case findings from both cases, section 5.3 gives the most important results from this validation. 
The last section of this chapter, section 5.4, answers the second sub-question of this research. 

5.1 PROPOSITIONS FOR FINDINGS  RELATED TO RESEARCH 

The findings of the case studies are described based on nine propositions. These propositions were based 
on parameters of this research. There are two propositions about the development on integrated contracts 
in practice (proposition 1 and 2). There are five propositions on the digital development of BIM in practice 
(proposition 3 up until 7). And there are two propositions on the phasing used within practice (proposition 
8 and 9). The propositions are listed below:  

1. The phases are included in the contract  
2. The standard contract influences the phasing of the project 
3. BIM is experienced to be a positive influence on the project 
4. BIM influences the phases in a project 
5. All disciplines use their own BIM model throughout the process 
6. Protocol(s) and/or standard(s) are used to guide BIM use  
7. BIM has a juridical status i.e. is part of the contract 
8. The phases used are the phases from the DNR-STB  
9. Any deviations are caused by developments regarding contracts or BIM  

5.2 CASE FINDINGS  

As stated in the introduction of this chapter, this section included as concise description of the case 
findings. A more extensive and detailed description can be found in Appendices  C.4 and C.5. In this section 
the findings are described per case based on the previously mentioned  

5.2.1 Case A – Sozawe Groningen  

Contractual/procurement developments  
Case A is procured based on the integrated delivery method and the UAV-GC 2005. The phases are 
included in the contract. The interviewees stated that the standard contract (UAV-GC 2005) influences the 
phasing of the process. The phases are dependent on the verification and acceptation points and there is a 
difference between the phases of the DNR-STB and the UAV-GC 2005.  



44 

 

Proposition 1 – phases are included in the contract  

All participants state that the phases used in the contract are included in the contract, so the first 
proposition in Case A is true.  

Proposition 2 – the standard contract influences the phasing of a project 

In regard to proposition 2 in Case A, the interviewees state that there is an influence on the phasing 
dependent on the standard contract and that there is a difference in the phases included in the DNR-STB 
2011 and the UAV-GC 2005.  

Digital developments  
Regarding BIM, the following activities are utilized in Case A: integral development of the design, clash 
detection, communication with the client, 4D planning simulation, and coordination and alignment of co-
makers. The goal of BIM was to help develop an integrated design. To ensure the proper implementation 
agreements regarding BIM are made on: Task distribution, Information Exchange, Software, Level of Detail, 
Version Management, Planning, Coordination, Clash Detection, Reference points, and File Formats. These 
agreements are recorded in the BIM Plan of Action. 

Proposition 3 – BIM is experienced as a positive influence on the project 

In the Sozawe Groningen project, BIM was experienced as beneficial. Using BIM granted clarity in a 
complex design. The problems experienced with BIM relate to BIM requiring a lot of information that is not 
available at the start of a process, to a model often being modeled to detailed, to co-makers not being able 
to work with the appropriate software.  

Regarding proposition 3, BIM was in the Sozawe Groningen Project perceived as helpful and a positive 
influence on the entire project, even though BIM was still in its infancy.  

Proposition 4 – BIM influences the phases in the project 

BIM influences the process because it influences the time each phase needs. The design and engineering 
phases need more time whilst the execution should take less. Also, there is a change in moments when 
specific data is required.  

Regarding proposition 4, the participants expect there to be an influence. Information in needed at 
different times in the process. The work preparation should be involved earlier on, such that all 
information can be incorporated at the right time. It will make the design and engineering process a bit 
longer but result in a quicker and more flawless execution.  

Proposition 5 – All disciplines use their own BIM model throughout the process 

During the process of Case A, two coordination models are created. One by the Design Team, and one by 
the Contractors Engineering Consultant. The latter is a combination of the part models from each discipline 
and the IFC models co-makers supplied.  

Regarding proposition 5, different BIM models are used in the process of Sozawe Groningen. The 
contractor side developed a new model based on the one received from the architects parties. At the 
moment, the participants state that their preferred practice is to create their own model, because they can 
influence the content. 

Proposition 6 – Protocol(s) and/or Standard(s) are used to guide BIM use  

During the Sozawe Groningen,  no standards were used regarding BIM since BIM was still in its infancy 
back then. Regarding proposition 6, the use of a BIM Plan of Action or BIM Execution Plan was not yet 
common to use during the Sozawe Groningen project. At the moment, a Plan of Action is the document 
were BIM agreements are recorded in. The participants mention the RVB BIM Norm as being used on 
project to dictate from the clients side how to work with BIM.  
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Proposition 7 – BIM has a juridical status i.e. is part of the contract  

A BIM model did not have, and still does not have a juridical status. It is often not part of the contract as a 
deliverable, which means the adequate use of BIM is the responsibility of the party itself.  Regarding 
proposition 7, there is no clear answer whether BIM agreements are part of the contract or not. The BIM 
manager states that models, a.k.a. BIM deliverables, do not have a juridical status yet. The 2D drawings are 
legally binding, which makes validation of a BIM model hard.  

Process Phasing  
The process of Case A used de same phases as the DNR-STB phases. The split between the design team and 
the Contractor was between the Definitive Design and the Technical Design.  

Proposition 8 – The phases used are the phases of the DNR-STB  

The only deviation was the level to which the deliverables of the Design Team were handed over to the 
Contractor. The deliverables were at a Definitive Design Plus level and included choices for particular 
products within the design. Normally these choices are made during the Technical Design phase.  
Regarding proposition 8, in the Sozawe Project is was explicitly agreed to follow the phases defined in the 
DNR-STB. During the process one deviation from the agreed phasing occurred. The architect delivered a 
DO+ instead of a DO design. The reason is that the architect was also responsible for the building permit 
application, and more information that just a DO design is necessary for a complete application.  

Proposition 9 – Any deviations are caused by developments regarding contracts or BIM  

The process was not influenced by the use of BIM or the integrated delivery method. However, the 
deviation might be due to the integrated delivery method. As the architect gives some design freedom to 
the contractor, he makes sure to lay down all important design principles in the deliverables he hands 
over. The choice for particular products might influence the design. The handover of a DO+ might, 
therefore, be indirectly related to the integrated delivery method.  

Regarding proposition 9, the deviation from the proposed phasing was not due to the integrated 
procurement strategy or the use of BIM. It was due to the demand of information necessary to complete a 
building permit application.  

5.2.2 Case B – Stadhuiskwartier Deventer  

Contractual/procurement developments  
Case B was started as a traditional project, however, during the project, the delivery method was changed 
to an integrated one. The phases are included in the contract. The interviewees state that the type of 
contract influences the phasing of the project. The deliverables that are required per phase change and the 
level of detail that is required in each phase changes also. A Technical Design according to the DNR-STB 
requires a different level of detail than in a project based on the UAV-GC 2005. 

Proposition 1 – phases are included in the contract  

Regarding proposition 1, the participants state that the phases are part of the contract.  

Proposition 2 – the standard contract influences the phasing of a project 

Regarding proposition 2, it appears that the phases in Case B were influenced by the contract type, a 
change in what deliverables were produced in each phase is observable.  

Digital developments  
In Case B, the goal of BIM was to create work drawings and deliver an LOD500 model. During the process 
the following BIM activities have been utilized: create an As-Built model, generate work drawings, detect 
clashes, and create an integrated developed design. To ensure proper implementation the following BIM 
agreements are laid down in the BIM Plan of Action/BIM Protocol. The agreements are made on: Task 
distribution, Software, Level of Detail, Information Exchange, Clash detection, Applicable Guidelines, and 
Model Structure. 
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Proposition 3 – BIM is experienced as a positive influence on the project 

In the Stadhuiskwartier Deventer project, BIM was more of a hindrance than a benefit because there were 
no clear starting principles regarding BIM and both BIM and traditional methods of working were used side 
by side without supporting each other. Regarding proposition 3, BIM was experienced as a hindrance 
during the Stadhuiskwartier Deventer project. This is due to a lack of purpose and clear agreements. A 
LOD500 was part of the deliverable output, however, the purpose of that model was unclear as was the 
exact content the model should have.  

The interviewees explained some barriers they experienced with BIM. The efficiency of BIM can only be 
achieved when there is adequate input, also known as the ‘nothing in = nothing out’ or ‘rubbish in = 
rubbish out’ principle. Besides, that it was experienced that models are often too detailed too early in the 
process because the participants want to solve all problems they come across immediately. Furthermore, 
the software used to implement BIM is not always able to exchange all data. There is a ‘Babylonian 
confusion’ among the software used for BIM. 

Proposition 4 – BIM influences the phases in the project 

Regarding the influence BIM has on the phasing of a project, the Project Director stated that BIM needs 
phases and that the deliverables of each phase should be clearly defined. At the moment, modelers 
require 100% information to create an As-built model, while not all information is available in all phases of 
the process. Regarding proposition 4, the participants states that BIM needs a phasing, because, currently 
it does not have one. The BIM manager states that BIM should fit in the current stages, so BIM should not 
influence the process phasing of a project.  

Proposition 5 – All disciplines use their own BIM model throughout the process 

During the process of Case B, two coordination models were created. One by the Design Team, and one by 
the Contractors Engineering consultant. The latter is comprised out of three part-models – one from each 
discipline – and IFC files from co-makers. The Contractor did not use the model from the previous party for 
various reasons: wrongly structured, contained errors, only focused on aesthetical representation, hard to 
validate, and did not contain all disciplines. The interviewees all state that they prefer to start a new model 
in their phases of the process, to have full control over the data in the model. 

Regarding proposition 5, in the Stadhuiskwartier Deventer project multiple models are used throughout 
the process. The reason to not adopt the model from a previous party is multifold. It depends on the 
structure, the amount of information, the disciplines incorporated and the correctness of the model 
whether the contractor wants to continue. The participants state that, at the moment, they rather create 
their own model, because then they have full control over the correctness of the model.  

Proposition 6 – Protocol(s) and/or Standard(s) are used to guide BIM use  

During the Stadhuiskwartier Deventer project, no standards were used regarding BIM. Nowadays there is 
the RVB BIM norm, and the BAM model agreements, which is based on RBV BIM norm. Furthermore, there 
is a covenant between about 15 large contractors. The architect, however states that he is skeptical about 
the value of such a covenant.  

Regarding proposition 6, the BIM agreements, during the Stadhuiskwartier Deventer project, are at the 
contractors side stipulated in a BIM Plan of Action. The RVB BIM norm was not used during the project, 
according to the BIM manager. The RVB BIM norm, is however, the basis for the internal model 
agreements of BAM Advies & Engineering.  

Proposition 7 – BIM has a juridical status i.e. is part of the contract  

Regarding proposition 7,  BIM was part of the contract, in the way that it was a obligated deliverable to 
create a LOD500 as-built model. The participants state that the BIM agreements were coupled to the 
contract as well. The juridical status of BIM deliverables handed over between the designing side and the 
contractors side of the project, is lacking. The BIM manager states that the models do not have a juridical 
status in earlier contracts in the process.  



47 

 

Project phases   

Proposition 8 – The phases used are the phases of the DNR-STB  

The process of Case B deviates from the DNR-STB for a couple of reasons. First, the process does not 
include a Technical Design phase. The Architects Engineering Consultant states his assignment went up to a 
Definitive Design, whilst the Contractor and his advisors state their assignment starts at the Execution 
Ready Design. The second deviation is related to what was actually delivered during the process. The 
Architects Engineering Consultant states they delivered 85% of a Technical Design (as stipulated in the 
DNR-STB). They delivered more than the Definitive Design to ensure influence on the design development 
in later design phases. The third deviation is that during the design development and work preparation 
both with BIM and traditional methods were executed concurrently without supporting each other.  

Regarding proposition 8, the phases of the DNR-STB were the phases used within the project. There are 
however, some deviations. The architect states his assignment was to deliver a DO design, whilst the 
participants form the contractors side state their assignment was to develop an UO. It appears that in the 
agreements the Technical Design is missing. Another deviation, is that the architect delivered more than 
his agreement. They delivered a large part of the TO design according to the architect, and a large part of 
the UO design according to the contractors side.  

Proposition 9 – Any deviations are caused by developments regarding contracts or BIM  

These deviations are due to developments in both contractual/delivery methods and digital/BIM 
developments. The first deviation is due to a change in the definition of phases in the UAV-GC 2005 and 
the DNR-STB. The second deviation is due to the desire of the architect to lay down as many design 
principles before handing over the design to the contractor. This to diminish the design freedom of the 
Contractor in the UAV-GC contract. This is therefore indirectly due to the change in delivery method. The 
last deviation of the concurrent working of BIM and traditional working methods is related to BIM 
developments. BIM cannot be implemented in an adequate manner when the starting principles and goal 
are not clearly defined.  

Regarding proposition 9,  The first deviation might be due to a misconception on what each phase included 
in the process contains. It is not clear how this deviation did arise. The second deviation is due to the fact 
that the client opted for an integrated procurement strategy with the contractor. The architect stated that 
they wanted to have more influence over the design, so they specified more details than necessary and 
coupled these to the design that is part of the contract. 

5.3 VALIDATION OF CASE FINDINGS  

The findings from the case studies are validated by the interviewees based on a questionnaire per case. 
Each questionnaire contained statements about the findings on all three categories – contractual 
developments, BIM developments, and process phases. The statements are related to the propositions and 
can thereby help validate the findings on the nine propositions on both cases. Both questionnaires and 
their results can be found in Appendix E.1. The participants were asked to agree or disagree on the 
statements given and got the chance to add comments on each statement.  The validation of the case 
findings ensures the internal validity of the research (see Chapter 2).  For both cases, the main reactions of 
the respondents are described based on the propositions introduced in section 5.1 and used in the 
previous two sections (5.2.1 and 5.2.2) 

5.3.1 Validation Case A – Sozawe Groningen  

Validation of propositions 
1. The phases are included in the contract. Even though from the interview results it seemed like all the 

participants agreed on the fact that the phases are included in the contract, the validation showed a 
mixed result on this statement. One of the remarks is that in the basic agreement the phases are not 
incorporated but in the contract annexes the validation and acceptation points are defined at TO 
level. This TO level is, however, not directly couple to the Technical Design from the DNR-STB.  
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2. The standard contract influences the phasing of the project. From the case findings, the participants 
state there is an influence on the phasing, because there is a difference in the phases mentioned in 
the DNR-STB and the UAV-GC 2005. In the validation, the results are mixed. A remark given is that the 
phases are not different than when a project is based on the UAV 2012. On the difference in the 
phases between the DNR-STB and the UAV-GC 2005, the validation results are that in the UAV-GC the 
phases are not specifically mentioned and that the DNR-STB is used as support during the process.  
 

3. BIM is experienced to be a positive influence on the project. According to the case findings, BIM is seen 
as a positive influence. BIM helped in developing a more integrally aligned building. Even though it 
was help full, BIM was still in its infancy during the Sozawe Groningen project. All these findings are 
confirmed in the validation. The participants agree that BIM was a positive influence, that it was used 
to create a more integrally developed design, and that BIM was still in its infancy during the project.  
 

4. BIM influences the phases in a project.  The case findings show that the participants expect there to be 
an influence, due to a change in informational needs in the process. The knowledge from work-
preparation should be involved earlier on in the process. This will elongate the duration of the Design 
and Engineering phase and ultimately shorten the execution time. The results from the validation 
show mixed opinions among the participants. Three out of five agree, the other two do not agree. The 
remarks given state that the elongation of the Design and Engineering phase is not directly related to 
the use of BIM and that the influence on the phasing is dependent on how you handle the models in 
the different phases.  
 

5. All disciplines use their own BIM model throughout the process. The case findings state that the 
designing parties had their own model and that the contractors side developed its own model based 
on the one received from the designing parties. The validation results partly agree on this. One 
respondent states that the model from the architect and clients constructor are used and that the 
building services (MEP) are added to this model during the contractors involvement. Another 
respondent remarks that the model was developed by the contractors engineering consultant. 
 

6. Protocol(s) and/or standards(s are used to guide BIM use. The validation shows that the RVB BIM 
norm and other standards were not used during the Sozawe Groningen project. The remark given is 
that at that time these standards were not place yet.  
 

7. BIM has a juridical status i.e. is part of the contract. The validation has as result that the BIM 
agreements were not part of the contract. One respondent adds that originally BIM was not part of 
the assignment. It was not a mandatory deliverable. The results also show that the model did not have 
any juridical value during the Sozawe Groningen project. The 2D drawings were used as contractual 
deliverables.  

8. The phases used are the phases from the DNR-STB. The validation results show that the phases from 
the DNR-STB are used. A remark states that the BAM steered on the use of these phases because they 
were beneficial to stipulate the expectations per phase. The deviation as mentioned in the case 
findings, a DO+ instead of a DO delivered by the architect, is also confirmed by the validation.  
 

9. Any deviations are caused by developments regarding contracts or BIM. The case findings state that 
the deviation is not cause by a contractual of BIM development, but is due to the fact that the building 
permit was the responsibility of the architect and more information than a DO design is needed to file 
a complete building permit. These findings are confirmed in the validation. One of the respondents 
remarks that the difference between a DO and DO+ lies in the preparation of the building permit.  

Besides the nine propositions, the BIM activities and agreements that were implemented in the case were 
validated was well.  
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BIM agreements  
The participants mentioned twelve different concepts on which BIM agreements were made during Case A. 
From these twelve only one was denied of being used in the validation. Table 13 shows the agreements 
which were confirmed (black), denied (red), or gave a mixed result (orange).  

The BIM Activities  
The participants stated there were five BIM activities utilized during Case A. The validation confirmed four 
of those activities and denied one of them. Table 14 shows the activities which were confirmed (black) or 
denied (red) in the validation. It can be seen that the remaining activities were only utilized in the Design 
and Engineering phase of the process.  

5.3.2 Validation Case B – Stadhuiskwartier Deventer  

The main finding from the validation of the case findings regarding the Stadhuiskwartier Deventer project 
relates to the so-called contract change. With the contract change, the late choice of the client to use an 
integrated procurement strategy is meant. Once the contract with the contractor was closed, there were 
no changes in contract type. The results from the validation differ as it appears the correspondents 
interpreted the contract change mentioned as a contract change during their part of the process. One 
respondent remarks that the contract for the contractor always was as UAV-GC contract, however, the 
client was late in choosing this contract type.  

Table 13 – Validation of BIM agreements Case A 

Cooperation related agreements Model related agreements 
Task distribution  Software 
Information Exchange Level of Detail 
Version management Reference point 
Planning File Format 
Coordination  
Coping with clashes 
 

 
 

Table 14 – Validation of BIM activities Case A 

BIM activities  
Initiative Design & Engineering Execution Operation 
 Integral development of the 

design 
4D planning  

 Clash Detection   
 Communication with the client   
 Coordination & alignment of 

co-makers 
  

 
Validation per proposition  

1. The phases are included in the contract.  The case findings state that the phases were included in 
the contract. The results from the validation, however, are contradicting. The respondents state 
that the phases are not mentioned in the contract.  
 

2. The standard contract influences the phasing of the project.  The case findings show an influence 
on the phases is present, because the deliverables in the phases change. The results from the 
validation show a mixed result. Three out of five agree that there is an influence because the level 
of quality asked in each phase changes. Two other, however, disagree. The remark made was that 
the choice for a particular contract should fit the actual division of tasks between parties.  
 

3. BIM is experienced to be a positive influence on the project. The case findings state BIM was more 
of a hindrance. The results of the validation are mixed. Two respondents agree but three others 
disagree. They state that this statement is too short-sighted. All respondents agree that BIM did 
help in clarifying the complexity of the design and in that way was beneficial.  
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4. BIM influences the phases in a project.  The case findings state that BIM needs a phasing, because 

currently 100% of the information is required to build a correct as-built model while not all 
information is available at all times in the process. The results from the validation confirm this 
statement. All respondents agree that BIM influences the process and that BIM needs phases.  
 

5. All disciplines use their own BIM model throughout the process. The validation results state that the 
contractor indeed started a new model. One remark was that the contractor models with another 
purpose for its output. The respondent, however, disagree with the statement that the preferred 
practice is to start a new model. The goal is to model right the first time. Starting with a new model 
is wasting energy. It should never be a starting point in utilizing BIM, since starting a new model 
has the potential threat of losing information.  
 

6. Protocol(s) and/or standards(s are used to guide BIM use. The agreements made on BIM use are 
indeed stipulated in a BIM plan of action. One of the respondents remarks that this happened at 
the contractors side after they closed their contract with the client. There was no influence on the 
deliverables received from the designing parties. 
 

7. BIM has a juridical status i.e. is part of the contract. The case findings state that BIM agreements 
were part of the contract to ensure the creation of a LOD500 model. The respondents, however, 
state that the BIM plan of action was not part of the contract. Only the obligation to deliver an LOD 
500 model was incorporated in the contract. The BIM deliverables were, according to the case 
findings, not part of the contractual agreements on deliverables of the designing parties. Which 
makes it hard to hold parties responsible for errors in the model. The results from the validation 
are mixed. Three respondents agree and two disagree The agreeing respondents remark that 
clients and architect do this often on a project, which is bad for BIM implementation. The 
disagreeing respondents state that parties are always responsible for their own actions and 
deliverables.  
 

8. The phases used are the phases from the DNR-STB. The case findings state that the phases of the 
DNR-STB are used to define the phases in the process. The validation shows the same result. One 
of the respondents remarks that the terminology from the DNR-STB is used. The case findings state 
two deviations from the DNR-STB phasing. The first is the missing of the TO design if you compare 
the assignment the designing parties said they had and the assignment the contractor states he 
had. In the validation this does not become any clearer. The designing parties state that the TO 
design is the responsibility of the contractor according to the UAV-GC 2005. The contractor 
however states that the architect delivered a TO+ design instead of a DO+ design.  
The second deviation is that the architect delivered more than his assignment. Even though, there 
is no agreement on what the actual assignment of the architect was, the respondents of the 
validation do agree that what the designing parties delivered was too extensive. The reason for 
this exceedance of the assignment is that the architect wants to lay down as many design decisions 
in the contract, such that the design freedom of the contractor is diminished. This is validated by 
respondents.  
 

9. Any deviations are caused by developments regarding contracts or BIM. The first deviation does 
not have a clear cause. The second validation is due to the choice for an integrated contract and 
delivery method. This is validated by the respondents. One respondent remarks that if the 
architect wants to diminish the design freedom of the contractor that the UAV-GC 2005 is not the 
right contract type for the project.  

Besides the nine propositions, the BIM activities and agreements that were implemented in the case were 
validated was well.  
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Table 15 – Validation of BIM agreements in case B 

Management related agreements Technical related agreements 
Task distribution  Software and hardware 
Information Exchange Level of Detail 
Coping with clashes File Format 
Guidelines applicable Model structure  
Organization and BIM roles   
BIM process   
The BIM goal   
The BIM applications utilized   
Consultation structure   
Version management   
Procurement agreements on contracting suppliers   
Document management and exchange  
ICT infrastructure   
Specified agreements per supplier  
 

Table 16 – Validations of BIM activities in Case B 

BIM activities validation 
Initiative Design & Engineering Execution Operation 
 Clash Detection 3D Work-drawings  
 Design integration 4D planning simulation  
 3D coordination As build model  
 Create data-book    
 
BIM agreements  
From the BIM plan of action fourteen concepts on which agreements regarding BIM are made, were 
discovered. The participants mentioned four others. So eighteen concepts for agreements were stated in 
the case studies. From these eighteen only one was denied of being used in the validation. Four others, the 
validation results give a mixed result on. Table 15 shows the agreements which were confirmed (black), 
denied (red), or gave a mixed result (orange).  

BIM activities  
The participants initially stated there were six BIM activities utilized in the project. However, during the 
validation, two of these were denied to be used during the project. Table 16 shows the phases that were 
confirmed (black) and denied (red). It can be seen that the BIM activities utilized in case B were focused on 
the Design and Engineering phase.  

5.4 PRELIMINARY CONCLUSION  

Based on the findings and validation of the findings the second sub-question can be answered. The is 
formulated as follows: How are phasing, and developments – both contractual and digital – applied in 
current practice? The practice will be described based on the parameters of the research. 

Contractual developments  

The project are procured based on an integrated delivery method. There is, however, more than one 
contract in the project. The client has a contract with designing parties to develop the design up until the 
Definitive Design, and has an integrated contract with the contractor.  

Digital developments  

A different level of BIM is implemented in the projects. The more recent the project, the more BIM 
activities are used and the more agreements regarding BIM are made. The BIM activities focus on aiding in 
the Design and Engineering phase and the Execution phase. No BIM activities regarding the initiative and 
Operation phase are utilized in project yet. The agreements are laid down in a BIM plan of action. From the 
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projects studied, these agreements do not seem standardized and participants seem to state there are not 
always sufficient agreements to guide the process. The models created in the process are often produced 
by each party, the models received from previous parties are not taken over for several reasons. There are 
projects, however, where this is the case.  

Phasing  

The phases from the DNR-STB are used to guide the processes in practice. There are deviations visible in 
both project studied. In both project the designing parties handed over more than their agreement to the 
contractor. A DO+ design or even a TO+ design is delivered. The DO+ deviation is cause by the information 
needed to apply for a complete building permit. The TO+ design is caused by the desire of the architect to 
control the design even in the part of the process where it is not their responsibility.  
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6. DISCUSSION ON CASE STUDY 
FINDINGS AND THEORY 

 
 
The previous chapter described the findings and validation of these finding in both cases. It also answered 
the second sub-question on what happens in practice regarding phasing and developments. This chapter 
compares the findings in practice with the theory as described in Chapter 3. This is done based on the 
parameters of this research and based on the nine proposition used in the previous chapter to describe the 
case findings and validation. The chapter concludes with a preliminary conclusion (section 6.2) which 
answers sub-questions 3 and 4.   

6.1 DISCUSSION ON CASE FINDINGS  

This section makes a comparison between the findings on the current practice, which are represented in 
Chapter 5, and the theory described in Chapter 3. The discussion is based on the same propositions on 
which the representation of the findings is based. 

6.1.1 Developments 

Delivery method and contractual developments 
The theoretical framework (section 3.2.1) describes the shift from traditional to integrated project 
procurement. This shift is visible in both cases. The Sozawe Groningen project is procured based on an 
integrated practice, Engineer, Build and Maintain. The Stadhuiskwartier Deventer project was initially 
started as a traditional project, however, during the pause in the process the client decided to change the 
procurement strategy to an Engineer, Build and Maintain. The contractor is procured based on this 
strategy. The most ideal form of integrated project delivery is when there is only one contract between the 
client and the contractor. This, however, is not the case in both projects that were studies. In Figure 19 and 
Figure 22 (see page 38 and 41), the contractual structure of both projects is depicted. These figures clearly 
shows that before the agreement between the client and the contractor, and designing party is contracted 
based on the DNR2011 to develop the first part of the design.   

Proposition 1 – phases are included in the contract  

From the internal validation it has become apparent that in the integrated contract the phases are not 
incorporated in the basic agreement, but, in the annex which specifies the verification and acceptation 
points a reference is made to the Technical Design. It needs to be noted that this is not coupled to the 
Technical Design from the DNR-STB. It seems like this mixed use of the term Technical Design may cause 
confusion or misconception about the agreement.  

In theory, the standard contract used in an integrated delivery is the UAV-GC 2005. The UAV-GC 2005 
mentions three phases in the clause 5 of the basic agreement, the preliminary design, the definitive design, 
and the execution ready design (CROW, 2005a). However, these phases are not defined within the basic 
agreement, the General Terms and Conditions or the notes to the UAV-GC 2005.  

In both cases, the DNR2011 is used to contract a designing party. The DNR 2011 refers to the DNR-STB for 
the phases that should be used within the process of the project. The DNR-STB recognizes ten phases, five 
of which are design and engineering phases (see Figure 7 on page 15). The design and engineering phases 
are called Schematic Design, Pre design, Definitive Design, Technical Design, and Execution Ready design.  

The phases stated in the UAV-GC 2005 are slightly different in name compared to the phases stated in the 
DNR-STB. The participants in the Sozawe Groningen project mentioned this as a concern. The Execution 
Design mentioned in the UAV-GC 2005 seems similar to the Execution Ready Design of the DNR-STB. The 
UAV-GC 2005 itself does not define what an Execution Design is supposed to contain. The participants of 
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the Sozawe Groningen project, however, state that an Execution Design from the UAV-GC 2005 in content 
is more similar to the Technical Design of the DNR-STB. The use of the UAV-GC 2005 and the DNR-STB on a 
project can lead to miscommunication and misconception on the phases used in the project. Even when 
one of them is used, it might still lead to confusion and miscommunication when project participants have 
the other phasing in their mind.  

Proposition 2 – the standard contract influences the phasing of a project 

The phases mentioned in the contract of  a project are agreed upon at the start of the project. The 
participants from the Sozawe Groningen project state that the choice for a particular procurement strategy 
and corresponding standard contract influences the phases that are used within the project. One of the 
participants stated that the phasing is not influenced but that when a UAV-GC 2005 used the phases are 
dependent on the verification and acceptation points that are included in the UAV-GC 2005. The DNR 2011 
and UAV 2012, however, do not recognize these verification and acceptation points, so implicitly using a 
UAV-GC 2005 contract – with verification and acceptation – does influence the phasing of the process. The 
verification and acceptation points have to do with the level of client control in the process, that is usually 
exerted at handover points between phases. The mandatory verification and acceptation points therefore 
influence the phases as they are often the endpoint of a phase.  

Digital Developments 

Proposition 3 – BIM is experienced as a positive influence on the project 

Using BIM in a project should grant benefits to the process and project participants. In practice, however, 
this positive experience of BIM implementation is not always certain. The participants of both cases stated 
that BIM was benefit to their project because it grants insights in complex designs and helps combining 
different disciplines within a design. One of the project, however, also experienced the downside of BIM. 
When BIM is utilized without a clear goal or starting principles, BIM can easily be side-tracked by 
traditional methods of working. This results in a time consuming process were most things are done 
multiple times, both in BIM and in the traditional method.  

Other barriers with BIM have been experienced in the process as well. Participants state that they 
experience that BIM is seen as a goal in itself, however, BIM should work supportive of the project goal. 
Furthermore, it is often seen that it is hard to have a phases in BIM. Objects are often modeled in too 
much detail whist they are still in an preliminary status. Another barrier, is that sub-contractors are often 
not accustomed to the methods of working that BIM requires. In practice it is seen that the sub-
contractors state they are accustomed, however, once the process continues this does not seem to be the 
case.  

Proposition 4 – BIM influences the phases in the project 

BIM can be phased by use of Level of Detail. The level of detail of a project used to develop according to 
scale. The scale of the output was attuned to the phases in the project. BIM has a fundamentally different 
type of output – a 3D model – and therefore does not necessarily have to follow the different levels of 
scale in output. The level of detail in a BIM model is more dependent on the purpose a model needs to 
serve (RIBA, 2013b). A model which is shown to the client needs to focus on aesthetics whilst a model for a 
specialist sub-contractor needs completely other data. In this way the participants of the Stadhuiskwartier 
Deventer project are right to say that BIM does not know phasing because the way BIM can be phased is 
significantly different from the traditional scale levels that were requested for drawings as project output.  

The phases we currently know in a project are not explicitly influenced by the use of BIM. We can use all 
design phases with BIM. It is important to establish clear agreements on what is delivered at what point in 
time because BIM does not comply with our current definition of scale per phase. Furthermore, the 
implementation of BIM in the process does not change the phases but it does change the duration of 
particular phases. The Sozawe Groningen project participants state that the Design and Engineering phase 
of a project with BIM should take longer, to make room for BIM activities that previously did not exist. The 
execution phase can, on the other hand, be reduce in length, as a proper implementation of BIM reduces 
the faults at the construction site.  
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BIM activities utilized   

The theoretical framework states that different BIM activities can be applied in different generic phases of 
a project. In Table 4nefits during construction.  

Table 4 in section 3.2.2 the BIM activities for Initiative, Design & Engineering, Execution, and Operation are 
given. Within both cases the activities utilized are shown in Table 14 and Table 16 (see page 49 and 51). It 
can be seen that these activities, aside from one exception, all fall within the Design & Engineering 
activities as defined in Table 4 (page 27)nefits during construction.  

Table 4 – BIM activities in the building process. It needs to be mentioned that the cases studied are 
completed some time ago. Currently, the BIM activities that support the Execution phase are more 
common in practice. It can be concluded that BIM is currently used to enhance the Design & Engineering 
and Execution and not yet to increase productivity in the Initiative and Operation phase of the building 
process.  

BIM agreements  

The theory states that  for BIM to be implemented with the most benefits clear agreements at the start of 
the project are necessary. In the Sozawe Groningen project there was no BIM Plan of Action at the start of 
the project due to the fact that BIM was still in its infancy during that project. The participants, however, 
stated that on current projects they do make a BIM Plan of Action or BIM Execution Plan before starting 
their part of the process. In the Stadhuiskwartier Deventer project a BIM Plan of Action was composed by 
BAM Advies and Engineering for the phases where the contractor was responsible. These agreements were 
however perceived to be insufficient during the process and were not part of the contract.  

The agreements necessary in a project are listed in section 3.2.2.3. The findings from the cases (see Table 
13 and Table 15 on page 49 and 51) show that these agreements are not all applied in practice. It needs to 
be mentioned, however, that both cases are started a while ago, so the agreements used back then are not 
the same as the agreements made at the start of a new project at the moment.  

Proposition 5 – All disciplines use their own BIM model throughout the process 

As described in the fourth proposition, BIM does not simply correspond with the scales of output that were 
defined in the traditional way of working. The Stadhuiskwartier Deventer project has a contractual 
obligation to deliver a model with LOD 500 as level of detail. The LOD500 level of detail is part of the 
American Institute of Architecture scale of levels of detail. This scale goes from LOD000 up to LOD500. 
These levels have been adopted in other countries than the United States as well. The National BIM-
Platform of the Netherlands gives the following definition for a LOD500 model. “LOD500 means that 
objects are modelled as they are executed. The model is accurate in terms of shape, size, location, 
quantities, and orientation. The objects are coupled to non-geometric information.” (Spekkink, 2016b). 
Within the Stadhuiskwartier Deventer project the agreement to deliver a LOD500 model as project output 
was not accompanied with a  clear definition of what this model should entail or what its purpose was 
going to be. It can be concluded that the contractual obligation to deliver a LOD500 model without a 
purpose or clear agreement on what the model should entail is a waste of time and energy.  

Both the contractors side of the Sozawe Groningen project and the Stadhuiskwartier Deventer project 
state that once they started their part of the building process, they started with the creation of a new BIM 
model. This new model was based on the model from the architect but still build up from scratch. This has 
several reasons. In both cases the participants state that the structure of the model is one of the main 
reasons to start a model anew. Other reasons are the focus on aesthetical information and that not all 
disciplines are included in the model from previous parties. In the internal validation the participants 
stated that in an ideally they rather take on the model of previous parties and continue with that model 
instead of creating their own.  

Proposition 6 – Protocol(s) and/or Standard(s) are used to guide BIM use  

In theory, standards, protocols, plans of action, and/or execution plans are used to guide BIM use in a 
project. From the case studies, it became apparent that the BIM agreements are laid down in a plan of 
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action. This is, however, done by each leading party. The Design Team has a plan of action, and the 
contractor has a different one. These are not attuned to each other.  

The project participants stated that in their project no BIM related standards are used. They, however, 
mention that the BIM Norm of the Rijksvastgoedbedrijf is increasingly applied in practice. The participants 
state regarding this norm that they think it is too extensive and not related to practice, which would mean 
that the RVB BIM Norm is not the right norm to be used in the entire Dutch AEC industry.  

Proposition 7 – BIM has a juridical status i.e. is part of the contract  

BIM agreements are not part of the standard contracts that are used within the Netherlands. The standard 
contracts UAV 2012, UAV-GC 2005, and DNR 2011 do not specifically describe what agreements are 
applicable to BIM in the process. The client and his advisors or the contractor may include BIM agreements 
separate from the basic agreement. This can either be done as an appendix to the contractual agreement 
or as an internal document. In the Sozawe Groningen project there were no clear agreements on BIM, as 
BIM was still in its infancy. The agreements were therefore not part of the contractual agreement between 
the client and contractor. In the Stadhuiskwartier Deventer project there was a BIM Plan of Action, 
however, this was an internal document issued by the contractor for all sub-contractors and sub-advisors 
that helped in the development of the contractors part of the agreements.  

Using BIM and creating models is slowly replacing the 2D output of a contractual agreement between 
either the architect and the client or the contractor and the client. Currently, 2D output still is the main 
focus of project deliverables. The information an architect delivers is focused on 2D drawings, and not at 
the 3D model. The model is often still seen as an extra deliverable. A contractor can then not keep a 
previously involved party to the correctness and validity of the model, as the drawings prevail over the 
model, in the contract. It can be concluded that the use and advancement of BIM  throughout the entire 
building process is hampered if this way of priority of contractual documents is kept intact.  

6.1.2 Phasing  

Proposition 8 – The phases used are the phases of the DNR-STB  

The phases which are usually used within a building project in the Netherlands are Initiative, Project 
Definition, Structural Design, Pre Design, Definitive Design, Technical Design, Execution Ready Design, 
Work Preparation, Execution, and Operation & Maintenance. Within both cases these phases are 
recognized and in the Sozawe Groningen project it was explicitly agreed to follow the phases as described 
in the DNR-STB. In the actual execution of the process phasing, however, both project show a deviation 
from the phases agreed on. In the Sozawe Groningen project the architect developed the design up until a 
DO+ design instead of a DO design. In the Stadhuiskwartier Deventer project, even though the precise 
assignment of the architect is unclear, the participants agree that the architect also delivered more than 
was agreed upon. The architect’s advisor states that they had to deliver a DO design and delivered a DO + 
with already 85% of the TO completed. The project manager from the contractors side states that the 
architect should have delivered a TO design, but that they delivered a completed UO design and that it was 
too detailed. Altogether, it becomes apparent that within the process the designing parties departed from 
what is agreed upon and seen as common practice in the building process.  

Proposition 9 – Any deviations are caused by developments regarding contracts or BIM  

In theory the phases used in a project should stem from the DNR-STB. In practice, these phases seem to be 
used, however, sometimes the process in practice deviates.  

In the cases there are some deviations from the traditional phases as described in the DNR-STB and NEN 
2574. These deviations are mainly focused on parties delivering different output than agreed upon, for 
instance a DO+ or TO+ instead of DO or TO. This deviation has two causes. First, the DO+ design delivered 
in the Sozawe Groningen project, was developed further than agreed upon because the architect had the 
responsibility to apply for the building permit. In the validation, the respondents stated that the DO design, 
as defined in the DNR-STB, does not contain all the information for a complete building permit application. 
The second reason was found in the Stadhuiskwartier Deventer project. Here, the deviation is related to 
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the nature of an architect and his will to control the design he has initiated. The participant from the 
architect of the Stadhuiskwartier Deventer projects stated that they deliberately delivered more than 
agreed upon, to have more influence over the design in later phases of the process. The change to 
integrated practice initiated this desire because with an integrated contract the architect is not responsible 
for the last part of the design development.  

In the Stadhuiskwartier Deventer project, a second deviation was found. The respondents did not agree on 
the assignment of the architect. The architect stated their agreement was to deliver a DO design and the 
contractor was responsible for the TO and UO developments as stated in the UAV-GC 2005. The 
participants from the contractor, on the other hand, stated it was the responsibility of the architect to 
deliver the TO. The reason for this deviation is unclear. It could be memory failure on either side, or a 
complete misunderstanding on the agreement. However, it becomes clear that confusions and 
misunderstandings regarding agreements and assignments of particular parties are not uncommon. A clear 
and exact agreement on who delivers what and when is needed to avoid such confusions.  

6.2 PRELIMINARY CONCLUSION  

The theoretical research and the case studies on the practice are in this section combined to give an 
answer to the third research question. This answer includes seven barrier that are experienced in practice 
but should not occur when the theory is implemented perfectly.  

6.2.1 Sub-question 3 – barriers in practice 

The fourth sub-question helps defining the points in the current process which are most in need of an 
update. The question to be answered is: What barrier(s) arise in the process when theory is compared to 
practice? Based on the parameters, the barriers experienced when the practice is compared to the theory 
are described.  

Barriers regarding contractual developments  
In theory, the integrated practice is supposed to be executed with a single contract between the client and 
a contractor. In practice, however, it is seen that the client often engages in a contract is a designing party 
before the contract with a contractor is closed.  

1. High number of contracts in integrated practice  

The contracts between the client and the other parties (designing parties and contractor) are based on 
different standard contracts and thus on different General Terms and Conditions. Often the DNR 2011 is 
used for designing contracts, while the UAV-GC 2005 is used in a contract with a contractor. The use of 
both in one process leads to difficulties. One of these difficulties is already described earlier on in this 
chapter, in the section on Proposition 1 – phases are included in the contract. The use of multiple GTC and 
basic contracts might lead to confusion on the phases used and the definition of the phases used in the 
process.  

Barriers regarding digital developments  
The implementation of BIM in projects is still in development. In practice, many barriers can be found in 
the use of BIM. The once listed here are the barriers experienced by the participants on the two cases.  

The first BIM related barrier has to do with the agreements that are made to guide BIM implementation 
and use. These agreements are not standardized, often not sufficient, or not applied on the entire project.  

2. Insufficient and/or unclear BIM agreements  

The lack of sufficient BIM agreements lead to miscommunication about and  wrong implementation BIM. 
Parties make their own BIM agreements, which are applicable to the part of the process they are 
responsible for. Integral agreement would make the BIM process more smooth and grant more benefits. 
Furthermore, the agreements are not coupled to the contract, so it is hard to hold parties to the 
agreements made.  
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Another barrier regarding BIM is that the focus of the practice still lies with 2D output. The contractual 
deliverables, the process steering and focus of manager is still on 2D output instead of on 3D output. Even 
in contracts the priority of project outputs is often focussed on 2D instead of 3D deliverables.  

3. 2D output prevails over 3D output 

The advancement of the use of BIM is hampered by this traditional view on project deliverables. If the 2D 
output is seen as the most important output, a 3D model loses its value. The producing of a 3D model 
becomes an extra, however, the correctness of this model compared to the 2D drawings cannot be 
enforced if the prevalence in the contract is not adjusted. When 3D output does not prevail over the 2D 
output extracted from that model, the implementation of BIM is a struggle. Each time a project team 
needs to be persuaded to implement BIM activities.  

The next barrier relates to the way clients steer the BIM process. The clients are the once who can demand 
BIM has to be part of the project. Increasingly we see that clients begin to understand the added value of 
BIM on their projects. They, however, do not know how they can help the BIM implementation along, such 
that it benefits their project the most.  

4. Client guidance on BIM is insufficient  

The client is the one party which is certain to be consistent and involved throughout the entire project. 
This fixed position is ideally suited to determine the course of the process and the course of BIM 
implementation in the process.  

The next barrier relates to the previous one, in that there are more parties involved in a project that do not 
know how to implement BIM. The sub-contractors and specialist co-makers often state they are familiar 
with BIM process and the software required for BIM implementation. In practice, it is, however, 
experienced that the sub-contractors do not have this knowledge.  

5. Subcontractors’ incompetence and inexperience 

This lead to hampering of the project process. A contractor selects his sub-contractors based on what they 
state they can deliver. During the process this seems to be disinformation. For a fluid process it is 
important that the expectation on sub-contractors performance are well assessed and monitored.  

The last barrier regarding BIM listed here, is that BIM is hard to phase. The participants state that BIM is 
often applied in a high level of detail, however, it should be able to phase or correspond with the phases 
known in practice.   

6. Level of detail in with BIM 

BIM phasing is hard due to the fact that using BIM does not have to follow the traditional scales of phasing. 
Creating BIM models is focussed more on purpose than on following the traditional development of a 
design. BIM can be implemented in the current phases which dictates an increased level of detail in each 
subsequent phase. This, however, is only possible when clear and exact agreements on the level of 
information are made prior to BIM implementation.  

Barriers regarding the process phasing  
In both cases the process phasing was based on the phases we recognize from the DNR-STB. In practice we 
see two deviations from this phasing: a confusion in agreements on who is responsible for which phase 
and a deviation from what is agreed to be delivered at a handover point (see section 6.1.2). The second 
deviation is seen as a barrier in this research.  

7. Nonconformity with agreed phases  

The deviations cannot be attributed to the developments regarding BIM. The deviations are partly due to 
the change to integrated practice and party due to other reasons. The reason why the architect chooses to 
deliver more than agreed upon is in one project cause by the fact that the architect wants to control the 
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entire design, like in an traditional practice. The change to integrated practice itself did not influence the 
phasing, the urge of the architect to maintain the traditional method did. The other part of the reason why 
an architect delivers more than agreed upon is due to the fact that for an application for a building permit 
to be complete, more information than produced in the DO design is necessary. Such DO+ designs are 
cause by fact that the responsibility of the architect to apply for the building permit requires more 
information than is created in a regular DO design.  

Concluding remark and next steps 
Seven barriers are found related to the two main parameters. Most of the problems are related to BIM 
implementation. For that reason it is decided to focus on BIM and phases in the exploration of the foreign 
practice. Another reason to do so is that it is too extensive for this research to compare the standard 
contracts and GTC from the Netherlands with the standard contracts in other countries. These contracts 
are influenced by the culture of a particular AEC industry. Comparing standard contracts will require a 
more in depth study on the differences in culture and contractual relations. The next steps in this research 
are to explore the possibilities to solve these barriers in foreign practice, and to compare their solutions to 
the situation in the Netherlands.  

 



60 

 

  



61 

 

7. FOREIGN PRACTICE 
 

 

This chapter contains an overview of relevant practices in other European countries, that could help shape 
the building process in the Netherlands to a better practice. The chapter will start with a preliminary 
explanation on which country (see section 7.1) and which standards, guides and contracts (see section 
7.2.1) are included. Each of the included practices will be explained on a general level, and their advantages 
and disadvantages regarding the barriers in Dutch practice (section 7.2.2, 7.2.3 and 0). After this 
description a review of current practice is given (see section 7.3) and the chapter is concluded with a 
preliminary conclusion (see section 7.4).    

7.1. RATIONALE FOR LOOKING AT FOREIGN PRACTICE  

The Architecture, Engineering and Construction industry across the globe shows many signs of reform. 
Most of which incorporate new digital and innovative practices, in many forms from mandates up to pilot 
studies (Fenby-Taylor et al., 2016). Within various countries, Building Information Modeling (BIM) is 
implemented in a different way and at a different speed. A ‘top-down’ approach centers around centric 
industry wide governmental implementation whilst a ‘bottom-up’ approach focusses on a more 
fragmented technical level (Tune, 2016). Leading countries in developing successful BIM implementation 
strategies are North America, Singapore, the United Kingdom and the Scandinavian Region (Fenby-Taylor 
et al., 2016; P. Smith, 2014). Within Europe the highest concentration of government-led BIM programs 
exists, with Finland and Norway as the first countries to set standards, and the UK, the Netherlands, and 
Italy following with procurement policies (Matthews, 2016). Within the United Kingdom the strategy is 
mainly ‘top-down’ (Tune, 2016). A Governmental Construction Strategy (GCS), drafted in 2011, aims to be 
the most ambitious and advanced centrally driven BIM implementation program of the world (HM 
Government, 2012). On April 4th 2016, the mandate for BIM level 2 implementation for public works came 
into practice. Bew (2016) states that the successful implementation of the GCS with its Level 2 BIM 
objectives is an internationally unparalleled achievement.  

Due to the centrally steered implementation and developments of many BIM Standards, the UK serves as 
an example of ‘top-down’ BIM implementation (Waterhouse, 2016). This study focusses on BIM in 
combination with process related standards. The UK has already adapted their process related standards 

to incorporate BIM, to prepare the AEC 
industry for the BIM level 2 mandate of the 
GCS. It would seem to be a good practice to 
check for solutions that can help the Dutch 
practice. However, cultural differences 
should be taken into account in this 
decisions as well. According to the scores on 
Hofstede’s dimensions on culture Figure 23, 
the Netherlands and the UK differ on two 
dimensions: Masculinity and Uncertainty 
avoidance. The UK is masculine, which 
means it is a performance and goal driven 
culture. While the Netherlands is feminine, 
which means it is a more balanced, 
compromise and consensus seeking culture. 
The UK has a low Uncertainty Avoidance 

score, which means  the British culture is comfortable with ambiguous situations. Whilst the Netherlands 
has a slight tendency towards Uncertainty Avoidance, which means punctuality and precision are norm and 
Dutch people are risk averse.  

Figure 23 – Scores on Hofstede’s cultural dimensions of the UK and the 
Netherlands 
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Overall, the differences between both the UK and Dutch culture are not that grave, that they cannot be 
compared to try and find a possible solution for the Dutch barriers. However, it needs to be kept in mind 
that any solutions in the UK, might turn out to be incompatible within the Dutch practice.  

7.2. UNITED KINGDOM  

BIM level 2 is obligatory for all public projects since April 4th of 2016. The Governmental Construction 
Strategy (GCS) aims to increase the productivity of the British AEC industry. The GCS was drafted back in 
2011, and since then BIM practice has moved from a niche practice to the Norm (Waterhouse, 2016). 
During the past five years, the AEC industry in the UK has developed multiple standards, norms and work 
practices to  be ready to comply to the BIM level 2 mandate. This section describes the current situation of 
the AEC industry regarding Delivery Methods and Contract types, and BIM in the United Kingdom, and 
gives detailed description of those standards and work practices that might help solve some of the barriers 
in Dutch practice.  

7.2.1. Current situation in the United Kingdom 

The delivery method that dominates the AEC industry in the United Kingdom is still the traditional method 
of delivery (RIBA, 2013a). Integrated delivery methods, such as one stage and two stage Design and Build, 
are winning ground (see Figure 24). In that regard the practice compares to the Dutch practice.  

Regarding BIM implementation in the United Kingdom, the British government has developed a 
Government’s Construction Strategy, which includes a mandate for Level 2 BIM. The levels are based on 
the model created by Bew and Richards (Figure 25). Level 2 BIM is defined as a combination of domain and 
collaborative federated models, which consist both 3D geometrical and non-geometrical information and 
are created by different parties throughout the project life cycle (British Standards Institution, 2016a). To 
ensure a proper implementation of Level 2 BIM multiple standards, norms, protocols, and guides are 
developed in the past years. There are eight BIM pillars, with corresponding standards, which are shown in 
Table 17. The focus of these standards is also given in Table 17. 

 

 

Figure 24 – Delivery methods in the UK (RIBA, 2012) 
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Table 17 – BIM Pillars UK (Adams, 2016) 

BIM Pillar  Corresponding 
standard, protocol, 
or guide  

Phase Focus  

How BIM should be used  PAS 1192-2:2013 Design & Engineering 
Execution  

BIM use for design and 
construction 

The Asset Information 
Model  

PAS 1192-3:2014 Operation  BIM use for operational phase 

Exchanging information  BS 1192-4:2014  Exchange of non-geographical 
information using COBie for Facility 
management 

Sharing information safely  PAS 1192-5:2015  Provides technical security 
considerations 

Legal aspects of data-
sharing  

CIC BIM Protocol Initiative  
Design & Engineering 
Execution  

Legal addendum to design and 
construction contracts on how to 
share data when working with BIM  

Handing over the asset  Government Soft 
Landings (GSL) 

 Policy of graduated handover to 
ensure a learning trajectory of how 
to operate the asset 

A common language for 
BIM  

Uniclass  Classification system that ensures 
electronic project data to be 
indexed and structured to be 
accessible and searchable  

Defining the data 
requirement  

Digital Plan of Works 
(DPoW) 

 Plan of work which defines data 
required at specific points in 
project lifecycle.  

 
BIM in UK practice  
The National BIM report (NBS, 2016) states the findings of the national BIM Survey which represents the 
state of BIM within the AEC industry in the UK. BIM adoption currently is at 54% of the AEC industry, with 
an expectation of 97% that will take on BIM in their practices in the coming 5 years (Waterhouse, 2016). 
Respondents of the national BIM survey were asked about standardization with regard to BIM. Standards 
are necessary for effective collaboration which is at the heart of BIM implementation (NBS, 2016). Even 
though “the current set of standards and documentation are a fantastic set of resources”(NBS, 2016), many 
respondents (65%) state that “BIM is not yet sufficiently standardized”(NBS, 2016). The National BIM 
report does not answer why these respondents request new and/or more standards in regard with BIM. 
Optional reasons could have something to do with either the lack of adoption of existing standards, 
existing standards not being fit for practice, and/or the need for new standards to cover unstandardized 
areas (NBS, 2016). Overall the BIM implementation within the United Kingdom has taken a flight because 
of the centrally steered Government’s Construction Strategy. The mandate to implement BIM level 2 on 
public projects has made the industry aware of the existence of BIM and has paved the way for 
development of standards and protocols.  

Rationale for in depth look at certain standards/guidelines  
Within the practice of the United Kingdom a client or employer relies on several type of documents to 
guide a project: the contract, supporting contractual documents, standards, and project specific sources 
(see Figure 26). The contract sets out the explicit terms on which an agreement is based (BIM Taskgroup, 
2013b). The contract includes the general contract or appointment, and the BIM Protocol. The latter is an 
addendum that deals with all BIM related agreements between the client and consultant and/or 
contractor. Supporting contractual documents include among others the Employer’s Requirements and the 
Schedule of Services. These supporting contractual documents include further details of the project 
specific activities. The standards and project specific sources impose additional obligations or constraints 
outside of the contract. The relations between these type of documents is also shown in Figure 26. 
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Figure 25 – BIM Levels by Bew and Richards (British Standards Institution, 2016a) 

In the National BIM report 2016 the respondents of the survey indicated which standards they use in their 
projects. Figure 27 is an adoption of a graph on the use of BIM standards from the National BIM report 
2016. From Figure 27 it becomes apparent that the new unified plan of work stages (from the RIBA Plan of 
Work 2013) and the PAS 1192-2:2013 are the two standards mostly utilized throughout the British 
practice. Both of these standards will be discussed in detail later on. The other standards from Figure 27 
that show a large (20% or bigger) percentage of adoption are the PAS 1192-3, the BS 1192:2007 and the 
Uniclass 2015. The PAS 1192-3 focusses on BIM for operational management, the BS 1192:2007 focusses 
on collaborative production of information in the AEC industry, and the Uniclass 2015 standard contains a 
universal classification system. Those three standards do not focus on the process and fall outside of the 
scope of this research. These standards are therefore not included in this research. The CIC BIM Protocol is 
used by 18% of the AEC industry in the United Kingdom. This BIM Protocol is written to provide the legal 
framework that will facilitate the use of BIM. For this reason the CIC BIM Protocol is included in this 
research.  

For this research the phases, BIM, and contracts are parameters. Furthermore the scope is defined to be 
the Design & Engineering and Execution phases of the building process. The standards in the UK that relate 
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to these parameters and scope best are the PAS 1192-2:2013, the RIBA Plan of Work, and the CIC BIM 
Protocol.  

 

Figure 26 – Contractual precedence diagram (BIM Taskgroup, 2013b) 

 

Figure 27 – Use of BIM related standards in the British practice (NBS, 2016, p. 33) 
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7.2.2. RIBA plan of work  

Ever since its development back in 1963, the RIBA Plan of Work has been the bedrock for the building 
process in the UK AEC industry (RIBA, 2013a). In the past fifty years there have been several updates to 
integrate any changes in the AEC industry into the RIBA Plan of Work. The latest update dates back to 
2013. The reasons for this update are multifold, among others: adaption to the Government Construction 
Strategy, including changing procurement processes, and accommodating the increased use of information 
management such as BIM (Orrell, 2014). The changes made to accommodate different procurement 
methods and to accommodate the building process to BIM are relevant for this research. In 2012 the Royal 
Institute of British Architects (RIBA) created the BIM overlay for the RIBA Outline Plan of Work 2007. The 
BIM Overlay was the first step towards BIM integration in the RIBA Plan of Work.  

Phasing of RIBA Plan of Work  
The current RIBA Plan of Work is a framework for the building process including a process map, a 
management tool, and Workstage reference points for contracting (RIBA, 2013a). The RIBA Plan of Work 
provides infrastructure to support BIM and is applicable to both traditional and non-traditional 
procurement methods (RIBA, 2013a). The RIBA Plan of Work consist of eight phases (in the RIBA referred 
to as Stages) and eight taskbars. The stages and taskbars are listed in  (RIBA, 2013a): 

The stages are numbered to prevent confusion with the stages from the RIBA Outline Plan of Work 2007 
(where the stages were named with letters), and to create alignment with the unified set of industry stages 
defined by the Construction Industry Council (CIC). The taskbars are created to enlarge the flexibility of the 
RIBA Plan of Work 2013. Each taskbar focusses on a specific element of the building process. Together, the 
eight taskbars replace the ‘description of key tasks’ of the RIBA Outline Plan of Work 2007. The Taskbars 
are either fixed, flexible or selectable. Fixed taskbars occur in each variation of the RIBA Plan of Work 2013. 
Flexible taskbars have various different options dependent on project requirements. Selectable taskbars 
can be turned on or off according to project requirements. An extensive description of all taskbars is given 
in Appendix D.1 

The RIBA Plan of Work can be formed in to bespoke practices. On the Plan of Work website, a bespoke Plan 
of Work can be created for each project or practice. The taskbars that are variable or the once you can 
switch on or off, can be adjusted to specific project practice. The stages are described in detail in Appendix 
D.1. A summary is provided in Table 19. 

Table 18 – Stages and Taskbars in RIBA Plan of Work 2013 

 

Table 19 – Description of Stages in the RIBA Plan of Work 2013 

# Phase /stage Goal Output  
0 Strategic 

definition 
Identify Business Case Strategic Brief 

1 Preparation and 
Brief 

Develop Project Objectives and 
Assemble project team 

Initial Project Brief 
 

2 Concept Design Prepare Concept Design and 
develop project strategies  

Initial Concept Design incl. outline proposals for 
structural design and building services 
Final Project Brief  
Project Strategies   

Stages Taskbars 
0. Strategic definition  1, Core Objectives 
1. Preparation and Brief 2. Procurement 
2. Concept Design 3. Project Programme 
3. Developed Design 4. Town Planning 
4. Technical Design 5. Suggested Key Support Tasks 
5. Construction 6. Sustainability Checkpoints 
6. Handover and Close out 7. Information Exchanges 
7. In Use  8. UK Government Information Exchanges 
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# Phase /stage Goal Output  
3 Developed Design Prepare Developed Design Coordinated Architectural, building services, and 

structural engineering designs  
 

4 Technical Design Provide Technical Definition of 
Project 

All Aspects of Design Work completed, both by Design 
Team and Specialist sub-contractors   

5 Construction Manufacture Offsite and 
Construct/ Assemble Onsite  

Completed Building  
As-constructed  information 

6 Handover and 
Close out 

Facilitate successful handover  
Conclude Building Contract 

Updated As-constructed information  

7 In Use  Undertake In Use services Post-Occupancy Evaluation  
Project review  
Updated As-constructed Information  

 

 

Figure 28 – RIBA Plan of Work 2013 compared to RIBA Outline Plan of Work 2007 

Update from Outline Plan of Work 2007 to Plan of Work 2013 
Due to developments within the industry the Outline Plan of Work 2007 is updated. From the RIBA 
member’s survey in 2012, RIBA understood that their Plan of Work should be compatible with more than 
just the traditional delivery method. The survey showed that beside traditional delivery, around 40% of the 
respondent use integrated delivery methods (RIBA, 2013a). Furthermore, developments in Town Planning, 
and in BIM gave rise to an update of the Outline Plan of Work 2007.  

Figure 28 shows the RIBA Plan of Work 2013 compared to the RIBA Outline Plan of Work 2007. The biggest 
change is the disappearance of a procurement/tender stage. The procurement related activities are 
incorporated in one of the Taskbars of the RIBA Plan of Work 2013. Furthermore, the amount of design 
phases is decreased from four to three. The previous staged D, E, and F are combined in the two new 
stages 3 Developed Design and 4 Technical Design. As can be seen in Figure 28, the split between stage 3 
and 4 lies in  

stage E from the old plan of work. The reason for this shift of the split is due to the fact that in practice the 
design team often created ‘new’ phases such as Developed Design + or Developed Design Heavy (Dobson 
& Sinclair, 2014). This was done to comply to the town planning obligation such as permit application. 
Another reason for this shift is that the implementation of BIM requires integrally coordinated phases 
(Dobson & Sinclair, 2014), the enlargement of the Developed Design in the RIBA Plan of Work 2013 
supports this BIM need.  

BIM Adaptions in RIBA Plan of Work  
Previous to the update from the Outline Plan of Work 2007 to the Plan of Work 2013, the RIBA developed 
a BIM Overlay in 2012. The RIBA BIM Overlay defines several essentials to make BIM implementation 
successful (Sinclair, 2012):  
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• Better briefing at initial project stages  
• Collaborative and integrated project team  
• Responsibilities, Schedule of Services, and Organograms defined at start of design process 
• Define project roles (both new and old)  
• Identify BIM procedures and protocols 
• Consider Design Responsibility at initial project stages or at start of design process 
• Define Information Exchanges (data drops and delivery index)  
• Importance of clearly defined Design and Construction Programmes  
• Standardization of frequent used definitions and a rationalization of the new terms being 

developed in relation to BIM.  

Based on the BIM Overlay the RIBA Plan of Work 2013 incorporates BIM implementation within the Plan of 
Work. Within the Guide to Using the RIBA Plan of Work 2013, by Sinclair (2013), clear guidance on BIM 
projects is covered, which essential to ensure that new emerging standards relating to BIM gain proper 
traction across the industry. The Guide also clarifies how the RIBA Plan of Work 2013 enables the most 
progressive of BIM projects. There are two core statements that explain how best practice in BIM is 
facilitated:  

“1. Better briefing processes result in more effective designs that are more focused on the client’s objectives 
and desired Project Outcomes.” (Sinclair, 2013) 

“2. Properly assembling the project team is the backbone of a collaborative team and results in each party 
understanding what they have to do, when they have to do it and how it will be done.” (Sinclair, 2013) 

Early establishment of the project team is needed due to the increasing use of technology which enables 
remote communication and project development using BIM.  

Documentation related to RIBA Plan of Work 2013 
Both BIM related statements, better briefing and proper project team assembling, need to be deployed at 
the initial stages of the building process. The proper assembling of the project team is enabled when the 
who, what, when and how of the project are defined. For each of these questions different documents and 
tools are developed,  

Who ? 

Each project requires the same core roles – for instance client, project lead, lead designer, architect, civil 
and structural engineer, construction lead. The Project Roles Table and the Contractual Tree help create 
clarity on which roles are necessary in each stage and which party is responsible for these roles. The 
Project Roles Table can be hard to fill in due to: roles can be executed by multiple parties,  commissions 
may be restricted in its nature, and certain roles may not be required in all project phases. To complete the 
Project Roles Table, the phase at which involvement of the contractor starts, and thus the delivery 
method/procurement Taskbar needs to be specified. A completed Project Roles Table results in a clear 
overview of the Project team and allows for the preparation of a detailed Schedule of Services (Sinclair, 
2013). Since the contractual relations are not always clear from the Project Roles Table, a separate diagram 
needs to be prepared to clarify this. The Contractual Tree is a diagram which shows who is contracted to 
whom.  

What ? 

Once the project team is established through the Project Roles Table and the Contractual Tree diagram, 
the creation of a Design Responsibilities Matrix, Schedule of Services, and agreements on Information 
Exchanges can progress (Sinclair, 2013). These documents are important because they clarify the task 
distribution and influence the fees of each party.  
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The Design Responsibility Matrix (DRM) allocates the responsibility for each aspect of the design. This 
grants several benefits:  

• All designers are clear about their design responsibilities and the level of detail to be achieved for 
each aspects.  

• The contractor and other parties are aware of the design responsibility obligations of the 
contractor 

• The fees can be apportioned properly and considered by each party  
• Any Ambiguities about design responsibilities are reduced  

A DRM can be filled out in a standardized way and then be adjusted per project or filled out completely for 
each new project.  

The RIBA Plan of Work advocates that the Information Exchanges need to be defined in Stage 1 of the Plan 
of Work. The Information Exchanges define what information and level of detail is produced at the end of 
each work-stage. This may vary dependent on the client, some clients, for instance, might want fill-sized 
joinery details whilst others want sophisticated rendering. The Information Exchanges need to be aligned 
with the Design Responsibility Matrix, the Schedule of Services, and the Design Programme.  

The Schedule of Services define the tasks for the entire project team. These schedules do not focus on how 
project member should execute their tasks, but they do bring clarity for project management purposes.  

When ? 

The RIBA Plan of Work 2013 introduces the Project Programmes as an essential component of professional 
service contracts. The Project Programme schedules all strategic periods from briefing up to project 
handover, in this way all parties know the periods in which they have to undertake their specific duties. 
The Design and Construction Programme are detailed versions which adhere to the more strategic Project 
Programme.  

How ? 

The Project Execution Plan is composed out of most of the documents mentioned above. It corrals all 
project information and should at least include: A project description, a project directory, the Project Roles 
Table, The Contractual Tree, The Design Responsibility Matrix, Agreements on Information Exchanges, the 
Project Programme, the Communication Strategy, the Technology Strategy, BIM manual/Execution Plan, 
and Change Control Procedures.  

Part of these documents are incorporated in a Toolbox. The RIBA Plan of Work Toolbox contains a 
customizable Projects Roles Table, a Design Responsibility Matrix (including Information Exchanges and 
Level of Design), and a Multidisciplinary Schedule of Services. The Toolbox can be used to prepare the 
Project Execution Plan.  

These documents can be applied on any project, not specifically projects utilizing BIM activities. However, 
the Design Responsibility Matrix with the Information Exchanges, and the BIM related parts of the Project 
Execution Plan are recommended to use when BIM is utilized.  

7.2.3.  PAS 1192-2:2013  

Different PAS 1192 standards, guiding different parts of the building life cycle, exist. Only the PAS 1192-
2:20138 is discussed in detail in this research because the PAS 1192-2:2013 focusses on the Design & 
Engineering, and Execution phases of the building life cycle, which is the scope of this research. Another 
PAS 1192 standard, the PAS 1192-3:2014 focusses on the operational phase of the building life cycle.  

                                                           

8 The concept PAS 1192-2:2023 is used interchangeable with PAS in this section  
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The PAS 1192-2:2013 specifies the requirements necessary to reach a Level 2 BIM implementation (BIM 
Taskgroup, 2013c). Furthermore, it sets out a framework for collaborative working on projects utilizing BIM 
and provides specific guidance for information management, required when working with BIM. As such, its 
purpose is to guide Level 2 BIM implementation.  

The PAS builds on the existing standard for collaborative production of information in the AEC industry, the 
BS 1192:2007 (BIM Taskgroup, 2013c; British Standards Institution, 2013).  This British Standard (BS) 
describes how to enable consistent, structured, efficient, and accurate information exchange throughout 
the entire industry. The PAS only includes BIM specific information exchanges. Furthermore, the PAS 
describes the use of a Common Data Environment to share individually authored models.  

The PAS 1192-2:2013 is created for all organizations and individuals who have any responsibility 
throughout the life cycle of a building project (British Standards Institution, 2013). As previously 
mentioned, the PAS focusses on the project delivery, where the majority of graphical and non-graphical 
data and documents are created. This information is gathered in the Project Information Model (PIM). This 
PAS starts at the assessment of an existing building or the state of need for a new building, and guides 
through all the various phases of the information delivery cycle9. The final output at the end of the delivery 
cycle is the Asset Information Model (AIM), which is an as-constructed or as-built model (British Standards 
Institution, 2013). The PIM is updated with execution knowledge and verified against what has been 
constructed. The AIM is handed over to the client or owner of the facility to help with facility and 
operation management.  

Framework used in the PAS 1192-2:2013 
The framework on which the requirements of the PAS 1192-2:2013 are based on is shown in Figure 29 (A 
larger version of Figure 29 can be found in Appendix D.2). The blue arrows symbolize the circular project 
life-cycle process that each building goes through from initial idea to realization, operation and finally re-
use or demolition as a new initiate in the next iteration. The central piece of the framework, in green, 
symbolizes the information delivery cycle and the operational phase. These are the phases during which 
Information Models are created or updated, the PIM during the delivery phases and the AIM in the 
operational and in use phases.  

The phases that are used within the PAS 1192-2:2013 are Strategy, Brief, Concept, Definition, Design, Build 
and Commission, Handover and Close-out, and Operation and In use, shown in Figure 29 (green squares). 
The PAS gives advice on what needs to be defined in the Strategy phase in order to profitably implement a 
BIM level 2 project. It also gives pointers on how to handle the production phases.  

During the production – phase 1 up until 6 – and during operation and in use phase, information exchanges 
exist after each phase. Not all information exchanges need to be communicated with the client. At the 
bottom of Figure 29 the information exchanges are shown. The client needs to sign off the progress after 
the following phases: 1. Brief, 2. Concept, 3. Definition, 6. Handover & Close out, 7. Operation.  

Guiding Documents 
In the entire delivery cycle, the PAS defines several documents and actions which need to be prepared 
before a project can commence. Most of the documents need to be composed in the Strategic phase of 
the building process. The sequences starts with the Employers Information Requirements (EIR). The client 
or employer needs to define these as part of the Employers Requirements. The Employers (Information) 
Requirements are part of the contractual documents, as can be seen in Figure 26 on page 65. 

                                                           

9 Information delivery cycle is defined as the delivery phases of the building life cycle – initiative, design & engineering 
and execution 
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Figure 29 – Framework of PAS 1192-2:2013 

Table 20 – Contents of the EIR 

 

The EIR describes the Information Exchange and collaborative working requirements (British Standards 
Institution, 2013). The EIR should include at minimum the following concepts: information management, 
commercial management and competence assessment. On information management the client defines for 
instance the level of detail, co-ordination and clash detection requirements, and a schedule of software 
format requirements. On commercial management the client defines for instance the exchange of 
information and alignment of work stages, the client’s strategic purpose, and a schedule of standards and 
guidance documents used to define the BIM processes. On competence assessment the client defines for 
instance, details on the competence assessment that bidders need to respond to, and the BIM tender 
assessment details.  An overview of all required points in the EIR is given in Table 20. 

Employers Information Requirements contents  
Technical Management Commercial 
Software platforms Standards Timing of data drops 
Data exchange formats Stakeholder roles and 

responsibilities 
Clients strategic purpose 

Level of Detail (general) Planning the Work and Data 
segregation 

Defined BIM/Project deliverables 

Level of Detail (components) Security BIM-specific competence 
assessment 

Training Coordination and Clash detection 
process 

 

 Collaboration process  
 Model review meetings  
 Health and Safety and Construction 

Design management 
 

 System Performance Constraints  
 Compliance plan  
 Delivery Strategy for asset 

information 
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All first tier suppliers – both consultant/advisors and/or contractors – need to develop a pre-contract BIM 
Execution Plan (BEP), as part of their Project Execution Plan, based on the EIR of the client. The pre-
contract BEP shows the approach, capability, capacity, and competence of a supplier to meet the EIR. A 
template for a pre-contract BEP can be found at the CPI website. A pre-contract BEP consist of all the 
information requested within the EIR and the following standard content:  

• the Project Implementation Plan (PIP) 
• the project goals on collaboration and information modelling 
• the major project milestones consistent with project programme 
• the project information model delivery strategy 

The Project Implementation Plan includes the supply chain capability summary form. The first tier supplier 
needs to establish the competence regarding BIM of second-tier or n-tier suppliers. This can be done using 
the supplier BIM assessment form, the supplier Information Technology assessment form, and the supplier 
resource assessment form. These three forms need to be filled out by any sub-advisor or sub-contractor to 
establish their capability and competence regarding BIM and to establish potential difficulties within the 
process. For each of these three forms a template is available as part of the Construction Project 
Information Exchange (CPIx) Protocol, and can be found at the CPI website.  

Once the contract is awarded, the BEP needs to be updated into a post-contract BEP. A post-contract BEP 
includes management information, such as roles, responsibilities and authorities, and a PIM authorization 
process. Furthermore it includes project agreements on planning and documentation, on the standard 
method and procedure, and on the IT solutions.  

The Master Information Delivery Plan (MIDP) is developed by the Project Delivery manager (PDM). Once 
the contract is awarded, the PDM initiates a project meeting to establish the training and educational 
needs, to confirm resource availability in relation to the responsibility matrix, and to collaboratively 
develop the MIDP, with references to the team members Task Information Delivery Plans (TIDP). The MIDP 
includes all information deliverables for the project, which includes but is not limited to: models, drawings, 
renditions, specifications, equipment schedules, room data sheets. The MIDP will be managed by the PDM 
by means of change control. Before actual production can commence, a mobilization phase is included for 
the following reasons. First, the agreed BEP needs to be communicated among all project participants. 
Second, the selected software, IT systems and infrastructure (including the Common Data Environment) 
need to be procured, implemented and tested before the project can commence.  

And last, the training and educational need of all participants, as assessed in the MIDP, need to fulfilled. 
Once all these agreements are documented in the described documents, the actual delivery phases of the 
project can commence. The Project Information Model (PIM) will be developed and packed with all 
graphical and non-graphical data related to the project.   

7.2.4. CIC BIM protocol  

The Construction Industry Council (CIC) developed the BIM Protocol as a response to the Government’s 
Construction Strategy. The BIM Protocol is a contract addendum which can be used in combination with all 
common construction contracts and supports Level 2 BIM implementation (BIM Taskgroup, 2013a; 
Construction Industry Council, 2013). The protocol is initially meant to be attached to all the direct 
contracts between the client and  the Project Team Members, not between two Project Team Members. 
However, consultants or contractors might use a version of the BIM Protocol to manage the work of sub-
consultants and sub-contractors (BIM Taskgroup, 2013a).  It is important that throughout a project the 
same BIM protocol and appendices are attached to each contract. The responsibility for the BIM protocol 
lies with the Client. The BIM Protocol incorporates the following principles:  

• The BIM Protocol makes minimum changes to pre-existing contractual arrangements; 
• The BIM Protocol ensures parties are obligated to provide their work using models; 
• The BIM Protocol is a contractual document which takes precedence over existing agreements; 
• The BIM Protocol is flexible and should be suitable to use on all Level 2 BIM projects.  
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The Protocol contains of an explanation, general terms and conditions (GTC) and two appendices, that 
need to be filled out per project. The explanation elaborates on concepts such as incorporation into 
contracts, intellectual property rights, electronic data exchange, change management, and the information 
manager. Furthermore, the appendices, the information requirements and the model production delivery 
table, are explained. The GTC contains 8 clauses which deal with definitions, priority of contract 
documents, obligations for the employer and for the project team member, electronic data exchange, use 
of models, liability in respect of a model, and termination. The appendixes contain the information 
requirements, and the model production delivery table.  

General Terms and Conditions  
The General Terms and conditions contains eight clauses. The first clause defines all relevant BIM concepts 
which are used within the Protocol. The second clause is about the priority of contractual documents. It 
states that the protocol prevails over any other document in the case of potential inconsistency. 
Furthermore it states that the models prevail over other documents in case of a conflict. The third clause is 
about obligations for the client. These obligations include that the client is responsible for the 
incorporation of the protocol to all project agreements, that the client needs to update both appendices in 
each phase, and that the client appoints a project information manager. The fourth clause is about the 
obligations of the contractor. These obligations include that the contractor needs to produce all models as 
specified in appendix 1, that the contractor needs to comply with appendix 2, and that the contractor 
integrates the protocol in any sub-contract. The fifth clause is about electronic data exchange and states 
that a contractor does not have liability to the client for any unintended amendments, modifications, or 
alterations of electronic data after transmission.  The sixth clause is about the use of models and contains 
clarification on the intellectual property rights and model use. The intellectual property rights remain 
vested in the contractor, however, the client is licensed to use the information for project purposes. The 
seventh clause is about liability in respect of a model, and states that a contractor has no liability for any 
changes made by the client and other team members. The other way around, the client has no liability for 
changes made by the contractor to any material supplied by the client. The eight clause is about 
termination of the contractual agreement. Once the project is finished the contract is terminated. The 
Protocol, however, stay valid after termination.  

Model Production Delivery Table – Appendix 1 of the CIC protocol 
The Model Production Delivery Table (MPDT) is a key document as it defines all models within the project, 
allocates responsibility for those models, and defines the Level of Detail for each model. All models that 
are defined in the Model Production Delivery Table are subjected to the provisions of the BIM Protocol. 
The Level of Detail needs to be defined, because this both determines the content of a model and the 
permitted purpose for which the model can be used. The MPDT needs to be prepared before any 
agreement is concluded. The MPDT needs to adapt the phases that are used in the process, so either the 
Plan of Work stages or some other stages that are agreed upon.  

Information Requirements – Appendix 2 of the CIC protocol  
The second appendix contains the Information Requirements (IR). These IR define how a model must be 
developed (Construction Industry Council, 2013). Many of the requirements are also defined in tender 
documents, such as the Employers Information Requirements. The IR need to comply to the tender 
documents.  The IR is entirely flexible to include all requirements the client want to add to the agreement. 

 

Figure 30 – Comparison of the different type of phasing in the United Kingdom 
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Normally its content includes the standards used, the parties involved, the Employer Information 
Requirements, and Project procedures. The IR is an evolving document, any changes will be subjected to 
the change procedure in the GTC.  

7.2.5. Phases in UK standards and guides  

Within both the RIBA plan of Work and the PAS 1192-2:2013 phases are used to help guide the process. 
These phases are aligned to a great extend but do have some differences in their names, see Figure 30. The 
reason why these stages are the same in content is because the branch associations in the United Kingdom 
have changed all the work stages or phases to align to each other.  

7.3. ENGLISH METHOD IN PRACTICE  

The previous description of the standards and guides used within the practice of the United Kingdom is 
written based on the documents describing the best practice. However, the point of view of the 
practitioners within the AEC industry in the United Kingdom might be different. The documents on the 
standards are created as a reaction on developments within the AEC industry. The BIM mandate, and the 
obligation to use the BIM Protocol and the PAS 1192-2:2013, are almost six months in practice. Actual 
experience with these documents is not yet incorporated into improvements to these documents. There 
are, however, practitioners who have given their opinion on the current versions of these documents.  

The PAS1192-2:2013 is analyzed by McPhee (2015) on his blog: Practical BIM. He mentions several 
shortcomings of the standards in practice focused on the clients role in the standard, and the process the 
standard assumes. McPhee (2015) states that in the PAS 1192-2:2013 the client is expected to define how 
the professionals will have to conduct their businesses. The client needs to set up the Employers 
Information Requirements which determines how the process regarding BIM and information sharing is 
handled. Furthermore, the client is expected to have the expertise to check and approve all deliverables 
from the professionals executing the project. A client either needs to have this knowledge or needs to hire 
another consultant or advisor to help him with the checks. On the process McPhee (2015) mentions that 
even though the PAS states it is usable with all kind of contracts, it is assumed that an alliancing or risk 
sharing contract is used as the entire project team is assumed to be known at the start to make 
agreements. Overall, McPhee (2015) states that the PAS1192-2:2013 is a worthwhile addition to BIM 
documentation, however, it needs some time in the real world to gain practical experience to see what 
works and what does not.  

The CIC BIM protocol is developed  in the hope of making the use of BIM easier within projects. It focusses 
on Level 2 BIM implementation and states that it takes precedence over all other documents regarding 
BIM agreements. Pinsent Masons (2013) reviews the protocol on their website out-law.com and gives 
some difficulties. The BIM Protocol is an addition to any two-party agreement in the construction sector. 
These parties are the client and the contractor. The BIM protocol does not stipulate any direct agreements 
between horizontally same-tier suppliers. These same-tier suppliers rely on the client to continue the 
agreements in any other contractual agreement. Another remark Pinsent Masons (2013) makes is the need 
for specific BIM implementation knowledge to compose the appendixes that are part of the protocol. The 
information in these appendixes need to be clearly defined for the protocol to be a benefit to the project. 
Clients will need to either have this knowledge in-house or will have to invest in hiring a consultant or 
advisor to help them compose a proper beneficial protocol.  

This gives some points of view on the documents discussed in this chapter. Any real experience with these 
documents will need to be further investigated (see section 10.2). It, however, becomes apparent that the 
standards composed in the past couple of years within the United Kingdom do still needs some 
improvements regarding their readiness for practice.  
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7.4 PRELIMINARY CONCLUSION  

The exploration of the foreign practice focused on answering the following sub-question: What can we 
learn from other practices? This section summarizes the approach of the United Kingdom.  

The practice of the United Kingdom regarding BIM implementation is approached on in a top-down 
method. The government has mandated the use of BIM Level 2 from the 4th of April. The industry reacted 
on this mandate by developing and updating new and existing standards.  

The RIBA has updated their Plan of Work to incorporate not only BIM but also make the plan of work 
suitable for multiple procurement strategies, opt for a more sustainable approach to the building process 
and connect better with statutory town planning procedures. The Plan of Work 2013 can be seen as the 
description of the commonly used building phases in the United Kingdom.  

The BSI has developed a series of Publicly Available Standards (PAS), which describe BIM implementation 
in the entire life cycle of a project. The PAS 1192-2:2013 focusses on BIM implementation in the initiative, 
design and engineering, and execution phase of the project. It prescribes that in the initiative phase several 
documents – the EIR, the pre-contract and post-contract BEP, and Master Information Delivery Plan – need 
to be drafted to create the most optimum start for a BIM project. During the project, the Common Data 
Environment guards the information exchanged in the Project Information Model.  

The CIC has developed a BIM protocol, which is a contract addendum guiding the use of BIM in a 
contractual way. It include General Terms and Conditions and two appendices. The General Terms and 
Conditions include clauses on document priority, clients and contractors obligations, electronic 
information exchange, model use, liability in regard to BIM, and contract termination. The appendices are 
project specific and include a Model Production Delivery Table and the Information Requirements. The 
Model Production Delivery Table describes the phases, levels of detail used in the project, and defines all 
models that will be created during the project.  

These are three measures the British AEC industry has developed to make sure BIM implementation goes 
as planned. It needs to be analyzed whether these measures can help solve some of the barriers in the 
Dutch practice.   
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8. COMPARATIVE RESEARCH 
 

  

The following chapter focusses on combining the findings from the Dutch theory and practice, and the theory 
from the United Kingdom into a proposed solution. The solution is validated by means of a workshop with 
experts. The first section 8.1 compares the practice within the Netherlands with the British practice. First the 
common ways in both countries to phase the building process are compared, thereafter the solution on 
implementing BIM in the process are discussed. Once the practice of both countries is compared a solution for 
the barriers in the Dutch practice is given in section 8.2. This solution is validated and sharpened in section 
8.3.  

8.1 COMPARISON OF DUTCH PRACTICE AND BRITISH PRACTICE 

The comparison of the Dutch practice and the British practice is based on the theory described in Chapter 3, 
the practice and barriers found in Chapter 6, and the theory described in Chapter 7. This section starts with a  
comparison of the common methods of phasing the building process. Thereafter it compares the measures 
that are invented to incorporate BIM within the process.  

8.1.1 Phases in NL and UK  

The phases in the Netherlands are described in the DNR-STB and the NEN 2574. Within BAM Advies & 
Engineering the phasing has already been reviewed and a new phasing has been proposed. These three 
methods of phasing the building process are described in section 3.1.3 and Appendix B.1, B.2 and B.3. Within 
the United Kingdom the phase of the building process are described in the RIBA Plan of Work 2013. The PAS 
1192-2:2013 describes the same phasing as the RIBA Plan of Work 2013 but with slightly different names for 
the phases. Both these methods of phasing the building process are described in section 7.2.2 and 
7.2.3.Based on the description given of the methods of phasing the building process in both countries a 
comparison between these five methods is made. Figure 31 shows this comparison. The five methods are 
structured and compared to each other based on the generic phasing (section 3.1.1).  

The main difference is the number of phases within the Design & Engineering phase. In the United Kingdom 
there are only three design phases whilst the two standards from the Netherlands both have five. The 
phasing composed by BAM Advies & Engineering is already reduced to three phase, however, the splits do 
not completely align with the phases from the United Kingdom.  

The first two design phases in the Netherlands – Schematic Design and Pre/Preliminary Design – are merged 
into one phase called Concept Design in the British version. The other three design phases in the Netherlands 
– Definitive Design, Technical Design, and Execution Ready  Design – are merged into two phases called 
Developed Design and Technical Design in the British version. The split between these two phases is not 
exactly in the middle of the Dutch version of Technical design. The split Developed Design and the Technical 
Design has been moved by the RIBA during the update of their Plan of Work. This is done because the RIBA 
experienced that architects often invented a DO+ or DOheavy phase within their processes. The current split 
also aligns with the obligations related to permit applications.  

Furthermore, the British Technical Design continues in what in the Dutch version is perceived as part of the 
execution. The explanation of British Technical Design explicitly states that all design activities are to be 
completed within that phase. That includes the shop drawings by specialist sub-contractors which in the 
BAM Advies & Engineering method of phasing is currently perceived as part of the execution.  
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Figure 31 – Comparison of the Dutch and British methods of phasing a project 

The Dutch phasing, both the NEN2574 and the BAM Advies & Engineering methods, defines the work 
preparation as one of the phases. In the United Kingdom there is no mention of a work-preparation phase. 
All design activities are part of the Technical Design and other preparations are part of the Construction 
phase. In the description of the RIBA on the phases mentions that activities such as work sequencing should 
be started within the Concept Design phase. It seems work preparation activities are intertwined in all design 
phases. 

8.1.2 Building Information Modelling in NL and UK  

In the Netherlands there are no nationally developed standards and/or tools to help implement BIM yet. 
There are a lot of initiatives on implementing BIM. The Rijksvastgoedbedrijf has composed a BIM norm, 
which it sets as mandatory on the project they outsource. Numerous contractors have agreed upon a 
covenant (Cobouw, 2016), which summarizes their ideas about structuring and exchanging information.  

The AEC industry in the United Kingdom can be seen as more centrally steered. The government and large 
branch associations control and steer the practice. Ever since the British government announced its 
construction strategy back in 2011, the branch associations started to develop nationwide available guides 
and tools on implementing BIM. The Royal Institute of British Architects (RIBA) decide to update their plan of 
work, the Construction Industry Council (CIC) has developed a BIM protocol to attach to any construction 
contract, and the British Standard Institution (BSI) composed a series of Publicly Available Standards (PAS) on 
BIM implementation.  

The RIBA Plan of Work can be compared to the DNR-STB, as it defines the phases of the building process and 
defines the tasks necessary to complete each phase. Both are composed from a consultants perspective of 
the building process by  branch associations of architects. The RIBA has already updated its Plan of Work to 
be applicable to multiple procurement strategies, to work better with governmental authorization 
procedures, to incorporate sustainable development, and to optimize BIM implementation within the 
process. The Dutch branch organizations, BNA and NLingenieurs, have decide to stop updating the DNR-STB. 
The is, however, no better alternative to the old outdated DNR-STB.  

The toolbox that the RIBA has developed alongside their Plan of Work does not have its equivalent within the 
Netherlands. Companies within the Netherlands are responsible for their own tool development. In that way, 
all companies created their own ‘best-practice’ system, and standardization within the industry is hard to 
achieve. The tools within the toolbox of the RIBA are not obligated to be used, but do give a more 
standardized approach to capture all necessary information at the start of a project. The Design 
Responsibility Matrix and the Information Exchanges define the responsible party for each part of the design, 
and the level of  

Table 21 – Summary of comparison between NL and UK 
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The Netherlands The United Kingdom 
Bottom-up per company Top-down governmental  
DNR-STB  abandon  RIBA Plan of Work 2013  updated  
No central BIM standard  PAS 1192 
Rijksvastgoedbedrijf BIM Norm Employer’s Information Requirements 
BIM Plan of Action per party involved Integrated BEP per project 
No Standardized BIM addendum to contracts CIC BIM Protocol  
 

detail and scale for each part. By defining both the scale of the 2D output and the level of detail of a model, 
the Design Responsibility Matrix is universally applicable and creates a bridge from traditional to BIM project 
elaboration.  

In the Netherlands there is no centrally developed standard for BIM in the project process yet. Within the 
United Kingdom the British Standard Institute (BSI) has developed the PAS 1192 series, with for the delivery 
part of the building process the PAS1192-2:2013. The PAS 1192-2:2013 determines several documents that 
need to be composed before the projects design work is started. The Employer’s Information Requirements 
determine all requirements from the client regarding Information sharing. In the Netherlands the 
Rijksgebouwendienst has developed their RGB BIM norm, which is comparable to the content an EIR should 
contain. A critical note regarding the EIR is that it requires a lot of information to be known at the start of a 
project, which is not always possible. This information needs to be determined by the clients, which not 
always has the right knowledge to determine the best course of action.  

The other documents that need to be composed according to the PAS 1192-2 are the responsibility of the 
executing parties. The BIM Execution Plan needs to be prepared as part of a tender proposal and needs to be 
updated after the contract has been awarded. In the Netherlands, a BIM execution plan or a BIM plan of 
action is used by many project participants. It is however, always composed after the contract is awarded. A 
contractor will often have another BIM plan of action than the designing parties.  

The CIC BIM protocol does not have an equivalent in the Netherlands yet. The BIM agreements in the 
Netherlands are currently stipulated in a BIM Plan of Action or BIM Protocol which is not attached to a 
contract but can be seen as an internal document. The Model Production Delivery Table stipulates 
contractually not only which models will be produced by whom and when, but also what phases are used 
and what level of details are used within the project. There are different scales on Level of Detail, or Level of 
Development, within both countries. Stipulating what kind of level of detail is used within a project 
contractually would grant more clarity for all parties involved.   

Overall, the United Kingdom has more centrally drafted standards and protocols than we have within the 
Netherlands (see Table 21). The documents from the United Kingdom have not been proven to work in 
practice yet, and might need some adjustments to be considered to be practical. Despite this remark, we can 
use the ideas created within these documents to improve the practice within the Netherlands.  

8.2 PROPOSED PHASING FOR BUILDING PROCESS 

Based on the comparison of the phases and the BIM standards and tools in both the Netherlands and United 
Kingdom and based on the barriers identified in Chapter 6 a solution is presented in this section.  

8.2.1 Reaction on identified barriers  

In section 6.2 seven barriers with the current practice in the Netherlands have been identified. Per barrier 
the possible adoption of (parts of) standards or protocols from the United Kingdom to solve the barrier, is 
discussed.  

1. High number of contracts in integrated practice  
The first barrier identified in practice is the misuse of the integrated practice. Ideally the UAV-GC 2005 
general terms and conditions are used in a project were there is only one contract between the client and 
the contractor. In practice, however, often an consultant is contracted to create the first part of the design 
based on the DNR2011.  
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The focus of the exploration of the foreign practice in this research lies with BIM implementation and process 
phasing. Finding a solution for this barrier lies outside of the scope of this research.  

2. Insufficient and/or unclear BIM agreements  
The second barrier identified relates to the fact that BIM agreements are often not part of the contract yet. 
The agreements are part of a BIM plan of action, which is often composed by the designing party, and again 
by the contractor. There is no project-wide plan which includes the BIM agreements that are applicable to 
the entire project.  

The pre-contractual BIM Execution plan aims to lay down all BIM agreements before a contract is awarded. 
In this way an integrally valid BIM Plan can be established on the project. It is, however, hard to define an 
integral BIM Execution Plan when the parties are still bidding on becoming part of the project team.  

The CIC BIM protocol also defines the agreements regarding BIM and couples these to the contract. One of 
the clauses stipulates that the client applies the same BIM protocol to all its contracts with first tier suppliers. 
The lead designer and lead contractor are obliged to attach the protocol to any sub-contracts they close with 
any sub-contractor or advisor.  

The implementation of a project-wide BEP and a BIM protocol makes sure the same BIM agreements are 
valid throughout the entire project process.  

3. 2D output prevails over 3D output  
The third barrier has to do with BIM deliverables (models) are still inferior to 2D output. The drawings that 
are traditionally created in the building process take precedence over the models. A model does not have to 
be completely correct according to the contract. The execution team cannot enforce the faultlessness from 
the Design Team, they have to check the 2D output for the correct design.  

The CIC BIM protocol has a clause which deals with the precedence of BIM information over other 
information in the project. The clause states that any information extracted from a model is subordinated to 
the model itself. Implementing a protocol or contract addendum in the Netherlands which is comparable to 
the CIC BIM protocol, would help solve this barrier. When such an addendum is enforced, the Design Team 
cannot be indifferent to delivering an incomplete or incorrect BIM model. It would be advisable to create one 
standardized contract addendum, which is applicable to all kind of building contracts.  

4. Client’s guidance on BIM is insufficient  
The fourth barrier has to do with the incompetence and inexperience of clients regarding BIM 
implementation. The clients often do not know what BIM entails and how to steer on the best 
implementation.  

In the United Kingdom, the PAS 1192-2:2013 gives an extensive description on how clients should run a 
project with BIM. The Employers Information Requirements and Employer’s decision points give clear 
guidance on what a client should do. The EIR defines all BIM and information related subjects on which the 
client needs to set requirements on for the project. The downside is, however, that the client needs to have 
in-depth knowledge of all these subjects and BIM practice to determine what requirements to set for his 
project. This needs to be kept in mind if the EIR is implemented in the Netherlands. 

5. Subcontractors’ incompetence and inexperience  
The fifth barrier is related to the inexperience and incompetence subcontractors and specialist co-makers 
display in BIM implementation. Often, sub-contractor or co-makers state that they have sufficient BIM 
knowledge and experience to participate in a BIM project. During project, however, it is experienced that 
even though sub-contractors state they have enough knowledge, that is hardly ever the case in practice.  

The pre-contract BIM Execution Plan, as defined within the PAS 1192-2:2013, states that on large project 
with a huge supply chain the lead designer or lead contractor needs to include a Supply Chain Assessment 
within the BEP. For the supply chain assessment, three forms have been developed for BIM assessment, IT 
assessment and Resource assessment. When completed by all (potential) sub-contractors, the lead designer 
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or lead contractor knows the capabilities and shortcomings of each party in the supply chain. Making the 
supply chain assessment forms part of the Dutch practice, will help anticipate incompetence and 
inexperience of potential sub-contractors.  

6. Level of Detail in with BIM  
The sixth barrier is related to the difficulty of applying a scale on BIM deliverables. The Level of Details 
defined at the moment are focused on fitting with the previously known scales. BIM deliverables are more 
purpose than scale focused. BIM can be implemented in the current phases, however, clear and exact 
agreements on what is part of each deliverable need to made prior to the start of the process.  

In the British practice the Design Responsibility Matrix including the Information Exchanges is used to lay 
down the level of detail and the scale of each design deliverable. The CIC BIM protocol appendix 2 is used to 
define the level of details used in a particular project. The combination of these two elements will help on 
solving this barrier.  

7. Nonconformity with agreed phases  
The seventh barrier identified has to do with the nonconformity to the agreed phases in the process. In 
practice, the Design Team often delivers a DO+ design to the Execution Team. In Chapter 6, the reason for 
this deviation is explained to be two-sided. The Design Team is often responsible for the application of 
building permits and needs more information to do so, and the Design Team wants to exercise more 
influence on how the design develops in later project phases.  

In the practice of the United Kingdom a similar tendency occurred. Architects invent new handover points 
such as Developed Design + or Developed Design Heavy. The writers of the RIBA Plan of Work 2013 have 
adjusted the phases of the process such that the line between their new Developed Design and Technical 
Design corresponds with the Developed Design + in the old version. This makes applications for 
governmental authorization procedures easier, and creates a completely coordinated and integrated design 
which supports BIM implementation. This adaption would be helpful to solve the barrier of nonconformity 
we see in the Netherlands as well.  

8.2.2 Solution  

The previous section described how the practice of the United Kingdom can help solve the barriers we 
experience in the Dutch practice. This section summarizes parts that are usable into a proposed phasing of 
the building process.  

Figure 32 presents the proposed phasing and important elements that need to be included in the process. 
The remarkable changes are listed beneath. The number of the list below correspond with the numbers in 
Figure 32.  

I. Create an Employer’s Information Requirement makes that the client guides the BIM process, to 
make sure all parties work following the same procedures and agreements. It needs to be further 
analysed to what degree it can be expected from a client to properly shape an EIR (see section 10.2).  

II. An integral BIM Execution Plan at the earliest point in time as possible will help establish an integral 
approach to BIM implementation resulting in a more fluid and smooth process.   

III. A contract addendum such as the CIC BIM protocol can accomplish that the agreements for BIM are 
implemented project-wide and that the BIM deliverables take precedence over the 2D output.  

IV. The Design Responsibility Matrix including Information Exchanges in combination with the CIC BIM 
protocol appendix 1 is used to define the level of detail and scale of each design deliverable, both 
BIM and non-BIM related.  

V. Supply Chain Assessment as part of a pre-contract BIM Execution Plan make sure that the 
competences and experiences of potential sub-contractors are established.  

VI. The five design phases are merged into three phases. The previous phases Schematic Design and Pre 
Design are merged into a Concept Design. The other three design phases, Definitive Design, Technical 
Design, and Execution Ready Design are divided among two new design phases: Developed Design 
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and Engineering. In Dutch the three design phases will be named: Concept, Ontwerp, and 
Engineering.  

The adaptations number I up until V are based on the comparison with the United Kingdom. The sixth 
adaptation is also based on this comparison but needs some further explanation. The choice to decrease the 
amount of phases is due to the fact that the development of BIM does not necessarily needs five phases. 
These five phases are based on the information carrier in the traditional way of working, the drawing. The 
drawing needs a lot of steps in going from broad to detailed, a BIM model does not need these steps. 
However, there are other influences – capacity of the human mind, the statutory regulations, the level of 
client control – that require stop points in the process. The first stop-point is to create  a point where the 
client can check the progress. The second stop-point, between developed design and engineering, is to apply 
for the permits the statutory regulations require and at the same time give the client room to control the 
process. Both points are to create stop-points to keep the process in league with the capacity of the human 
mind. Table 22 shows the relation between the barriers established in section 6.2 and the adjustments 
described in this chapter.  

 

 

Figure 32 – Solution with six proposed adjustments  

Table 22 – Adjustments compared to barriers  

 Adjustment  Included because 
1 Create an Employer’s Information Requirement (EIR)   Barrier 4 and Barrier 2 
2 Integral BIM execution plan  Barrier 2  
3 Contract addendum, such as CIC BIM protocol  Barrier 2 and Barrier 3 
4 Design responsibility matrix including Information Exchanges   Barrier 6 
5 Supply Chain Assessment as part of pre-contract BIM Execution Plan  Barrier 5 
6 Three design and engineering phases instead of two  Barrier 7  
7 Mobilization phase   External validation, Barrier 2 
8 Client exchanges  External validation 
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8.3 EXTERNAL VALIDATION OF SOLUTION  

To enhance the rigor of the research the proposed phasing (Section 8.2) is validated by means of a workshop 
with experts. An extensive description of the external validation can be found in Appendix E.2. The 
conclusions from the workshop regarding the main points of the proposed solution are summarized below.  

I. Create an Employer’s Information Requirement (EIR) as part of the project specifications. The experts 
acknowledge that for a coherent BIM implementation, some control of the client is needed. As this is 
the one consistent party throughout the entire process. The Employer’s Information Requirements 
seem to serve this purpose.  On the downside that it might be hard for clients to establish a proper 
EIR due to lack of or sufficient knowledge of BIM, the clients state that this would only be a barrier 
when it is the first time a client starts a BIM project. Once a first EIR is drafted, this can be 
standardized and used for all projects of that client. A comparison is made with the RVB BIM norm. 
The content of the RVB BIM norm strongly resembles what the PAS states should be in an EIR. The 
Rijksvastgoedbedrijf has composed this Norm to apply on all their projects.  

II. Integral BIM execution plan. The experts recognize that often the design parties and contractor have 
their own BEP. The client’s consultants have their BEP and the contractor develops its own once he is 
involved. These BEP’s are probably similar but not completely the same. An integral BEP could 
improve the process regarding BIM implementation, just like the EIR.  

III. Contract addendum, such as CIC BIM protocol. The reason to incorporate a BIM protocol into the 
solution is partly based on the result from practice that a BIM protocol addendum to the contract did 
not exist within the Netherlands yet. The experts state that in current project there often is a 
contract addendum that states all BIM agreements. They, however, stipulate that it is re-written 
each time, and thus occurs in various forms. A standardized version would be an improvement 
according to the expert, as it will make clear what is added to the contract each time.  
The provision in the CIC BIM protocol that states that a model takes precedence over all information 
extracted from that model, does not know its equivalent in the Netherlands yet. The experts were 
enthusiastic on this clause as it will help move BIM implementation along. They rather see 3D output 
than 2D output from projects. Although they do acknowledge that this might be something for the 
future, the addition of such a clause might be a step in the right direction.  

IV. Design responsibility matrix including Information Exchanges. One of the experts states that the 
responsibilities for parts of the design are often agreed upon after a contract is closed. The same 
goes for the level of information exchanges, the level of detail of the deliverables is determined after 
contract closure. It would, however, be more clear to define this before the contracts are closed. 
Otherwise you will have to adjust the process to the new agreements.  
Furthermore, the Design Responsibility Matrix will help in defining what exactly needs to be done per 
phase and by whom.  

V. Supply Chain Assessment as part of pre-contract BIM Execution Plan. The first thing the experts state 
regarding a supply chain assessment form is that parties will not be completely honest when filling in 
the form. They will pretend to be better at BIM than they are in reality. Furthermore, the experts 
state that within BAM Advies & Engineering they are working towards partnerships with specific sub-
contractors and co-makers. With whom they can develop a long-term relationship and develop the 
best process regarding BIM cooperation. Another experts states that he thinks it will be a benefit, 
since they have to establish with whom to partner, and sometimes other sub-contractors are 
necessary which can be tested based on the form. All in all, it is nice to know were a party stands 
regarding their BIM implementation, such that as a contractor you know where to adjust and 
redirect a sub-contractor.  

VI. The five design phases are merged into three phases. The experts agree that this seems a good 
improvement. They state that this division of design phases relates to the Total Engineering concept 
previously developed at BAM Advies & Engineering (see section 3.1.3). The difference lies in the 
exact point where the split between the developed design and engineering. The experts agree that 
within the Dutch practice it is common that a DO+ instead of DO is delivered.  
The idea to enlarge the DO such that the shift aligns with what in practice is experienced as DO+ and 
what is suitable to apply for a building permit, is perceived as feasible by the experts.  
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The experts state that when the amount of phases is decreased it is even more important to lay 
down the exact deliverables of each phase. In the United Kingdom, they are accustomed to make 
more detailed agreements on the content of each phase. One of the experts states that they 
experienced this cultural difference when working on a project with BAM Construct UK.  
Aside from the deliverables per phase, it is also important to establish when to verify the design with 
the client. The experts state that this should be included in the proposed phasing.  
A last remark regarding the phasing, is that the knowledge from the operation phases of previous 
project should be incorporated in the process as well.  

Aside from the comments on the main points of the solution, there were two concepts on which the experts 
advised to include them in the solution.  

I. Mobilization phase. One of the experts states that the mobilization phase included in the 
management process of the PAS1192-2:2013 is a good addition. Time is needed to set up the process 
and to test all agreements. This mobilization phase is also necessary after a handover between two 
leading parties (e.g. the lead designer to the lead executor). A mobilization phase can then be used 
to validate and check all deliverables from previous parties.  

II. Client exchanges. Exchanging information with the client is important throughout the process. Your
solution at the moment does not show when this will happen, this should be incorporated. 

8.4 ADJUSTMENTS TO THE SOLUTION 

Based on the external validation, some adjustments to the solution are made. This section lists all changes 
and explains the adjustments if there are any. The solution is depicted in Figure 33. 

1 Obligation to create an Employer’s Information Requirement (EIR) as part of the project 
specifications. 

2 Integral BIM execution plan. 
3 Contract addendum, such as CIC BIM protocol. This needs standardization instead of implementation 

as the results of external validation state that such addendum are used but in different shapes. The 
clause determining the priority of 3D models over 2D information needs to be a part of this standard 
contract addendum.  

4 Design responsibility matrix including Information Exchanges. 
5 Supply Chain Assessment as part of pre-contract BIM Execution Plan. Even though the validation 

stated that BAM Advies & Engineering works towards partnerships rather than different partners in 
each process, this element is kept in the solution. The reason is that these partnerships are not yet 
established, and even when there are partnerships from a competitive perspective it is still helpful to 
have a tool to assess the state of practice in potential project partners.  

6 The five design phases are merged into three phases. Is seen as a relevant and applicable change, 
however, it is stipulated that when the amount of phase decrease it needs to be clearer what is 
expected in each phase.  

The results of the external validation ensured that two additional changes are added to the solution. 

7 Mobilization phase. Time to set-up the process, to validate the agreements, to test the software and 
ICT infrastructure, and to train the participants, is necessary to ensure the process will go as 
smoothly as possible. A Mobilization phase is also necessary when the project is handed over to the 
construction lead, if this party was not part of the first mobilization to begin with.  

8 Client exchanges. The change in design phases makes it more important to define where the 
communication with the client takes place. This needs to be included in the solution. 
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Figure 33 – Finalized  solution with eight proposed adjustments 
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9. CONCLUSION

The objective of this research was to create a proposed phasing of the building process of the AEC industry in 
the Netherlands, which incorporates the recent developments. In order to answer this question, first the need 
for a change had to be established and second viable solutions for the existing barriers had to be found. This 
chapter answers these two needs and the main question of this research. Furthermore, this chapter also 
discusses the limitations posed on this research, both resulted from the scope and the research method (see 
section 9.2.)  

9.1 ANSWERING MAIN RESEARCH QUESTION 

The main research question in this research is: 

How can the phasing of the building process, in the Architecture, Engineering and Construction industry in the 
Netherlands, be adjusted to accommodate the current developments? 

In order to know how the phasing of the building process can be adjusted to incorporate the recent 
developments, first the need for a change and a potential solution need to be found. The process as is 
commonly used in the industry is affected by several influences. First of all, the capacity of the human mind 
and information carrier determine the need for phases. Furthermore, the level of client control  and the 
statutory regulations, among others, require certain stop-points in the process. In literature, two 
developments in the AEC industry are apparent – the shift in procurement strategies, and the advancement 
of BIM. These developments change the influences on the building process. BIM changes the information 
carrier and thus the need for phases. The shift in procurement strategies decreases the level of client control 
and thus diminishes the need for phases. The other influences are not changed by the developments, and 
thus a need for phases in the process remains.  

In practice, deviations from the current phasing are experienced. The most profound deviation relates to the 
fact that the design team often delivers to the contractor more than agreed on. A Definitive Design becomes 
a DO+. This deviation is not due to the two developments, but due to the statutory regulations. For the 
application for a building permit, often done by the designing parties, is simply more information necessary 
than the output of a definitive design. Even though, the two developments do not influence the current 
process, there are still a lot of barriers visible in the projects were both developments are implemented. The 
barriers found are:  

1. High number of contracts in integrated practice
2. Insufficient and/or unclear BIM agreements
3. 2D output prevails over 3D output
4. Client guidance on BIM is insufficient
5. Subcontractors’ incompetence and inexperience
6. Level of detail with BIM
7. Nonconformity with agreed phases

One of these barriers relates to the contractual developments, solving this barrier lies outside of the scope of 
this research. Five of these barriers relate to the implementation of BIM and the last barrier relates to the 
deviations in the current process. These barriers make it apparent that an update of the process is indeed 
needed to benefit more from the developments in practice.  



87 

Table 23 – Proposed adjustments 

Adjustment Included because 
1 Create an Employer’s Information Requirement (EIR)  Barrier 4 and Barrier 2 
2 Integral BIM execution plan Barrier 2 
3 Contract addendum, such as CIC BIM protocol Barrier 2 and Barrier 3 
4 Design responsibility matrix including Information Exchanges  Barrier 6 
5 Supply Chain Assessment as part of pre-contract BIM Execution Plan Barrier 5 
6 The five design phases are merged into three phases. Barrier 7 
7 Mobilization phase  External validation, Barrier 2 
8 Client exchanges External validation 

The approach to implementing BIM in the United Kingdom contrasts with the approach in the Netherlands. 
In the Netherlands there is a bottom-up approach and all companies and institutions are aiming to find the 
best standard on their own, whilst the United Kingdom uses a top-down approach by  setting a mandate on 
BIM implementation. All institutions answer with a solution to that mandate and the companies merely 
adapt these standards. The top-down approach has ensured that a lot of nationwide standards have already 
been developed. This completely different approach and the wide availability of standards in the United 
Kingdom make it a good practice to study for potential solutions.  

Based on the seven barriers defined and the foreign practice studied eight process adaptions are proposed, 
these can be found in Table 23 and Figure 33 (page 85). The table also shows the reason why this adaption is 
included, in other words, which barrier that particular adaption solves.  

There are several other conclusions which can be drawn from this research. 

• The process and phases of the process are shaped in the course of time, and are subject to different
influences. The capacity of the human mind, the information carrier, the level of client control, the
statutory regulations, the design responsibility, and the procurement of subcontractors are the
influences defined in this research.

• A phase is defined by its output, the information carrier used to communicate the output and the
scale at which the output is produced. Using phases guides the process from initiative towards
conclusion.

• The developments have an influence on the process. BIM changes the information carrier in the
process – from drawing to digital model – and integrated delivery changes the level of client control.

• Both developments diminish the need for phases in the process. The other influences, however, do
require stop points and thus phases.

• In practice, the process agreed upon at the start is hardly ever followed to perfection. There will
always be deviations from the process.

• In practice, miscommunication about what is precisely agreed upon is common. This is due to the
many different names of phases and types of phasing that exist in the Dutch practice.

• To get the best results when implementing BIM, the implantation needs to be steered from the start.
It is all about clear and sufficient agreements that all parties keep.

All these points listed above are taken into account when the eight adaptions were composed. Especially the 
sixth adaption – the five design phases are merged into three phases – are based on these conclusions. The 
choice for three phases instead of five is closely related to the influences on the process. The developments 
have changed these influences such that there is a diminishing need for phases. The unchanged influences, 
however, still need certain stop points in the process. That is why it is chosen to have three design phases.  

Concluding, to answer the main question of this research, this research proposes the eight adjustments to 
update the process such that it incorporates the current developments.  
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9.2 DISCUSSION ON LIMITATIONS 

The research is executed within a broader context. Due to issues of time and practicality, the research has 
been constrained in scope and method. This containment results in several limitations of the research. The 
limitations are divided in the limitations on the scope and on the research method, which are both described 
below.  

Limitations of scope 

The scope of this research is confined to the design phases of the building process. Furthermore, the amount 
of case studies and participants can limit the results of the research. All limitations related to the scope are 
listed below.  

• Design and Engineering phases are focus of research. The focus on the design and engineering
phases of the building process limits the research because the current trends to view a project in its
entire project lifecycle are not incorporated within this research.

• Two projects are analyzed. The case study is based on two cases. This is a limitation to the
generalizability of the results. The results from two cases do not do not guarantee that a third or
fourth case grant the same results. The research was initially designed to have a third case as a
validation of the results from the first two initial cases. Due to time constraints, however, this third
case was changed into an external validation workshop.

• Past projects are analyzed. The two projects that were analyzed were completed some time ago. The
Sozawe Groningen project in 2013.  And the Stadhuiskwartier Deventer project in 2015. The
developments move fast, especially the adoption of BIM changes quickly. The practice the
participants described can for that reason already be outdated. This means that the results might
show barriers that are outdated as well. These barriers might already have been solved in the
meantime. Furthermore, the developments described by the participants in the projects are
probably outdated as well. The practice has evolved since these two projects have been executed,
and the results on the developments are outdated.

• Only E&B(M) projects reviewed. The projects chosen are both Engineer, Build and Maintain projects.
This choice was made to make sure the cases would be comparable. However, the use of a UAV-GC
contract in these projects is preceded by a DNR contract with an advisor. This does not give the most
clear picture on how a UAV-GC is used in practice.

• Only E&B(M) projects reviewed. The choice to only analyze Engineer, Build, and Maintain projects is a
limitation because it only looks at a certain type of projects. The Design & Build projects might grand
completely different results on the practice in the Netherlands.

• Participants mainly from contractor side. In both projects there were six to seven participants who
were interviewed. Only one of these per project represented the clients advisors side of the project.
The actual client or client’s project manager were, in both cases, not included in the research. The
limited of representation of the clients side of the project makes that the results are slightly biased
with the point of view of the contractor and contractor’s advisors.

• Projects chosen from one company in AEC industry. The projects that were chosen to be analyzed in
the case study, are both projects from the portfolio of BAM Advies and Engineering, and are both
executed by a BAM regional office. This means the results are biased with the practice of the Royal
BAM group. Other parties within the Dutch Architectural, Engineering and Construction industry
might have different methods to carry out a project.

• Only one foreign practice is studied. The choice to review the British practice has been based on the
argument that the British top-down approach is completely different from the Dutch bottom-up
approach. It is, however, due to the time constraints of this research that only one other country is
reviewed. Other countries might have other approach which are even more suitable to improve the
Dutch practice.
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Limitations of research method 

The research method used is a combination of literature study, case studies and more document study. The 
chosen method affects the validity and reliability of the research. It is, therefore, important to recognize the 
limitations  posed by the particular research method chosen.  

• Based on project records. The conclusions drawn from Dutch practice are based on the memories of
the participants about the project. Memories are a subjective source of information. This affects the
accuracy of the information.

• Qualitative research is hard to generalize. The method chosen, case studies, is a qualitative research
method. Qualitative research is generally of a more subjective nature than quantitative research.
Furthermore, qualitative research often takes longer and is dependent on the interpretation of the
researcher. The choice to use a qualitative research method, therefore, limits the generalizability of
the results.

• Based on document study not proven practice. The practice of the United Kingdom is analyzed based
on a document study. The standards, guides and tools that were found have been composed in the
past couple of years. There is, however, no clear review on whether these standards, guides, and
tools work well within practice. The mandate to use BIM Level 2 only came in effect five months ago,
which is a short time to prove the standards, guides and tools are best practice. It needs to be kept in
mind that even though the standards, guides and tools developed within the United Kingdom are not
best practice for them, they still could be a ‘best practice’ within the AEC industry of the
Netherlands. This is due to cultural differences.

• One sided external validation. The experts chosen to participate in the external validation are all
from the same company, BAM Advies & Engineering. They are unrelated to the cases studied and
occupy various activities within the building process. They are, however, all from the contractors
side, and in that regard they view the process from the same perspective. The lack of a client’s
perspective in the validation may limit the value of the external validation.
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10. RECOMMENDATIONS

Part of the objective of this research is to create recommendations on an adjustment of the phasing of the 
building process such that process supports the developments in the AEC industry. Even though, it is found 
that the developments do not have a large influence on the phases of the process, there are improvements to 
be made. Furthermore, the practice that was studies grants recommendations for the improvement of the 
UAV-GC 2005 standard contract, and for the company which projects are studied. Aside from the 
recommendations resulting from the results of this research, this research also raises new questions. The 
second part of this chapter is devoted to these new questions which results in recommendations on further 
research.  

10.1 RECOMMENDATION FOR IMPLEMENTATION AND USE 

In order to implement the solution in practice some recommendations are made regarding the 
implementation and use of the solution. Furthermore, the integrated practice is currently not helped by the 
solution of this research, therefore some recommendation are made on the improvement of the UAV-GC 
2005. Besides, the research was conducted at the company BAM Advies & Engineering, so their practice was 
studied up close. Recommendations on their practice related to my research are made in this section as well.  

10.1.1 General 

The implementation of the proposed solution and other general recommendation regarding the findings of 
this research are listed in this section.  

• Standardization of phases in Dutch building industry. One of the barriers established from
investigating the practice based on the cases, is that a confusion, misconception or
miscommunication about the phases used in project process is created quickly. The different
standards and tendency to not define the content of the phases unambiguously lead to these
confusions. It would be recommended to create one clear phasing for the entire industry. The
proposed solution can be the first step towards such an explicit standard phasing. The proposed
solution, however, still needs to be accompanied with a clear definition per phase on the exact
deliverables.

• Integrally developed BIM agreements on entire project. One of the main points of the proposed
solution is the integral BIM Execution Plan. From the theory and practice, it became apparent that
the implementation of BIM is hard or even  impossible when the agreements on BIM are
unclear. Creating integral agreements which are applicable to the entire project will help advance
BIM implementation. Even though, for various reasons it could be possible that the adoption of the
entire proposed solution is not viable, this is one of the two points that certainly need to go through.

• Standardization of contract addendum regarding BIM. The other point of the solution which needs
certain execution is the contract addendum. Currently, this is applied in contracts throughout the
Netherlands, however, a standardized version is lacking. It is recommended that a standardized
version is created, by for instance the institute for Building law, such that all project can benefit from
a standardized BIM agreement.

• Pilot on project phasing. The solution proposes a different way of phasing the project. It is
recommended that this solution is implemented and closely monitored in a couple of pilot project,
such that it can be assessed if the solution does grant benefits.

• Level of detail. The level of detail, or scaling, in the traditional phases is closely related to the
capacities and limitations of the drawing as information carrier. BIM changes the information carrier,
and thus the limitations. A model is not bound to a scale like a drawing. The capacity of the human
mind, however, still needs steps, and thus a scaling, in developing a design. It is recommended to
develop a scaling for BIM that suits the proposed phasing. This scaling should be standardized in the
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entire industry. Up until that standardized scaling is reached, it is important that for each project the 
scaling is agreed upon at the start and that for each deliverable the scale is defined at the start of the 
project.  

• Method to define phases. One of the earlier recommendations states that the phases of the Dutch
building industry need to be standardized. To make sure that the definition is unambiguously it is 
recommended that all phases are defined based on their output. It is important to define all 
deliverables per discipline or party involved and state for all deliverables the information carrier 
proposed, the level of detail and the level of quality.  

10.1.2 For UAV-GC policy-makers 

The exploration of the foreign practice did not result in a proposed change to better incorporate the 
integrated procurement strategy in the building process. The comparison of the UAV-GC 2005 in theory and 
in practice, however, did give rise to some recommendation on a change in the General Terms and 
Conditions.  

• Difference in UAV-GC and DNR-STB phasing. Phases in UAV-GC are not defined but do have a similar
but slightly different name than phases of the DNR-STB. It is recommended to drop the phase names
in UAV-GC if they are not defined or to define the phases. If the latter option is chosen, it is
recommended to align the phases with other defining documents in the industry.

• Limited design freedom for contractors in practice. The contractor should have freedom in optimizing
and changing the design. However, the contractual documents they receive from the client (and the
Design Team) are binding. These contractual documents often include both the tender specification
(vraagspecificatie) and the design up until a certain point. The design drawings and the specification
both define what the contractor needs to deliver. They overlap but can also contradict each other.
Furthermore, the design can be too detailed for the information level that was agreed upon in the
initial contract but the contractor still needs to keep to that contract document. It would be
recommended to include in the UAV-GC that an Architect or Design Team is not completely free to
deliver everything they want for the design that is part of the contractual agreement of the
contractor. The design freedom of the contractor needs to be guarded.

10.1.3 For BAM Advies & Engineering 

The recommendation for BAM Advies & Engineering are listed in this section. Aside from the adoption of the 
proposed solution these points are advised to implement.  

• Influence on the client’s decision. A large part of the implementation of the proposed solution
depends on the client starting the process in the right way and demanding the right documents from
the tender applicants. Even though, BAM Advies & Engineering is often not involved when a client
makes this kind of decisions, it is recommended that, from the moment they are involved, were
possible the client is steered to adopt the proposed solution. Mostly regarding the way BIM
implementation is described in the solution.

• Test project on Supply Chain Assessment. The supply chain assessment is one of the proposed
changes of the solution that can be implemented within BAM Advies & Engineering. As a the BIM
consultant to the regional offices, BAM Advies & Engineering can help the project teams deciding on
which co-maker or sub-contractor to do business with. In order to develop a solid supply chain
assessment, assessment forms need to be developed. These forms then need to be tested and their
benefits monitored in practice on a pilot project.

• Compare and improve the BIM Plan of Action. The BIM agreements made in project handled by BAM
Advies & Engineering are made based on the standard format for the BIM Plan of Action, and the
BIM Modelling Agreements of BAM. It is recommended that the content of these documents is
compared to the (post-contract) BIM Execution Plan  as specified by the PAS 1192-2. In case of any
discrepancies, a choice needs to be made to either adapt or neglect that particular discrepancy.

• Keep track of the developments in UK. The standards developed in the United Kingdom are recently
put to practice and will most certainly be adjusted according to their practicality. It is recommended
that BAM Advies & Engineering keeps track of the developments in the United Kingdom, and adjust
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their practice according to the changes made over there.  Furthermore, the RIBA has stated in their 
toolbox that they are still developing a system of handling level of detail regarding BIM in 
combination with model purposes. The UK practice needs to be monitored for this reason as well. 

• The work preparation as part of the design phases. Currently, the work preparation, in the form of
site preparation, is often done at the Regional Offices whilst the elaboration of the design, up to
shop drawings, is done at BAM Advies & Engineering.  It would be recommended to incorporate the
site preparation in the design phases, instead of doing it after the design is completed.

10.2 FOR FURTHER RESEARCH 

The current research states the barriers regarding the difference in theory and practice on the developments 
in the AEC industry in the Netherlands, compares these barriers to the possible solutions retrieved from a 
review on the British practice, and recommends on changes to solve some of these barriers. The comparison 
between the Dutch and British practice and adoption of the practice from the United Kingdom in the 
Netherlands, helps the adoption of BIM to become more integral and unambiguous. A standardized method 
of BIM adoption makes collaboration more easy. In that way, this research contributes to the advancement 
of BIM adoption. The scope and time restrictions of this research, however, ensure that not all aspects 
related to the phasing of the building lifecycle are studied. Furthermore, the results from the research have 
raised new questions regarding further and/or in-depth research. The recommended concepts and questions 
for further research are listed below. This list is not exhaustive.  

• BIM level of details. The level of detail of the output was traditionally dictated by the scale of the
output (e.g. 1:100, 1:50 1:5). BIM changes this approach. Currently, the level of detail of the output
with BIM is still focused on becoming more detailed per phase. However, the RIBA (2013b) states in
their toolbox, that the output regarding BIM should be more purpose focused. A model which is used
to inform the client needs another level of detail than one that is handed over to a specialist sub-
contractor. The different purpose of a BIM model need to be defined and the different purposes
present in each phase need to be established. Once this is researched a standardized format of level
of detail per phase can be established for each building project.

• System Engineering and the building process. One of the developments that is closely related to
integrated practice and BIM is Systems Engineering. This development is outside of the scope of this
research. A new research, however, should focus on the link between project phasing and Systems
Engineering.

• Detailed description of deliverables per phase. The proposed phasing that is the solution of this
research is described on a general level. One of the findings in the external validation, however, was
the emphasis the experts placed an exact definition of deliverables per phase. It goes beyond the
scope of this research to fill that in exactly. Multiple new researched, however, can focus on a phase
and the exact deliverables with the quantity and quality asked by the parties involved.

• Dutch practice in other integrated practices. One of the limitations stated that only projects with an
Engineer, Build, and Maintain procurement strategy are studied in the case study. There are multiple
other integrated delivery methods, as described in section 3.2.1.2. The delivery methods might result
in different practices regarding phases and developments. A follow-up study can focus on other
delivery methods in the Dutch practice and see if the solution of this research is also applicable with
other delivery methods.

• Effect on competitive position when changing the method of handling the building process. One of
the experts that participated in the external validation workshop stated that the competitive position
of the company should be kept in mind when changing the work practices. A follow-up study can
investigate the effect of such a radical change on the competitive position in the context of the AEC
industry. This study could aim to give recommendation on how to implement the changes such that
the competitive position stays intact.

• A clients capability to properly formulate an Employer’s Information Requirements. The obligation for
clients to define an EIR as part of the project specifications implies that the client needs to have the
appropriate knowledge to compose such a document. It might seem strange that a client, which
often is a laymen, determines the way important agreements surrounding information management
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are shaped. It needs to be further investigated if it can be requested from the client that he 
composes an EIR.  

• Foreign practice exploration. For this research the scope has been confined to a review of the
practice in the United Kingdom. However, there are more countries that are advanced in BIM
adoption. These countries might even have better fitting solution for the Dutch practice than the
United Kingdom. A further research needs to be undertaken to find these solutions.
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APPENDIX A – INTRODUCTION AND 
METHODOLOGY 

This appendix includes all extra information on the introduction and methodology of this research. 

A.1 ORGANOGRAM OF THE ROYAL BAM GROUP 

Figure 34 – Organogram of the Royal BAM Group 
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APPENDIX B – THEORETICAL 
FRAMEWORK  

This appendix contains all extra information on the theoretical framework of Chapter 3, necessary for the .  

B.1 DNR-STB PHASING  

The DNR-STB consists of ten phases. In order to compare these phases to other types of phasing in both 
the Netherlands and the United Kingdom, a description on each of these phases is necessary. This 
appendix explains each phase based on a description, the most important activities, and the aim or goal of 
that particular phase.  

The first phase – 01 initiative/feasibility – starts with a client or developer with a specific need. Based on 
this need the feasibility for a project can be investigated. The most important activities in this phase 
include defining the need(s) of the client, defining the ambitions of the client, chose a location, examine 
the preferred building and location type, and examine the urban planning, economic, and juridical 
feasibility of the project (BNA & NLingenieurs, 2014). The aim of this phase is to decide whether or not to 
execute the project.  

The second phase – 02 Project definition – aims to change the need of the client into a program of 
requirement. The main activities include an analysis of the end-users and their processes and activities, 
and the compilation of all needs, requirements, expectations and conditions into a program of 
requirement (BNA & NLingenieurs, 2014). The end result of this phase is all information that is necessary to 
start the design and engineering process.  

The third phase – 03 Schematic Design – is the first design phase. This phase is only necessary for large 
scale complex projects or projects with a strong urban component. The aim of this phase is to develop an 
overall representation of the project. This representation should show the solutions on an urban scale, and 
the outline of the form and a first distribution of functions (BNA & NLingenieurs, 2014). The main activities 
of this phase include the creation of an urban plan and a preliminary exploration of constructive and 
installation technical principles for the design.  

The fourth phase – 04 Pre Design – focusses on the functional layout and architectural appearance. The 
aim of this phase is to create an overall representation of the building, including functional and special 
structure, architectural appearance and the integration of constructive and installation technical aspects 
(BNA & NLingenieurs, 2014). The name of this phase in previous legal arrangements used to be preliminary 
design, however, it was changed into Pre Design because preliminary suggests a sense of non-
commitment.  

The fifth phase – 05 Definitive design – aims to create a design in which all design decisions and design 
principles are laid down. The result is a detailed presentation of the entire building, such that the 
architectural appearance, the structural design, the type and capacity of the installations are clear (BNA & 
NLingenieurs, 2014). The main activities focus on creating a final urban plan, a definite spatial layout, fixing 
the architectural appearance, defining materials which are iconic in the design, integrated the part designs 
of architecture, construction, and technical installations.  

The sixth phase – 06 Technical Design  – focusses on the detailing and specifying the building in a technical 
way, such that based on this design a definite pricing  can be executed. The activities in this phase focus on 
developing technical drawings, detailing and specifying the construction design, make detailed installation 
technical calculations, create installation technical drawings, integrated the part designs (BNA & 
NLingenieurs, 2014). In previous legal arrangements, this part of the process was called ‘besteksplan’ or 
‘bouwvoorbereiding’. In the traditional projects, a client could contract a contractor based on a 
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‘bestekplan’. This name is linked to the traditional building process in which the contractor is only 
responsible for the execution and the consultants for the design part of the process. For this reason, the 
name ‘bestekplan’ has been changed into a more neutral Technical Design. ‘Bouwvoorbereiding’ has also 
not been chosen to be the name of this phase in the DNR-STB, because, in the previous legal 
arrangements, this phase included also the work drawings that are now part of the Execution Ready Design 
phase.  

The seventh phase – 07 Pricing and Contracting – aims to select and contract a contractor for the execution 
of the project. It is dependent on the contract type if the project is just execution or includes (part of) the 
design, financing, maintenance and/or exploitation of the building. In a traditional building process, this 
phase takes place after the Technical Design. However in combination with an integrated contract it can 
also take place earlier on in the process. It is recommended to let one party develop the entire design 
(from Schematic up until Technical Design), such that no inconsistency can exist in the design.   

The eight phase – 08 Execution Ready Design  – was previously part of the ‘bouwvoorbereiding’. This phase 
includes the development of the design such that based on these drawings the production of building and 
installation components can take place, as well as the actual execution and assemblage at the building site 
(BNA & NLingenieurs, 2014).  The main activities are composing working drawings for architectural, 
construction and installation technical components, and their interrelations. In this phase suppliers and 
sub-contractors develop the execution plans for their part of the design. As a contractor, it is important to 
check these op consistency with the design.  

The ninth phase – 09 Execution management – in the DNR-STB describes the tasks in the execution phase 
that can be done by an advisor of the client. The aim is to supervise and monitor the execution of the 
works for the client. The activities that are relevant in this phase are to check if the work progresses 
according to the contractual agreements, to support the monitoring of all disciplines throughout the 
execution, and to check if the work that is delivered complies with the design.  

The tenth phase - 10 Use and Exploitation – includes the support of a client or users in the use and 
exploitation of their building. This includes maintenance and exploitation. The activities focus on creating 
maintenance and management plans for the building, and the execution of maintenance.  

B.2 NEN 2574 PHASING  

The NEN 2574 consists of eleven phases. In order to compare these phases to other types of phasing in 
both the Netherlands and the United Kingdom, a description on each of these phases is necessary. This 
appendix explains each phase based on a description, the most important activities, and the aim or goal of 
that particular phase.  

The first phase – Initiative – focusses on establishing if there is a need for housing. Within this phase the 
main goal is to become aware and lay down any housing needs, without focusing on a solution. It also 
includes studies to other solutions that construction or renovation (NEN, 1993). The phase ends with the 
decision to start a feasibility study.  

The second phase – Feasibility study – aims to analyze all possible solutions for the project (NEN, 1993). An 
analysis of all functional, technical, financial and special aspects will result in the conclusion if the project 
can be realized or not.  

The third phase – Project definition – is the phase in which the starting points of the project are defined. 
The formulation of all project principles and objectives includes functional requirements, technical 
requirements, financial requirements and special requirements. It also includes objectives on the building 
process such as organization, time and costs (NEN, 1993).  This phase results in an overall overview of all 
requirements the projects needs to comply to.  

The fourth phase – Schematic design – is the first phase in the actual design part of the process. This phase 
is used to lay down the outline of the project (NEN, 1993). It includes creating a basic functional program, 
basic technical layout, a first sketch of the design, and a set up for the financial program.  
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The fifth phase – Preliminary Design – focusses on defining alternatives within the outline established in 
the previous phase. This phase includes the development of information on the functional program, the 
technical program, the preliminary financial plan and the preliminary design drawings (NEN, 1993). The 
drawings include situation, main layout, structural and constructive  layout, and architectural appearance.  

The sixth phase – Definitive design– aims to develop a detailed elaboration of one of the alternatives that 
were established in the fifth phase. This phase usually exists of two parts, part a and part b. Part a is 
developing the design according to the requirements of the client, this includes a definition of all the 
spaces, a technical description of the design (including construction, installation technique, and building 
physics), and final design drawings (NEN, 1993). Part b consists of adjustments to the design based on laws 
and governmental regulations.  

In the seventh phase – Construction Documents (Bestek) – the design is elaborated for the purpose of 
applying for a building permit, and for the purpose of contracting and pricing of the design (NEN, 1993). 
The activities in this phase include the application for a building permit, the creation of an detailed 
elaboration of each room in the design, creation of Construction Drawings and the creation of the 
Construction Documents (including administrative provisions, technical provisions, and job description.  

The eighth phase – Pricing – focusses on a final pricing of the entire design (NEN, 1993). This phase also 
includes the preparations for the procurement of the project.  

In the ninth phase – Work Preparation – the design is further elaborated for the purpose of execution. 
Within this phase the way parts of the design will be executed is determined (NEN, 1993). Activities in this 
phase include the creation of work drawings.  

The tenth phase – Execution – comprises of the actual realization of the project (NEN, 1993). During the 
realization the design needs to be checked at several points: any adjustments to the elaboration of each 
room, register the progress of the work, and register any deviations from the financial plan.  

The eleventh phase – Handover – includes checking the completed project on any deviations from the 
initial plan (NEN, 1993). This needs to be done to see if the work is completed, and to know the status of 
each part of the building for maintenance purposes.  

B.3 BAM ADVIES & ENGINEERING PHASING – TOTAL ENGINEERING  

The BAM Advies & Engineering phasing called Total Engineering consists of three phases in the design part 
of the process. In order to compare these phases to other types of phasing in both the Netherlands and the 
United Kingdom, a description on each of these phases is necessary. This appendix explains each phase 
based on a description, the most important activities, and the aim or goal of that particular phase.  

The VORM phase is focused on appearance and the functionality of the design. The aim is to create an 
overall design based on technical and financial requirements of the client (Tieleman & Stallen, 2016). 
Morphological studies are done based on space requirements as lay down in the program of requirements.  
By means of trade-off matrixes and multi-criteria analysis, a choice is made for the most optimum form 
with the best layout of the functional program. The process to get to this optimum design is iterative of 
nature (Tieleman, 2016).   

The ONTWERP phase aims to lay down all design decisions and principles in a definite and detailed integral 
design of the building (Tieleman & Stallen, 2016). Concepts are created for the three disciplines – 
architecture, construction, and installation technique. The nature of this part of the process is still iterative 
but within design boundaries created in the VORM phase (Tieleman, 2016). At the end of the ONTWERP 
phase, the design is ready to apply for a building permit. The party that executes the VORM and ONTWERP 
phases is usually responsible and liable for any mistakes in the design.  

The ENGINEERING phase focusses on the detailing and specification of all the concepts as established in 
the DESIGN phase. This phase is about detailing, simulation during the design phase, and consistent 
development of the design, such that based on these drawings the production of building and installation 
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components can take place, as well as the actual execution and assemblage at the building site. The nature 
of this part of the process is more linear, there is no iteration on design decisions just straight detailing of 
the concepts which are already there (Tieleman, 2016).  

The WORK PREPARATION phase consists of two parts. In the first part, called Detail Engineering done by 
suppliers , the planning engineer selects suppliers and sub-contractors that will detail their part of the 
design. The planning engineer needs to coordinate in such a way that the building keeps being developed 
integrally. In the second part, called execution preparation, all the general project execution preparations 
are done. These preparations are necessary for each project and include for instance the planning and 
building site facilities (Tieleman, 2016). The two parts of WORK PREPARATION can be done simultaneously. 



104 

 

B.4 COMPARISON OF THREE TYPES OF PHASING  

 

I 

II 

III
 

Figure 35 – Enlarged version of Figure 10  (Comparison between the DNR-STB, NEN2574, and BAM phasing) 
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B.5 DE NIEUWE REGELING – EXTENSIVE DESCRIPTION  

General obligations DNR 2011 

The obligations of the client and the consultant are laid down in article 11 and article 12 of the DNR 2011. 
A client’s responsibilities and obligations are set out in article 12 of the DNR 2011 (Chao-Duivis et al., 
2013). There are three main obligations: duty to cooperate, duty to warn, and payment. The duty to 
cooperate entails that a client should act as a good and careful client (article 12, sub 1, DNR 2011). Being a 
good and careful client means that the client should furnish the necessary information and data needed on 
time, and take the decisions necessary to carry out the commission (Chao-Duivis et al., 2013). The 
correctness of the data and information supplied by the client is his own responsibility. The duty to warn 
specifies that a client must warn the consultant in due time if he has actually notices a shortcoming or 
ought to be aware of such shortcoming (article 12 lid, sub 4, DNR 2011). It should be noted that a client 
often lacks the expert knowledge necessary to judge a consultants work on shortcomings, in case law it 
becomes clear that it is rarely assumed that a client ought to have been aware of any shortcomings of the 
consultant. The most profound obligation of the client is the obligation to pay the consultant the agreed 
fee on time.  

The consultant also has obligations, these are set out in article 11 of the DNR 2011. The most profound 
obligations are discussed here. A consultant is obligated to act as a good and careful contractor, this entails 
that a consultant should only take on commissions that his is capable of handling (Chao-Duivis et al., 2013). 
The consultant should also be up to date with the state of the art in his field of work. The commission 
needs to be carried out in the same way any other professional colleagues with the required expertise 
should have done. When a consultant takes on work he cannot handle, the client becomes liable for any 
design errors. Another obligation stated in article 11, sub 4 (DNR 2011), is to be aware of all relevant rules 
and legislation related to the design in such a way that this can be incorporated in the design and the 
consultant can advise the client on the obligations arising from them (Chao-Duivis et al., 2013). A 
consultant also has a duty to inform and a duty to warn. The duty to inform is set out in article 11, sub 5 
(DNR 2011), and entails that the consultant should always keep the client up to date with all information 
on the commission, for instance the progress. At the end of the commission the consultant should hand 
over the documents to the client and store all data regarding the project. The duty to warn is mentioned in 
article 11, sub 10 (DNR 2011), and states that a consultant should warn the client when the information, 
data or decisions of the client contain any errors. A consultant is obligated to comply with the instructions 
and wishes of a client. However, when execution of these orders result in acting against better judgement 
the consultant should warn the client (Chao-Duivis et al., 2013). The consultant is also obligated to fulfil the 
commission within the agreed time schedule (article 11, sub 6, DNR  2011). This schedule should be an 
appendix to the Standard Basic Contract. The dates set in the schedule are not deadlines. When a 
consultant does not comply with them, he is in principle not liable until a notice of default has been sent, 
and he still does not fulfil the commission within the given time (Chao-Duivis et al., 2013).  

Phases in the DNR 2011  

The content of the commission and how this need to be laid down are set out in article 2 and article 4 of 
the DNR 2011 (BNA & NLingenieurs, 2011). Sub 3a and sub 3e of article 2 (DNR 2011) state that the client 
and consultant should confer about the content and scope of the activities, and about the eventual 
phasing of the execution (BNA & NLingenieurs, 2011). To establish the content and the phasing the client 
and consultant can make use of the Standard Job Description. The phases mentioned in the Standard Job 
Description are Initiative and feasibility, Project definition, Schematic design (NL), Pre design (NL), 
Definitive design(NL), Technical design (NL), Pricing and contracting, Execution Ready design (NL), 
Execution management, and Use and exploitation (BNA & NLingenieurs, 2014), see section 3.1.3. Clients 
and consultants are not bound to the phases from the Standard Job Description when using the DNR 2011 
in a contract, they may agree upon other phases. It is, however, critical that the client and consultant agree 
upon what should be done in each phase. Otherwise disputes might arise. For instance, the case 
ECLI:NL:RBHAA:2009:BI2799 about a competitor in a tender who stated that his bid was not properly 
verified based on three objections. One of these objections was that this competitor did follow the 
requirement of the client to submit a planning according to the DNR-STB phases. However, they did 
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combine a couple of phases, and therefore it was ruled that they did not comply to the requirement set 
out by the client. This case shows that it is important to know what phases are used within a project or 
tender, and what each phase entails.  

Intellectual property and ownership 

The DNR 2011 deals with intellectual property, copyright, and ownership in article 45 up until article 48 
(BNA & NLingenieurs, 2011). In general the documents delivered by a consultant to a client become the 
property of the client after payment (Article 45, DNR 2011). He can use the documentation for execution of 
the project with regard to legislation on intellectual property. The consultant, however, has the exclusive 
right of publication, realization, and or multiplication of his design. This means that even once a consultant 
has granted a client permission to execute his design, he still retains copyright on the design (article 46, 
sub 2 (2a up until 2d), DNR 2011). One permission for the execution is given, the client needs to keep to 
article 47 sub 1, which states that the client has an obligation to execute the object according to the advice 
and the intention of the consultant. Deviation from the advice is not allowed without consultation with the 
consultant (BNA & NLingenieurs, 2011). The right on intellectual property is strict, a violation can result in a 
court ruling to redo the entire design. That was the case in the case ECLI:NL:RBMAA:2009:BJ4326 between 
a design consultant and a client. Within the general agreement between the parties five phases were 
defined. The consultant had executed the first two phases. The client, however, was of the opinion that the 
second phase was not yet completed, and decided to select another party to execute the remaining 
phases. In the execution of the remaining phases they used the design from the previous design consultant 
and let the other party make alterations and improvements. The design consultant filed a court case 
against unfairly use of their design, stating that based on the DNR and the Copyright act, the design was 
still their intellectual property. The court ruled in their favor, instructing the client to start the design work 
from scratch.  

B.6 UAV 2012 – EXTENSIVE DESCRIPTION 

General obligations UAV 2012 

The general obligations are laid down in the third chapter of the UAV 2012. This chapter includes §5 and 
§6. The client’s (in the UAV 2012 referred to as Employer) main obligations are payment, the responsibility 
for design and execution, and enabling execution to take place (Chao-Duivis et al., 2013). The obligation 
about payment states that a client needs to pay the contractor the sum that is agreed upon in the contract 
(§5, sub 7, UAV 2012). The only two exceptions are laid down in §35 and §6 sub 15. These paragraphs both 
deal with changes, additional work and claims for compensation. The obligations that a client has 
responsibility for both design and execution entails that the construction and methods ordered by him and 
the orders and instructions issued by him (§5, sub 2, UAV 2012). If errors occur in either one of them, the 
client is liable. This liability is not to be removed from the contract, this is ruled by court law in 1923 (RvA 
30 June 1923, No. IX, Nederlandse Jurispurdentie 1923/1004) (Chao-Duivis et al., 2013). Whenever a 
contractor supplies (part of) the design, however, the responsibility and liability in case of errors, is 
transferred to the contractor. The obligation of enabling execution to take place describes the 
responsibility of the client to make sure the contractor is able to carry out the works. This includes a 
number of responsibilities, all stated in §5, sub 1 of the UAV 2012: enable all permits pertaining to private 
or public law required for the work as planned in accordance with the specification; enable the land or 
water on or in which the execution takes place; furnish all necessary drawings and data; and provide all 
supplies as agreed under the contract (Instituut voor Bouwrecht, 2012).   

The contractor also has obligations regarding an UAV 2012 contract. The main obligation of the contractor 
is to carry out the works in the agreed time and in accordance with the drawings and instructions furnished 
by the client. This obligation is stated in §6, sub 2 of the UAV 2012. Another obligation of the contractor is 
his duty to warn. §6, sub 14 of the UAV 2012 states that a contractor should warn the client of any errors 
in the construction, the methods, the orders and instructions, the building materials, or the ancillary 
equipment (Chao-Duivis et al., 2013). Besides these two main obligations, there are several smaller 
obligations, such as the obligation to ensure all permits and licenses are obtained, and the obligation that 
the client needs to be present at or near the place where the works are carried out.  
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Phases in the UAV 2012 

Phases, such as mentioned in the DNR and the DNR-STB, are not a part of the UAV 2012. The only 
mentioning close to phasing is in §26 on a general time schedule and plan of works (Instituut voor 
Bouwrecht, 2012). This article states that a contractor should as soon as possible set up a general time 
schedule that includes the manner and sequence in which, and the material, plant and equipment with 
which the contractor intends to execute the works (Instituut voor Bouwrecht, 2012). This is, however, not 
based on general phases but is specific for each project.   

Additions and Omissions UAV 2012  

Changes to the design, methods or instructions of the client are dealt with in § 34 up until 39 of the UAV 
2012. Paragraph 34 mentions changes in the execution of the works, whilst §35 up until §39 are about 
changes made to the specifications or to estimated quantities (Instituut voor Bouwrecht, 2012). In general, 
the rule is that additional work is settled by additional payment and omitted work is settled by deduction 
from the contract sum. The changes in the specification intended in these paragraphs are changes made by 
the client or changes that emerged during the project and are necessary for proper execution. The 
contractor is in principle not allowed to make any alteration to the design given to him. When a contractor 
chooses to do so, he will need to consult with the client. the responsibility and liability of the design shift 
towards the contractor for those parts that he altered.  

B.7 UAV-GC 2005 – EXTENSIVE DESCRIPTION  

General obligations  

A contract based on the UAV-GC has two contractual parties, a client and a contractor. This implies that 
both of them have obligations and responsibilities regarding the project. The use of an UAV-GC contract 
suggests that the client does not have any responsibility for the design, there are however some 
obligations that the client needs to abide by. The client has a duty to cooperate: he needs to make all 
information at his disposal that is necessary for execution and maintenance available to the contractor, he 
needs to make sure the contractor has access to the land and/or water where the work is to be carried out, 
and he needs to provide all goods specified in the Standard Basic Contract (Chao-Duivis et al., 2013). 
Besides the duty to cooperate, the client also has some rights he can avail himself of. The UAV-GC 2005 
provides for verification and acceptance points. A client can use those to check the contractor’s work. 
These points are however not supposed to be used  to such an extent that the client becomes substantially 
involved.  

A client can also avail himself of the right to make variation. This needs to be done in writing. A client 
should however be circumspect about ordering any variations, as this is diametrically opposed to the 
nature of a UAV-GC contract (Chao-Duivis et al., 2013). The explanatory notes on paragraph 14 of the UAV-
GC 2005 mention that clients should indeed be cautious when ordering a variation or change (CROW, 
2005b). When they do so they become responsible for the content of the variation (§3 lid 1, UAV-GC 2005) 
and they need to adjust the price and completion date, as agreed in article 2 of the Standard Basic 
Contract, accordingly.  

The contractor has obligations as well. A contractor is obliged to carry out the work specified in the 
Employer’s Requirements in a timely and satisfactory manner (Chao-Duivis et al., 2013). This implies that a 
contractor is obliged to complete the works in such a way that they are fit for purpose. However, when a 
client becomes actively and substantially involved and influences the result of the project. When the client 
behaves as a traditional client regarding the project, the far reaching obligation of the contractor to 
complete the work in such a way that they are fit for purpose can change. For example in the case a 
municipal client and a contract (RvA 4 January 1993, No. 15.975, BR 1993, p. 480), the client ordered the 
contractor to use a specific type of wood different from the one the contractor proposed. The contractor 
adopted this variation but later this type of wood appeared not to be suitable and defects arose. The client 
demanded compensation as the contractor was responsible for design and execution, but the arbitrators 
decided that as the choice for this material was the consequence of an interference of the client, they 
needed to bear at least part of the damages.  



108 

 

Another obligation of the client is the duty to warn. When a contractor notices a defect or error in the 
design, execution or any other part of the works, they need to warn the client immediately in writing. If a 
contractor fails to do so, the resulting damage will be their responsibility. The duty to warn does not have 
any impact on the phases in the project, however it might have an influence on digital developments 
discussed later in this chapter.  

Phasing mentioned in the UAV-GC  

There are various integrated delivery methods, which differ in the content of the Employer’s requirements 
and degree to which the design is developed at the start of the project. To govern all the different methods 
the UAV-GC needs to be flexible. Within the UAV-GC article 5 of the Standard Basic Contract (CROW, 
2005a) compels clients and contractors to define the content of the Employer’s Requirements, and the 
corresponding design activities that are going to be part of the project. There are three options: 1. The 
client specifies the Program of Requirement, the contractor consequently develops a Pre Design (NL), a 
Definitive design(NL), and an Execution Design10; 2. The client specifies the Program of Requirements and a 
Pre Design (NL), the contractor consequently develops a Definitive design(NL) and an Execution Design; 3. 
The client specifies the Program of Requirements, a Pre Design (NL), and a Definitive design(NL), the 
contractor consequently develops only the Execution Design (CROW, 2005a). Both the Standard Basic 
Contract as well as the UAV-GC 2005 do not consist a strict definition for the phases mentioned in the 
options for the specification of the design activities (CROW, 2005b).  The choice to not include any 
definition of the phases mentioned is based on the fact that it would not be opportune to include all 
existing conventions about phasing within a juridical framework. Art. 5 is included in the Standard Basic 
Contract to emphasize that different forms of integrated contracts exists and that a stipulation must be 
made which one is applicable on that particular contract. The formulation of article 5 and the explanatory 
notes on article 5, give rise to some concerns.  The following concerns regarding phasing in the UAV-GC 
need to be kept in mind while researching the current practice:   

Intellectual property rights/ownership and copyright  

A contractor under a UAV-GC contract is responsible for both (part of) the design and the execution. In this 
structure the contractor creates intellectual property (the design idea). For this reason an article  on 
intellectual property rights – article 40 – is incorporated in the UAV-GC 2005. A large part of article 40 is 
adopted from the DNR 2011. Just like in the DNR 2011, the client becomes the owner of the design. This 
relates to the information carrier, not the actual idea. The design idea stays under the copyright of the 
consultant (Chao-Duivis et al., 2013; CROW, 2005a). The rights and regulations stated in article 40 do not 
state any specifics about intellectual property rights when the design activities are split over multiple 
parties.  Article 5 of the Standard Basic contract states that several forms of integrated contracts are 
possible, and that they differ on the division of design activities among the client and the contractor. The 
statements in article 40 of the UAV 2005 seem to assume that all design ideas are created by the 
contractor himself. It could, however, be the case that a large part of the design was created by a 
consultant of the client, prior to the start of the UAV-gc/integrated contract. The UAV-GC 2005 do not 
mention how to cope with such situations.  

  

                                                           
10 N.B. an Execution Design as mentioned in the UAV-GC is not the same as an Execution Ready Design as specified in the DNR-STB.  
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APPENDIX C – CASE STUDIES  
This appendix includes all extra information on the case studies, and supports Chapter 4,5 and 6. 

C.1 CASE STUDY PROTOCOL  

My name is Nienke Weller and this protocol describes the case study research which will be executed as a 
part of my concluding research for the Master Construction Management and Engineering at the TU Delft. 
Below the subject, objective and research questions of the research and the general terms and conditions 
are explained. Furthermore, the next page states the questions that are part of the interview.   

Research – problem, objective and research questions 

The problem that is the subject of this research is: the current method of phasing in the building life cycle, 
as described in current standards (DNR-STB), seems to be outdated. Technological developments within 
the industry might demand an update of the process, in practice but also in standards.  

The objective of this research is to create a proposed solution on the phasing of the building life cycle to 
help solve the problem regarding the adjustment of the phasing, including project deliverables, to 
developments in the AEC industry. This will be done by making an analysis of the current state of the AEC 
industry to determine the barriers within the phasing – this case study – and a research into the 
possibilities that are developed in other countries (UK and USA). The main research question for the entire 
research is:  

How can the phasing of the building process, in the Architecture, Engineering and Construction industry in 
the Netherlands, be adjusted to accommodate the current developments? 

Two sub-questions are key to the case studies: 

1. How are the common phases and developments currently applied in practice in the Netherlands?  
2. What barriers arise in the process when theory is compared to practice?  

This interview will focus on answering these questions. The subjects of phasing, contracts and standards, 
and developments will be discussed. Furthermore, we will go into the context of the project, the efficiency, 
and your future vision. There is a chance that you do not know everything about all the subjects. If this is 
the case, please let me know and try to answer the questions to your best knowledge.  

General terms and conditions  

The interview will take approximately one hour, and consist of both closed and open questions.  

Confidentiality  
The information that will be gathered from this interview and from documents related to the project will 
be classified as confidential information. The reactions will be processes completely anonymously 
throughout both the analysis of the research and in the final report.  

To prevent the loss of valuable information, I will make a sound record of this interview. This record will 
only be used by myself and only for the purpose of this research. After completion of the research the 
records will be deleted.The processed version of the interview, the version which will be included in the 
final report, will be send to you for approval.  

If desired the final report can be send to you.  
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Interview questions 
The interview consists of several different parts. It starts with some questions related to you background 
and relation to the project. Then the phasing, contracts and standards, and the developments within the 
project will be addressed.  

Context  
The questions in this part are related to the interviewee’s and the project’s background.  

1. What organization/party, that was involved in the project, are you a part of?  
2. What is your function within this organization/party? 
3. What role did you occupy during the project? And what did this role  entail?  
4. What was the duration that you were involved in the project? 
5. With which organizations/parties did your company have a direct (contractual) relation within 

the project? 

Phasing  
The following questions are related to the phasing of the project and the way the phasing came to be. 

6. How is the project phased? 
Goal: Determine the current practice regarding phasing. Including the phases present in the project, 
and how the phasing came to be.  
a) Which phases were present in the project? 
b) How and by whom is decided which phases would be a part of the project?  
c) Where is enshrined which phases would be a part of the project? 

o Contractual pieces 
o Project Management Plan 
o Nowhere 
o Otherwise, namely….  

d) Do these phases differ from the ones in the standard such as DNR-STB and NEN2574? 
e) Which parties/organizations were responsible for and/or engaged in each phase?  
f) In which phases was your organization involved?  

 
7. Which agreements are made regarding the phasing and corresponding informational needs 

(both input & output)?  
Goal: Determine what agreements are made regarding the phasing and determine in which 
documents these phases are enshrined and how they are verified. 
a) When are agreements made about the information that need to be generated in each phase? 
b) In which documents are these agreements enshrined? 

What kind of documents: 
o Contractual pieces 
o Standards 
o Internal documents (based on a standard) 
o Otherwise, namely …  

c) Do these documents have a juridical value? What is this juridical value?  
d) How detailed are the agreements about the information that needs to be generated in each 

phase? On a scale from 1 to 5, where 1 is very globally (only which information) and 5 is very 
detailed (the amount, quality etc. is determined). 

 
e) What are the agreements about?  

o Which information 
o Scale level 
o Information carrier 
o Otherwise, namely…. 
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f) Are there any control moments at which conformation to the agreements is verified? If yes, 
which and when are these?  
 

8. How can each phase be defined based on informational needs?  
Goal: Determine phase specific information, such as the goal, informational needs etc. These 
questions should be answered for all phases that the interviewee was involved in.  
a) What is the goal of the phase(s) that you were involved in?  
b) Which input information is necessary to start this/these phase(s)?  
c) Which party/organization supplied this input information?  
d) Was the quality of this input information as expected? Could your party continue working on 

the project based on this information or did you need to adjust before you could continue?  
e) Was there any input information supplied that you did not use during the execution of your 

phase? 
f) Which output information is generated in the phase(s) that you were involved in? 
g) Is there any output information of which you doubt that succeeding parties/organizations 

have used it.  
 

9. What do the handover points between the phases look like?  
Goal: Gain insight in the transition moments between the phases, both internal (within an 
organization) and external (among multiple organizations) The goal, involved parties and 
agreements will be taken into account.  
a) In which handover points was your organization involved?  
b) Were these internal or external handover points? 
c) If external: which other parties/organizations were involved in this handover? How did you 

experience this handover? Was there a clear handover point or was it more gradually?  
d) If internal: How did you experience this handover?  Was there a clear handover point or was 

the handover more gradually?  
e) Can you describe the goal of the handover points that you were involved in? Why is this 

handover point a part of the process?  
f) What agreements are made beforehand about the handover points? And in which documents 

are these enshrined?  
g) Do you experience a difference between internal and external handover points? If yes, what is 

the difference? Why do you think there is a difference?  
h) Did you experience a difference between the different disciplines in handover points?  

Contract and standards 
The next couple of questions are about the contract and standards that are used and that might have an 
influence on the phasing of the project.  

10. How are contract used in practice with regard to the phasing of a project? 
Goal: Gain insight in the standard contracts used and how they might have an influence on or are 
used for the phasing in the project.  
a) With which parties did your organization have a contractual relation?  

 

b) What kind of standard contract was the base of these relation(s)?  
o DNR 2011/DNR 2005 
o UAV 2012 
o UAV-GC 2005 
o Other, namely …  

c) How long did the relations last, only the project or longer than that? 
d) Is the phasing of the project incorporated in the contract? If so, how is it incorporated? 
e) Did the type of contract have any influence on the way the project is phased?  
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11. How are standards regarding the phasing used in practice?  
Goal: Gain insight in the used standards regarding the phasing of the project.  
a) Which standards and guidelines are used with regard to the phasing during the project? 

o DNR-STB 2009/2014 
o NEN 2574 (1993) 
o Others, namely …  

b) With which goal are these standards used?  
c) Which parts of these standards are used in practice?  
d) Is the use of these standards to guide the phasing of a project outdated?  

Developments 
The following questions are about the developments in the AEC industry, which might have an influence on 
the phasing of the building process?  

12. Which developments within the AEC industry, are applicable in this project?  
Goal: Determine which developments are a part of this project and how the relate to the phasing of 
the project. 
a) To what extend are developments a part of this project (relative to practice +/- 10 years ago)? 
b) In which degree is digitalization visible within this project? 
c) Which phases of the project are most clearly influenced by the digitalization?  
d) How would you describe the developments in the AEC industry in general?  

 
13. How is Building Information Modeling (BIM) implemented in this project? 

Goal: Gain insight in the way that BIM is used within this project? 
a) How would you define/describe BIM? 
b) What does BIM mean to your organization?  
c) In which way is BIM used within this project? 

o Is BIM applied in the project? 
o What was the goal of applying BIM in this project? 
o Which level of BIM is implemented in this project? (Image 1 - BIR)  
o In which phases is BIM implemented? 

 
14. Which agreements regarding BIM and developments are made for this project?  

Goal: Determine which agreements are made to optimize the use of developments/BIM in the 
project, where these agreements are enshrined and how parties are held to these agreements. 
a) What do the agreements include?  

o In which phases and agreements around BIM applicable? 
o Which information is exchanged using developments/BIM? (file format) 
o Which software? (per phase and/or discipline)  
o Level of detail of information? 
o How do you exchange BIM-related information? (email, dropbox, extranet, e.g.) 
o Otherwise, namely…. 

b) When are these agreements made about the implementation of BIM in the project?  
c) In which documents are these agreements enshrined?  

What kind of documents are these, do they have any juridical value?  
o Contractual pieces 
o Protocol 
o Internal documents 
o Other, namely… 

d) What is the level of detail of the agreements? On a scale of 1 to 5, where 1 is very globally and 
5 is very detailed agreements.  
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e) Are there any control moments at which the compliance to these agreements is verified? 
 

15. Which standards and norms are used in regard to BIM and phases? 
Goal: Gain insight the norms and standards that are of importance in the use of BIM in several 
phases of the project.  
a) Which (open) standards and norms are used in relation to BIM? 
b) Are there particular standards in relation to BIM that help shape the phasing of the project? 
c) In which phases are these norms and standards of most importance? 

 
16. How does the Building Information Model develop during the project?  

Goal:  
a) Is defined, before the start of the project, which models and other deliveries need to be 

supplied regarding BIM?  
If yes; 

b) In which documents are these agreements enshrined? What is the juridical value?  
c) In which way is compliance to these agreements verified? 
d) Which products/deliverables are defined (for the phases that you were involved in)?  
e) Is one BIM used throughout the entire project by all parties, or does every party have its own 

model? 
f) In which way does your party use models/information supplied by preceding parties?  
g) For which reasons is the model of another party used or not used?  

 
17. What is the influence of the developments in the AEC industry on the process? 

Goal: Determine if the developments influence the phasing of the building process? 
a) How did you experience BIM within this project? 

o Where there sufficient agreements? 
o Where agreements kept? 
o Was the level of information in BIM sufficient/complete? 
o Did BIM create added value for the project? 
o What went wrong, what went okay with BIM? 
o Final judgment on BIM within this project? 

b) Does BIM or any other development have an influence on the way a project should be 
phased? Why? 

Efficiency and Future vision 
The next couple of questions are about the efficiency of the process and your vision on the future of the 
building process. What could be changed and what should be changed? 

18. Is the phasing as described in the current standards efficient?  
Goal: Determine if the current phasing is experienced as efficient. 
a) How efficient has the process been during the project? On a scale of 1 to 5, where 1 is very 

inefficient and 5 is very efficient.  

 
b) Is this, in your opinion, due to the developments in the building industry? Or are there any 

other influence that could be the cause for the (in)efficiency?  
c) Do you have the idea that using the current standards (DNR-STB and NEN2574) with the 

developments is inefficient? If yes, why do you think so?  
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19. How should the building process be designed?  
Goal: Gain insight in the utopia of the building process. What do the interviewees think about the 
current process and improvements. 
a) Should something change in the current building process? If yes, what should change? 
b) Are there any phases that could be shorter or skipped entirely? If yes, which?  
c) Are there transition moments that could be skipped? If yes, which? 
d) Are there any verification moments that could be moved or skipped? If yes, which?  
e) How many phases does your ideal building process have? 
f) What is, in your opinion, crucial to keep in mind when changing the building process? 

Concluding 

These question will conclude the interview.  

20. How did the project, in your opinion go in general?  
o  Was it successful? Why?  
o  What would you change/improve if you could go back in time?  

 
21. Are there any questions you expected me to ask regarding these topics that did not occur in the 

interview? 

Many thanks for your participation. As mentioned beforehand, the results will be processed anonymously. 
If you wish to receive the results, please let me know. If so, the final report will be send to you by mail.  
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C.2 INTERVIEW SUMMARIES – SOZAWE GRONINGEN 

The transcripts of the interviews of the Sozawe Groningen project are removed from the public version of 
this thesis. If for any reason, you would like to know more about the interview results, please contact the 
author, Nienke Weller, at the following email address: nienke.weller@gmail.com. Please state the reason 
why you would like to have access to the results and I will get back to you.  

Thanks you for understanding. 

C.3 INTERVIEW SUMMARIES – STADHUISKWARTIER DEVENTER 

The transcripts of the interviews of the Stadhuiskwartier Deventer project are removed from the public 
version of this thesis. If for any reason, you would like to know more about the interview results, please 
contact the author, Nienke Weller, at the following email address: nienke.weller@gmail.com. Please state 
the reason why you would like to have access to the results and I will get back to you.  

Thanks you for understanding. 
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C.4 CASE FINDINGS CASE A – SOZAWE GRONINGEN  

Chapter 4 (section 4.2) introduces the Sozawe Groningen project (Case A) based on a general description, 
the involved parties, the contract and delivery methods used, the general process, and developments 
within the project. This appendix extensively describes the findings from the case study interviews on Case 
A. First, the way the two type of developments (defined in section 3.2) occur in Case A is described. Both 
contracts and BIM practice and influences are discussed. The section concludes with a thorough 
description on the phasing of Case A with deviations from the standard phasing and probable influences.  

Developments in Case A – Sozawe Groningen  

First, the findings regarding contracts and delivery methods will be discussed and thereafter the findings 
regarding BIM.  

Delivery method and contracting  
As stated in Chapter 4, the Sozawe Groningen Project (Case A) is procured based on an Engineer & Build 
method of integrated delivery and the standard contract used in integrated delivery is a UAV-GC 2005. The 
implementation of this delivery method and standard contract in itself is referred to as a development. The 
project leader execution mentions in this regard that: “Integral development is one of the renewing things 
in the Sozawe Groningen project” (Contractor – Project leader execution – A). Implementing an integrated 
changes the practice of a project, states the architect: “In the Sozawe Groningen project, it is new that a 
larger part of the responsibility lies with the contractor. As an architect you lose your luxurious position, you 
can’t determine precisely what the contractor has to execute anymore.” (Architect – A). 

 

The relation of the delivery method and contracts to phasing is described based on two propositions:  

1. The phases are included in the contract  
2. The standard contract influences the phasing of the project 

Phases included in contract  
Figure 37 – Phases included in contract – Case A shows that 5 out of 6 interviewees state that in the 
Sozawe Groningen project the phases are included in the main contract of the project. The Project leader 
execution mentions in this regard that even though the phases are agreed upon in the contract it is still 
hard to visualize what is necessary to complete each project. “You agree upon the phasing in the contract, 
however, it stays hard to visualize what is needed to finish a Technical Design for instance. How many men 
do you need, how many drawings and details, and how many consultations.” (Contractor – Project leader 
execution – A).  

 

The first proposition in Case A is true, according to the participants the phases are included in the contract.  

Influences of contract on phasing 
On the second proposition 4 out of the 6 interviewees state that the standard contract (i.e. UAV-gc 2005)  
has an influence on the phases in the project. Figure 38 also shows that only one interviewee states that 
there is no influence on the phasing, the Engineering consultants project manager.  
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She mentions that the UAV-GC does not have an influence: “The type of contract does not have an 
influence on the phasing, what does have an influence, however, is what is asked by the client regarding 
Verification and Acceptation.”(Engineering consultant – Project manager – A).  The process is steered by 
verification and acceptation but the phases stay the same.  

Furthermore, the Contractors Contract Manger and the Engineering Consultants Project Manager both 
state that there is a difference in the phases mentioned in the UAV-GC 2005 and in the DNR 2011 (DNR-
STB). “There is a deviation in the phases of the UAV-GC 2005 and the DNR 2011, they do not match. This 
results in miscommunication, even in the verifications.” (Contractor – Contract manager – A). The UAV-GC 
2005 mentions an Execution Design, whilst the DNR-STB talks about a Technical Design and an Execution 
Ready Design. The UAV-GC 2005 does not define the phases it mentions, however, the interviewees from 
the Sozawe Groningen state that the Execution Design mentioned in the UAV-GC 2005 can be defined as a 
Technical Design in the DNR-STB. 

In regard to proposition 2 in Case A, the interviewees state that there is an influence on the phasing 
dependent on the standard contract and that there is a difference in the phases included in the DNR-STB 
2011 and the UAV-GC 2005.  

Building Information Modelling  
Chapter 4 (section 4.2.4) describes the way BIM is implemented in Case A – Sozawe Groningen. The 
implementation is done by utilizing the following activities: clash detection, communication with client, 4D 
planning simulation, communication with the client, and coordination and alignment of co-workers. These 
activities are deployed to create an integrally developed design. To secure proper implementation, the 
interviewees state that prior to implementation agreements regarding BIM are made on: task distribution, 
software, information exchange, the level of development, version management, planning, coordination, 
coping with clashes, reference points, and file format.  

The relation of BIM to the phasing of a project, and to the standard contracts, is described based on the 
following propositions:  

3. BIM is experienced to be a positive influence on the project 
4. BIM influences the phases in a project 
5. All disciplines use their own BIM model throughout the process 
6. Protocol(s) and/or standard(s) are used to guide BIM use  
7. BIM has a juridical status i.e. is part of the contract 

BIM experience and barriers  
In the Sozawe Groningen Project, Building Information Modelling was still in its infancy according to the 
Installation Technical advisor. The activities that were utilized, were experienced to have a positive and 
beneficial effect on the project outcome. The Engineering consultants project manager, the Contractors 
contract manager, the contractors project leader execution, and the Architect all state that in the Sozawe 
Groningen project BIM has proven to be an advantage, using clash detection to find bottlenecks in the 
design. “BIM did grant benefits in the Sozawe Groningen project because the construction was complex 
which made it hard to find any bottlenecks. BIM helped in finding the bottlenecks, which we otherwise 
would have to solve during construction.” (Contractor – Contract manager – A).  During the project there 
were not a lot of agreements around BIM: “There weren’t a lot of agreements regarding BIM 
implementation at that time.”(Architect – A).   
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The interviewees of the Sozawe Groningen project did also mention some barriers they experienced while 
implementing BIM. “To create an accurate model complete information about the design is required, 
however when a BIM model is created this reveals potential barriers which make it necessary to change the 
design to solve these barriers.” (Installation Technical advisor – A). Using BIM creates an iterative process, 
which is not practical when modeling. The Engineering consultants process manager presents a barrier 
regarding the status of models. “It is important to keep track of the status of the model, is a certain object 
still preliminary or definitive. Often, objects are modeled to appear more detailed while no definitive 
choices have been made yet.” (Engineering consultant – Project manager – A). The Architect states that the 
goal for which BIM is utilized should always be clear. “BIM should not be a goal” (Architect – A). Often 
models are created in great detail, whilst that level of detail might not serve any purpose in that particular 
project or projects lifecycle. Another barrier is described by the Engineering Consultants Project Leader 
architecture, he states that: “It is problematic for during the process if sub-contractors are not able to work 
with the software necessary to implement BIM activities.” (Engineering Consultant – Project Leader 
Architecture – A). Other interviewees add that sub-contractors often state that they are up to date and 
able to work with BIM, but experience shows that is often still a false statement.  

Regarding proposition 3, BIM was in the Sozawe Groningen Project perceived as helpful and a positive 
influence on the entire project, even though BIM was still in its infancy.  

Influence of BIM on phasing  
The general opinion of the interviewees of the Sozawe Groningen project is that BIM does influence the 
phasing in the process. “I expect BIM has an influence on the process. Data and information need to be 
supplied at completely different moments in the process.” (Contractor – Contract manager – A). The 
Engineering consultants project leader architecture states that: “the order changes, work preparation 
should be involved earlier to implement their knowledge. This results in a longer engineering time but when 
the project is executed it will be quicker and flawless.” (Engineering consultant – Project leader architecture 
– A). The architect agrees with this: “to set up a model more time is needed in the earlier phases of the 
process.” (Architect – A).  

Regarding proposition 4, the participants expect there to be an influence. Information in needed at 
different times in the process. The work preparation should be involved earlier on, such that all 
information can be incorporated at the right time. It will make the design and engineering process a bit 
longer but result in a quicker and more flawless execution.  

BIM Model usages through phases  
In the Sozawe Groningen project, the Architect created a model in the Definitive Design phase. During the 
Technical Design and Execution Ready Design, BAM created an aspect model for each discipline. These are 
combined in a federated model to detect clashes. The Co-makers deliver IFC files of their part models.  

In the Sozawe Groningen project, the interviewees vary in their memory of if they continued with the 
model of the previous party. The Installation Technical Advisor states that BAM received a model from the 
architect, corrected the errors and continued working on that model. The Engineering consultants project 
leader architecture agrees that BAM received a model from the architect, he is however not sure if they 
continued using it. Both the BIM manager and the Contractors project leader execution state that BAM 
Advies & Engineering started a new model.  This is due to the fact that the previous model was too unclear 
according to the project leader execution, or due to the fact that the architect did not supply a model 
according to the BIM manager. The Architect states regarding the model that at a certain point in time it 
became too complex and past its expiration date. It seems that in the Sozawe Project the contractor 
started a new model, based on what the BIM manager states.  

The reasons to adopt a model or start a new model vary. First of all, the quality of the model is important 
(Engineering consultants Project manager – A and Contractor – contract manager – A). Furthermore, the 
way the model is structured can determine if it is smart to continue or start a new (Engineering consultants 
– project leader architecture – A). It could be that the structure the design team uses makes some BIM 
activities the contractor wants to implement impossible. Last, the lack of accurate information in a model 
could be a reason to start a new model(Contractor – Project leader execution – A).  
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The Project Leader Execution gives one reason why a model from previous parties is taken over to work 
with. It costs less time to take over the model than start a new one.  

The interviewees state their preferred practice, regarding adoption of a model from a previous party, in 
Figure 38. It becomes apparent from Figure 38 that most interviewees (4 out of 7) state that they would 
rather start a new model at the start of their part of the design process. Only the BIM manager states that 
when it is possible to make agreements with all parties in the process on how to structure the model from 
the start it would be possible and more beneficial to use the model from previous parties.   

 

Figure 38 – Preferred practice in Model adoption – Case A 

Regarding proposition 5, different BIM models are used in the process of Sozawe Groningen. The 
contractor side developed a new model based on the one received from the architects parties. At the 
moment, the participants state that their preferred practice is to create their own model, because they can 
influence the content. 

Standards and Protocols used in regard with BIM  
Agreements are made between the involved parties on how to implement BIM (see section 4.2.4.) These 
agreements are laid down in a particular document. According to most interviewees (see Figure 39), the 
agreements are recorded in the BIM Plan of Action (PvA) or the BIM Protocol (Architect - A). In the Sozawe 
Groningen project, the Contractor uses a BIM Plan of Action for his phases, whilst the Architect uses a BIM 
protocol.  

 

Figure 39 – BIM document on agreements – Case A 

The Sozawe Groningen project interviewees stated that during their project the BIM PvA was not yet in full 
operation, due to the fact that BIM was still in its infancy (Installation Technical Advisor – A). They did, 
however, add that in their current practice they record BIM agreements in a BIM PvA. According to the 
Installation Technical Advisor, the BIM PvA is: “a document, of about 20 pages, that the BIM coordinator 
drafts prior to starting a project with BIM, that is used for all parties involved in BIM during the project” 
(Installation Technical Advisor – A). 

Aside from the BIM protocol, there are several standards regarding BIM in the Netherlands. The 
interviewees mention the RVB BIM norm (Architect – A and Installation Technical Advisor – A) and the 
NLSFB codes (Engineering consultant – Project leader architecture – A). Regarding the RVB BIM norm, the 
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Installation Technical Advisor states that that standard sets requirements that are too high. Regarding the 
standards, the Installation Technical advisor mentions that it is important to define which standards will be 
applicable to the model at the start of the project. As the implementation of a standard often requires a 
certain adjustment in the structure of the model, which is hard to adjust once the model is already started.  

Regarding proposition 6, the use of a BIM Plan of Action or BIM Execution Plan was not yet common to use 
during the Sozawe Groningen project. At the moment, a Plan of Action is the document were BIM 
agreements are recorded in. The participants mention the RVB BIM Norm as being used on project to 
dictate from the clients side how to work with BIM.  

Juridical status of BIM  
Among the interviewees of the Sozawe Groningen project, there is some disagreement, the Contractors 
contract manager states that the BIM agreements were part of the contract, the Engineering consultants 
project manager states they were not, and the Architect says that they were coupled to the contract. The 
others did not mention any relation of the BIM PvA tot the contract (see Figure 40).  

 

Figure 40 – BIM part of contract? – Case A  

The BIM manager states that BIM models do not have a juridical status yet. Often 2D drawings are the 
legally binding deliverable that parties need to produce. This means that parties cannot be held 
accountable for errors or wrong information in a BIM deliverable. This can be a barrier for a smooth 
progress as parties might distrust BIM deliverables and take extra time in the process to develop their own 
models.  

Regarding proposition 7, there is no clear answer whether BIM agreements are part of the contract or not. 
The BIM manager states that models, a.k.a. BIM deliverables, do not have a juridical status yet. The 2D 
drawings are legally binding, which makes validation of a BIM model hard.  

Phasing in Case A – Sozawe Groningen  

In Section 3.1 the building process within the Netherlands and the influences on the building process are 
described. This section describes the process of the Sozawe Groningen project based on the following 
propositions:   

8. The phases used are the phases from the DNR-STB  
9. Any deviations are caused by contractual or BIM developments 

Phases used in project  
The process is described from the perspective of all interviewed parties: The Architect, the Contractors 
Engineering Consultant, the Installation Technical Advisor, and the Contractor.  

The architect states that the project started with a design competition. Once the architect was selected the 
Pre Design and Definitive Design were developed by the entire design team, consisting of architect and 
other advisors. Once the Definitive Design was completed, the architect was responsible for the building 
permit application, whilst the Contractor and his advisors continued with the Technical Design. Regarding 
the process, the architect mentions the following three things: it is necessary to keep the split between 
architect and contractor as clear as possible, the design freedom for the contractor mainly lies in the 
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optimization of concepts and execution, and a client using a UAV-GC contract still need to stay involved in 
design development.  

The interviewees from the Contractors Engineering Consultant state that they received a Definitive Design 
from the Design team. The Contractors Engineering Consultant had the task to do the engineering of the 
project and developed the Technical Design and the Execution Ready Design. BAM Region North executed 
the work preparation phase and the execution phase. The Project Manager states: “An important question 
during hand-over was if the deliverables for the previous party were already verified” (Contractors 
Engineering Consultant – Project Manager – B). The Project manager adds a few other statements 
regarding the phases in the project and in general: the contract asked for a DO & UO, but the UO in the 
contract was defined as a TO; all projects deviate slightly from standard phases; and that the interpretation 
of each phase differs among parties and project participants.  

The Installation Technical Advisor states regarding the process that the architect executed the Schematic 
Design, Pre Design and Definitive Design, and that BAM was responsible for the Technical Design and 
Execution Ready Design. The design received from the design team had a Definitive Design plus level of 
detail. The Installation Technical advisor explains that in this DO+ design some choices for specific products 
were already made. These choices would normally be made during the Technical Design.   

The interviewees from the Contractor state that their starting point was a Definitive Design  plus. They 
were responsible for the Technical Design, Execution Ready Design, Work preparation, and Execution.  The 
Project Leader Execution states that it makes no difference if a Definitive Design or a Definitive Design Plus 
is supplied by the previous parties. “In fact, a DO+ does not make any difference. Although it might take 
less time, you still need to make sure all phases you are responsible for are executed properly.” 
(Contractor – Project Leader Execution – A).  

Figure 41 (page 122) shows the process as described by the participants in the project. The green bars are 
the responsibility of the Architect and the rest of the design team. The orange bars are the responsibility of 
the Contractor and his consultants.  

Differences with DNR-STB phasing  
In the Sozawe Groningen Project, there is one deviation from the DNR-STB phasing. The Definitive Design 
was delivered as a Definitive Design Plus. The Installation Technical Advisor explained that this meant that 
some choices for some particular product type were already made in the Definitive Design. For instance, 
the choice for a particular floor type was made during the Definitive Design.  

The Contract Manager states that even though the UAV-GC 2005 is followed, separate agrees were made 
regarding the phasing. Because the UAV-GC 2005 does not define the phases it mentions. There is a 
difference between the names of phases in the UAV-GC 2005 and the DNR 2011. For the Sozawe 
Groningen project, the phases of the DNR 2011 were followed.  

Regarding proposition 8, in the Sozawe Project is was explicitly agreed to follow the phases defined in the 
DNR-STB. During the process one deviation from the agreed phasing occurred. The architect delivered a 
DO+ instead of a DO design. The reason is that the architect was also responsible for the building permit 
application, and more information that just a DO design is necessary for a complete application.  

Influences on phasing case A 
The deviation that occurred in the Sozawe Groningen process cannot be attributed to either a 
development in contracts or in BIM. The Architects choice to define certain products in the Definitive 
Design phase may stem from the desire to lay down as many design principles as possible. Which means 
indirect there is an influence of the integrated delivery on the deviation from the DNR-STB 2011 phasing.   

Another comment regarding the influence of phases was made by the Installation Technical Advisor. He 
states that phases in the process are only necessary to communicate with the client on the progress of the 
project. A client can check the progress using the acceptation and verification points, the responsibility for 
correctness, however, will always remain with the party who created that part of the design.  
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Regarding proposition 9, the deviation from the proposed phasing was not due to the integrated 
procurement strategy or the use of BIM. It was due to the demand of information necessary to complete a 
building permit application.  

 

Figure 41 – Process Sozawe Groningen compared to DNR-STB 2011 
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C.5 CASE B – STADHUISKWARTIER DEVENTER 

Chapter 4 (section 4.2) introduces the Stadhuiskwartier Deventer project (Case B) based on a general 
description, the involved parties, the contract and delivery methods used, the general process, and 
developments within the project. This section describes the findings from the case study interviews on 
Case A. First, the way the two type of developments (defined in section 3.2) occur in Case B is described. 
Both contracts and BIM practice and influences are discussed. The section concludes with a thorough 
description on the phasing of Case A with deviations from the standard phasing and probable influences.  

Developments in Case B – Stadhuiskwartier Deventer 

First, the findings regarding contracts and delivery methods will be discussed and thereafter the findings 
regarding BIM.  

Delivery method and Contracting  
As stated in Chapter 4 (section 4.3), the Stadhuiskwartier Deventer project (Case B) is procured based on 
an Engineer & Build method of integrated delivery. The standard contract used in integrated delivery is a 
UAV-GC 2005. The implementation of this delivery method and standard contract in itself is referred to as 
a development by the interviewees. The Project Manager Engineering states: “UAV-GC we did not know 
back then.” (Engineering consultant – Project manager engineering – B). And the Installation Technical 
advisor adds that this changes the design responsibility: “The UAV-GC contract was a development, with 
the change in design responsibility” (Installation Technical Advisor – B).  

The relation of the delivery method and contracts to phasing is described based on two propositions:  

1. The phases are included in the contract  
2. The standard contract influences the phasing of the project. 

Phases included in contract 
As can be seen in Figure 42, almost all the interviewees state that within the Stadhuiskwartier Deventer 
project the phasing of the project is included in the contract. Only the Engineering Consultants Contract 
Manager mentioned that the phases are not laid down in the contract. He states that the Engineer and 
Build the contract starts with the Execution Ready Design phase. As this is the last design phase, there are 
no other phases to go through, so the phases are not included in the contract.  

Regarding proposition 1, the participants state that the phases are part of the contract.  

 

Figure 42 – phases included in contract - Case B 

Influences of contract on process 
Besides the mention of phases in the contract, the interviewees also state their opinion on how the type of 
contract influences the phasing of project. Figure 43 shows that half of the interviewees (3 out of 6) think 
that the contract type does influence the phasing in the project. The Installation Technical Advisor is the 
only one to state that there is no influence, he adds that: “It is more important to lay down what will be 
delivered and how”. (Installation Technical Advisor – B).  
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Figure 43 – The contract influences the phasing – Case B  

The interviewees that state there is an influence give various reasons. The Architect mentions that the 
quality level of deliverables is changed when using the phases of a UAV-GC 2015 contract compared to the 
phases of a DNR 2011 contract. The amount and quality of information required in a Technical Design for 
instance decreases. The BIM manager states that the phasing is dependent on what you agree to deliver in 
the contract. If the client asks for 5 floorplans that takes less time that, for instance, 60 details of the 
building.   

As described in Chapter 4 (Section 4.3), the contract type changed during the project. The shift from a 
traditional delivery method – with a UAV contract – to an Integrated delivery method – with an UAV-GC 
contract – did had an effect on the phases. The Architect states: “Due to the change to a UAV-GC, we did 
not deliver a 100% Technical Design, but only 85% of the Technical Design”(Architect – B). There is not a 
change in which phases, but in the output of each phase.  

Regarding proposition 2, it appears that the phases in Case B were influenced by the contract type, a 
change in what deliverables were produced in each phase is observable.  

Building Information Modelling   
Chapter 4 (section 4.3.4) describes the way BIM is implemented in Case B – Stadhuiskwartier Deventer. 
The goal of BIM in Case B is to create work drawings and deliver an As-Built model. This is done by utilizing 
the following BIM activities: Clash detection, integrated development of design, 3D coordination, 3D work 
drawings, 4D simulation, and creation of a data book. To ensure proper implementation of BIM, 
agreements are made on the following concepts: goals, application utilized, organization and roles, 
process, information exchange, model structure, clash detection, version management, consultation 
structure, document management, software and hardware, ITC infrastructure, and specified agreements 
with suppliers.  

The relation of BIM to the phasing of a project, and to the standard contract, is described based on the 
following propositions:  

3. BIM is experienced to be a positive influence on the project 
4. BIM influences the phases in a project 
5. All disciplines use their own BIM model throughout the process 
6. Protocol(s) and/or standard(s) are used to guide BIM use  
7. BIM has a juridical status i.e. is part of the contract 

BIM experience and barriers  
Interviewees from the Stadhuiskwartier Deventer project state that BIM was more a hindrance than a 
benefit in their project. The Project Director from the Contractor states that:  

“During the project both BIM and traditional method of working were utilized side-by-side on different 
tracks”. Information between these two tracks was not exchanged properly, BIM was a liability for the 
traditional work preparation and the other way around. This created frustrations instead of benefits 
“(Contractor – B).   
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The Project Manager Engineering states that the starting principles regarding BIM lacked, consequently 
there was a lot of re-engineering and remodelling necessary. “BIM then costs a lot of money and becomes 
a liability” (Engineering Consultant – Project Manager Engineering – B). Some interviewees however were 
still positive. The Architect and the Contract Manager, both state that BIM helped in creating insights in the 
complexity and that the implementation of BIM regarding maintenance can be increased.  

Both the BIM Manager and the Project Manager Engineering both mention that when implementing BIM, 
the project managers need to believe in the potential of BIM, otherwise it will not grant full potential. If 
the Project leaders do not steer on BIM, the implementation of BIM will be neglected.  

The BIM manager recognizes the following barrier with BIM. “Project participants associate BIM with a 
process becoming more efficient, and link that efficiency to the idea that less work needs to be done. 
However, the concept ‘nothing in = nothing out’ applies here” (Engineering Consultant – BIM Manager – B). 
When a model is not filled with information the process will not become more efficient. The Project  
Director mentions that “BIM is not a solution in itself, it does not solve any project barriers in itself. Because 
‘rubbish in = rubbish out’ ” (Contractor – Project Director – B). Another barrier the BIM manager mentions 
related to project participants is: “When creating a BIM model lots of unfinished details will arise earlier in 
the process. Engineers tend to want to solve all barriers they come across, which means that project 
participants might tend to execute tasks that are not yet scheduled for a certain phase” (Engineering 
Consultant – BIM Manager – B). Parties might execute work which is not part of their assignment (yet). 
Models that are too detailed for a particular phase are created and BIM overall takes a lot more time than 
necessary. The Architect also sees a barrier with BIM models. He states that when at the start of a project a 
detailed model is created, it is not possible to go back to a more globally modelled model. It should be 
decided what level of detail is necessary at each stage to optimize BIM benefits. The software systems 
within the AEC industry are not able to talk with each other. The Project Director calls the exchange of 
information a ‘Babylonian confusion’. There are semantic problems to the maximization of benefits from 
BIM. Once these are resolved, BIM will become more effective.  

Regarding proposition 3, BIM was experienced as a hindrance during the Stadhuiskwartier Deventer 
project. This is due to a lack of purpose and clear agreements. A LOD500 was part of the deliverable 
output, however, the purpose of that model was unclear as was the exact content the model should have.  

Influence of BIM on process 
In general the interviewees of the Stadhuiskwartier Deventer project state that BIM does influence the 
process. The Project Director states that current BIM practice knows no phasing.  “When a BIM model is 
started the modelers request 100% information as input, to create a model that is 100% correct and fully 
detailed. This is not possible and inflexible within the building process. Knowing everything at the start of 
creating a model is a utopia, that will never be the case” (Contractor – Project Director – B). To make BIM 
more practical phases are necessary within creating the model. The Contract Manager  agrees that BIM 
needs phases and adds that it is necessary to make clear agreements on deliverables per phase and 
tracking progress should be done during the process.   

The BIM Manager is the only one that states, BIM should not have an influence. The current phases should 
stay and that BIM should not change the process. “The current phases are there for a reason, so we still 
need them to complete a project. BIM should work within the current phases” (Engineering Consultant – 
BIM Manager – B).  

Regarding proposition 4, the participants states that BIM needs a phasing, because, currently it does not 
have one. The BIM manager states that BIM should fit in the current stages, so BIM should not influence 
the process phasing of a project.  

BIM Model usage through phases  
In the Stadhuiskwartier Deventer project the Architecture created an architectural model of the design. 
This did not include the structural and installation technical concepts for the design. The Contractor and 
Engineering consultant created a new model during the engineering phase of the process. This included all 
three disciplines. This model was created based on the information received from the previous parties in 
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the process. During the engineering phase a lot of optimizations were made, these were not included in 
the BIM model. This made the BIM model not up to date with the design. During the engineering phase, 
BAM created an aspect model for each discipline. These are combined in a federated model. Co-makers 
delivered IFC files of their part models which replaced parts of the reference/coordination model created 
by the Engineering consultant.  

In the Stadhuiskwartier Deventer project the interviewees agree that the model from the design team was 
not used by the contractor. The interviewees give multiple reasons why the model from previous parties is 
not used: 

• The model was structured in the wrong way (Project Director, BIM Manager and Project Manager 
Engineering) 

• The model contained a lot of errors (Project Manager Engineering) 
• The model was focused on showing esthetical information (Project Director and Project Manager 

Engineering) 
• The model was hard to check the validity (Installation Technical Advisor and Contract Manager), 
• The model contained other info than is necessary at in the phases BAM executes (Project Manager 

Engineering and Project Director) 
• The model did not represent all disciplines (Architect, Project Manager Engineering). The model 

received from the previous parties did contain a structural representation which did not 
correspond to the drawings (that were juridical binding).  

The interviewees state their preferred practice regarding the adoption of a model from a previous party in 
Figure 44. It becomes apparent from Figure 44 that most interviewees (5 out of 6) state that they would 
rather start a new model at the start of their part of the design process. Only the BIM Manager states that 
when it is possible to make agreements with all parties in the process on how to structure the model from 
the start it would be possible and more beneficial to use the model from previous parties. He does add 
that when these agreements are not possible, starting a new model would be his preferred practice.    

 

Figure 44 – Preferred practice in model adoption – Case B 

The BIM Manager adds that taking over a model, without adequate agreements on how to implement BIM 
throughout the entire process, is full of risk. Often the model is not part of the contractual deliverables a 
party needs to produce. The 2D output is leading, continuing with a model from a previous party therefore 
is at a parties own responsibility.  

Regarding proposition 5, in the Stadhuiskwartier Deventer project multiple models are used throughout 
the process. The reason to not adopt the model from a previous party is multifold. It depends on the 
structure, the amount of information, the disciplines incorporated and the correctness of the model 
whether the contractor wants to continue. The participants state that, at the moment, they rather create 
their own model, because then they have full control over the correctness of the model.  

Standards and Protocols used in regard with BIM  
Agreements are made between the involved parties on how to implement BIM (see section 4.3.4) These 
agreements are laid down in a particular document. According to most interviewees (see Figure 45), the 
agreements are recorded in the BIM Plan of Action (PvA) or the BIM Protocol. In the Stadhuiskwartier 
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Deventer Project the interviewees give different names for the document containing the agreements 
regarding BIM. It seems BIM Plan of Action and BIM Protocol are two different names for the same 
document.  

Figure 45 – BIM document on agreements – Case B  

Aside from the BIM protocol there are several standards regarding to BIM in the Netherlands. 

One interviewee mentions the RVB BIM norm (Installation Technical Advisor - B). The BIM Manager 
however states that the RVB BIM Norm was not implemented in the Stadhuiskwartier Deventer project, 
but is the basis for the BAM Modelling Agreements (Engineering Consultant – BIM Manager – B). Regarding 
the RVB BIM norm the Project Director states that that standards is not practical to work with. “The RVB 
BIM norm is too detailed, and not connected to practice” (Contractor – Project Director – B).  

Since the both case A and B are completed a couple of years ago, there are new developments regarding 
BIM standards. The BIM Manager and the Project Manager Engineering state that currently they use the 
BAM modelling agreements as a guideline regarding BIM. The BAM Modelling agreements are based on 
the RVB BIM Norm.  

Even more recently, a group of large contractors agreed on a covenant regarding the structure of models in 
a project. However, the Architect states that he is sceptic about the branch wide implementation of this 
covenant. “The covenant only serves the interests of the contractors instead of all parties in the building 
process” (Architect – B).   

Regarding proposition 6, the BIM agreements, during the Stadhuiskwartier Deventer project, are at the 
contractors side stipulated in a BIM Plan of Action. The RVB BIM norm was not used during the project, 
according to the BIM manager. The RVB BIM norm, is however, the basis for the internal model 
agreements of BAM Advies & Engineering.  

Juridical status of BIM  
Figure 46 shows that almost all the interviewees (4 out of 6) state that the BIM PvA or Protocol was part of 
the contract, and that it is therefore legally binding. The client asked an As-Built model as a deliverable at 
the end of the project, which proves BIM is part of the contract.  

Figure 46 – BIM part of the contract? – Case B 
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Regarding the juridical status, the BIM Manager states that BIM models do not have a juridical status yet. 
Often 2D drawings are the legally binding deliverable that parties need to produce. This means that parties 
cannot be held accountable for errors or wrong information in a BIM deliverable. This can be a barrier for a 
smooth progress as parties might distrust BIM deliverables and take extra time in the process to develop 
their own models.  

Regarding proposition 7,  BIM was part of the contract, in the way that it was a obligated deliverable to 
create a LOD500 as-built model. The participants state that the BIM agreements were coupled to the 
contract as well. The juridical status of BIM deliverables handed over between the designing side and the 
contractors side of the project, is lacking. The BIM manager states that the models do not have a juridical 
status in earlier contracts in the process.  

Phasing in Case B – Stadhuiskwartier Deventer 

In Section 3.1 the building process within the Netherlands and the influences on the building process are 
described. This section describes the process of the Sozawe Groningen project based on the following 
propositions:   

8. The phases used are the phases from the DNR-STB
9. Any deviations are caused by contractual or BIM developments

Phases used in project  
The process is described from the perspective of all interviewed parties: The Architect, the Contractors 
Engineering Consultant, the Installation Technical Advisor, and the Contractor.  

The construction technical leader (Architect – B) states that the process started with a design competition 
back in 2006. Due to political problems, public protest and a design that was too expensive the process 
was delayed. Neutelings Riedijk Architects won the competition and executed the Pre Design and 
Definitive Design and the Architects Engineering Consultant started with the execution of the Technical 
Design. The Municipality of Deventer started using a traditional delivery method but during the project this 
was changed  to an integrated delivery method. Architects Engineering Consultant states that they 
delivered a 85% Technical Design to BAM, even though according to the UAV-GC integrated contract they 
only had to deliver a Definitive Design . The Architects Engineering Consultant mentions:  “normally we 
would deliver a 100% Technical Design, in this project only a 85% Technical Design, which was even more 
than was asked for. However we wanted to lay down as many esthetic principles as possible because we 
did not want the contractor to change any of those due to the design freedom that is part of  a UAV-GC 
contract” (Architects Engineering Consultant – B). After the 85% Technical Design was delivered, the 
Architects Engineering Consultant stayed involved helping the client with Acceptation and Verification.  

The interviewees from the Contractors Engineering Consultant state that they should have received a 
Technical Design from the design team. The assignment of the Contractors Engineering Consultant was to 
develop the Execution Ready Design. “The deliverables we got from the Design Team were more detailed 
than a Technical Design, and included complete work drawings and details. This left little freedom for 
changes and optimizations, even though a UAV-GC contract should grant such freedoms.” (Contractor – 
Project Director – B). The lack of design freedom for the contractor led to tensions within the process. Lots 
of optimizations were calculated to be implemented, the design team however wanted the contractor to 
execute exactly what they had drawn. That is not compatible with a UAV-GC contract. Besides being too 
detailed, the deliverables from the design team were not coordinated among the different disciplines. 
From the three main disciplines – architecture, structural, and installation technique – three different 
design were delivered. “The three disciplines all delivered a completely different building.” (Contractors 
Engineering consultant – Project leader engineering – B). The challenge was to define, which one was 
correct or leading. The Project Leader Engineering also states that these deliverable should have been a 
completely integrated design from all disciplines, as this is part of a Technical Design. the Contractors 
Engineering Consultant decided to continue the process even though lots of coordination errors were 
established. The BIM Manager states that they should have gone back to the design team to let them fix 
their mistakes, instead of continuing knowing the risks such uncoordinated design brings.  
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The Installation Technical advisor states that no deviations from the standard phases were made, however 
in his opinion the deliverables from the design team were a bit too far developed for the phase they should 
have been.  

The Project Director mentions that the architect (and design team) followed the traditional delivery 
method and supplied deliverables including work drawings and detailing. These deliverables should have 
been a Definitive Design at max, but included a more detailed design. The Contractor was responsible for 
further execution of the Execution Ready Design. In the planning no time was calculated for the execution 
of the Execution Ready Design phase. Dividing the  design development into the basement and upper 
building helped in the planning problems. However changing things in the upper building was problematic 
when the basement was already been executed. The Project Director also notes that during the process 
the architect was opposed to any changes which caused the process to become tedious. Figure 47 (page 
131) shows the process of Case B as described by the participants in the project. The green bars are the 
responsibility of the Architect and the rest of the design team. The orange bars are the responsibility of the 
Contractor and his consultants. There are three profound deviation between the process of the 
Stadhuiskwartier Deventer project and the phasing in the DNR-STB 2011.  

Differences with DNR-STB phasing  
The process deviates from the DNR-STB in that no official Technical Design phase was included in the 
process. The Architects Engineer Consultant states that their assignment was to deliver a Definitive Design, 
whilst the Constructor and his advisors all state their assignment started at an Execution Ready Design. 
Noteworthy in this regard is that even though the Technical Design is missing, the Contractor and his 
advisors state that the deliverables from the design team were too detailed for their assignment.  

The second deviation is that the Architect, regardless of his assignment to deliver a Definitive Design, did 
deliver a 85% Technical Design. The Architects Engineering Consultant states they delivered more to make 
sure all (esthetic) design principles are lay down in the deliverables.  

The third deviation is that the work preparation and the design development (with BIM) were executed 
concurrently but not in support of each other. The Project Director states that BIM worked on a separate 
track not supporting any of the tasks within the design and execution process.  

Regarding proposition 8, the phases of the DNR-STB were the phases used within the project. There are 
however, some deviations. The architect states his assignment was to deliver a DO design, whilst the 
participants form the contractors side state their assignment was to develop an UO. It appears that in the 
agreements the Technical Design is missing. Another deviation, is that the architect delivered more than 
his agreement. They delivered a large part of the TO design according to the architect, and a large part of 
the UO design according to the contractors side.  

Influences on phasing  
The deviations can partly be attributed to the contractual and digital developments. The lack of an official 
Technical Design in the process could be caused by the difference of the phasing in the DNR-STB and the 
UAV-GC 2005. The UAV-GC 2005 talks about an Execution Design. The interviewees from the Contractor 
and his advisors mention a Execution Ready Design. They could have mixed up the Execution Ready Design 
of the DNR-STB with the Execution Design from the UAV-GC. The deliverables that are agreed upon for an 
Execution Design appear to be the same as a Technical Design. This would mean that the Technical Design 
is executed but under a different name. This would also explain why the Contractor and his advisors state 
that the deliverables from the Design Team were too detailed for the Definitive Design they had to deliver.  

The second deviation, the 85% TO the Architects Engineering Consultant delivered, can be cause by the use 
of a UAV-GC contract. An Architect wants to control the design as much as possible. The design freedom a 
UAV-GC contract gives to a Contractor is, for an Architect, unwelcome. By laying down more design 
principles and details in their deliverables, an Architect has more control over the development of the 
design in later phases. Furthermore, the change in delivery strategy during the process might have an 
influence as well. The Design Team set out to deliver a Technical Design, but during their design 
development this was changed to a Definitive Design.  
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The third deviation is attributable to the digital developments of BIM. BIM is implemented in this project 
with the goal to deliver an As-Built model at the end. However, due to insufficient agreements on the BIM 
process, and improper idea what the set goal entailed. Even though BIM was a negative influence on the 
process of Case B, the interviewees all agree that if the conditions around BIM are right, it can be a great 
advantage.  

The Project Director states that other elements had an influence on how the process developed. He states 
that the government – with its rules and regulation – and politics – with public participation – both 
influence the course of a process. For instance, the application procedure and requirements for a building 
permit affect the duration and content of certain phases. In Case B, the political influence of protest from 
the public cause a delay in execution. Furthermore the economic crisis in 2007 ensured that the design 
selected from the competition had to be adjusted to fit in to the new budget.  

Regarding proposition 9,  The first deviation might be due to a misconception on what each phase included 
in the process contains. It is not clear how this deviation did arise. The second deviation is due to the fact 
that the client opted for an integrated procurement strategy with the contractor. The architect stated that 
they wanted to have more influence over the design, so they specified more details than necessary and 
coupled these to the design that is part of the contract.  
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Figure 47 – Process Stadhuiskwartier Deventer compared to DNR-STB 2011 



132 

APPENDIX D – UNITED KINGDOM 
This appendix contains all supporting information on the British practice explained in Chapter 7. 

D.1 STAGES AND TASKBARS RIBA PLAN OF WORK 2013 

Description of taskbars and stages of the RIBA Plan of Work 2013 summarized from the RIBA Plan of Work 
2013 Overview (RIBA, 2013a). 

Taskbar 1 – Core objectives 

The core objectives and principal activities of a certain stage are set out in this taskbar. This taskbar is fixed 
and therefore used in all versions of the RIBA Plan of Work 2013. 

Taskbar 2 up until 4 are highly variable throughout projects. Therefore these taskbars are flexible. Users of 
the RIBA Plan of Work 2013 can choose the version of these taskbars that suits their project practices 
(RIBA, 2013a).  

Taskbar 2 – Procurement 

The RIBA Plan of Work 2013 can be used with different procurement method because of this taskbar. The 
procurement taskbar is flexible. When composing a plan of work, a user can choose from the following 
procurement methods: traditional, one-stage design and build, two stage design and build, management 
contract, and contractor-led contract. An extra option is the ‘to be determined’ option, used when 
flexibility is still needed with regard to procurement.  

Taskbar 3 – Programme 

The RIBA Plan of Work 2013 consists of eight stages, however due to a specific procurement method a 
number of stages may occur simultaneously or may overlap. Once a procurement method is chosen in 
taskbar 2, the option for a Project Programme is automatically selected in Taskbar 3. This option in 
adjustable to further project specific requirements. Taskbar 3 highlights the need for a Project Programme 
that sets out the duration and activities of each stages. A Project Programme is a core requirement of 
collaboration contracts, as it ensures that each party is involved in the agreement surrounding project 
timescales and all risks related to a parties specific Schedule of Services. Both the Design Programme(s) 
and the Construction Programme need to coincide with the Project Programme.   

Taskbar 4 – (Town) Planning 

Town Planning was one of the reasons the RIBA Outline Plan of Work needed an update. Taskbar 4 lets the 
user determine whether the planning application is made at the end of Stage 2 or Stage 3, and highlights 
the need to complete planning conditions submissions prior to commencing work on site.  

Taskbar 5 – Suggested Key Support Tasks 

The Suggested Key Support Tasks taskbar sets out four type of tasks: activities related to Sustainability 
Aspirations, activities related to embedding BIM into the process, tasks in relation to statutory 
requirements, and tasks that ensure the project team is properly assembled and that buildability, health 
and safety, and other construction considerations are considered early on in the process. This last task can 
be done using a Project Execution Plan, a Construction Strategy, and a Health and Safety Strategy in the 
preparations of a project. Taskbar 5 is a fixed taskbar and is used in all variations on the RIBA Plan of Work 
2013. 

Taskbar 6 – Sustainability Checkpoints 

The Sustainability checkpoints stem from the Green Overlay of the RIBA Outline Plan of Work 2007. This 
taskbar is selectable and can be switched on or off according to project requirements.  
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Taskbar 7 – Information Exchanges 

Taskbar 7 gives guidance on the information that is delivered at the end of each of the stages, when 
information is exchanged between parties. Two major tasks in this taskbar are the preparation of the 
Design Responsibility Matrix and the Schedule of Services. These two documents impact the ‘who will 
produce what and when’ of a project.  

Taskbar 8 – UK Government Information Exchanges 

The Government of the United Kingdom often acts as a client in construction projects. For that reason, the 
government needs to stay involved in certain parts of the building process. This taskbar states what 
information should be communicated to the government in which stage to comply with the Construction 
Strategy 2011. This taskbar is selectable and can be turned on or off according to project requirements.  

Stage 0 – Strategic Definition 

Core objective in this stage is to identify the client’s Business case and Strategic Brief and other core 
project requirements. This is done to make sure that the Business case and Strategic Brief are properly 
considered before an Initial Project Brief is established. This stage is new compared to the Outline Plan of 
Work 2007, however some activities are derived from former stage A activities.  

State 1 – Preparation and Brief 

The core objectives for this stage are development of Project Objectives, including Quality Objectives, 
Projects Outcomes, Sustainability Aspirations and Project Budget, and development of an Initial Project 
Brief. This comes down to two main activities that need to be executed in parallel: developing the Intial 
Project Brief with feasibility studies, and assembling the project team and defining each party’s roles and 
responsibilities and the information exchanges. This stage merges the residual tasks form the former stage 
A with the Stage B tasks that relate to carrying out preparation activities and briefing them in tandem.  

Stage 2 – Concept Design 

The Concept Design includes preparation of outline proposals for structural design, building service 
systems, outline specifications and preliminary Cost Information along with relevant Project Strategies in 
accordance with the Design Programme. Furthermore it is essential to revisit the brief and update it such 
that the Final Project Brief can be issued at the end of the stage. Other tasks need to be done related to 
the emerging design, such as review the Cost Information, develop a Construction Strategy, a Maintenance 
and Operational Strategy, and a Health and Safety Strategy. Furthermore, the Project Execution Plan needs 
updating. This stage maps the former stage C from the Outline Plan of Work 2007. 

Stage 3 – Developed Design 

The objective of the Developed Design Stage is to prepare a developed design, including coordinated and 
updated proposals for structural design, building service systems, outline specifications, Cost Information, 
and Project strategies, all in accordance with the Design Programme. At the end of Stage 3, the 
architectural, building services, and structural engineering designs will have been developed, and will have 
been checked by the lead designer. The specialist subcontractors will undertake their design work in Stage 
4, however they may provide information and guidance in Stage 3 to create a more robust developed 
design. This stage maps broadly to the former Stage D and part of Stage E.  

Stage 4 – Technical Design 

The technical design stage’s core objectives are to prepare a technical design in accordance with the 
Design Responsibility Matrix and Project Strategies. The technical design includes all architectural, 
structural, and building service information, specialist subcontractor design and specifications, in 
accordance with the design programme. The architectural, building services, and structural engineering 
designs are further refined to provide technical definition of the project and the design work of specialists 
subcontractors is developed and concluded. The Design Responsibility Matrix sets out the level of detail 
that each designer needs to produces. This is dependent on whether construction will be built in 
accordance with information by the design team or based on information developed by a specialist 



134 

subcontractor. At the end of this stage, all aspects of the design will be completed, apart from minor 
queries arising from the site during the construction stage. In many projects, Stage 4 and Stage 5 work 
occurs concurrently, particularly the specialists subcontractor design aspects. This stage maps to the 
remaining part of Stage E and Stage F.  

Stage 5 – Construction 

The core objective is offsite manufacturing and onsite construction in accordance with the construction 
programme, and the resolution of Design queries from site as they arise. The designer’s duties to respond 
to Design Queries is dependent on the procurement strategy/delivery method or the designer’s specific 
Schedule of Services. The output of this stage is As-Constructed information. This stage maps to the former 
Outline Plan of Work 2007 Stage K and includes Stage J.  

Stage 6 – Handover and Close Out 

The objective is to handover the building and to conclude the Building Contract. Priorities will lie with 
facilitating successful handover in line with the Project Programme, and concluding all aspects of the 
Building Contract. The latter includes inspection of defects as they are rectified or the production of 
certification required by the contract. This stage maps to the former Stage L of the Outline Plan of Work 
2007. 

Stage 7 – In Use 

The objective of Stage 7 is to undertake In Use services in accordance with Schedule of Services. This stage 
acknowledges the potential benefits of harnessing the project design information to assist with the 
successful operation and use of a building. The end of a buildings life might be considered in Stage 7, 
however it is more likely that Stage 0 of a follow-up project deals with these aspects. This stage is a new 
stage, and thus has no equivalent in the Outline Plan of Work 2007.  
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D.2 INFORMATION ON PAS 1192-2:2013 

 

Figure 48 – Enlarged version of Figure 29 – Framework of PAS 1192-2:2013) 
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APPENDIX E – VALIDATION 
This appendix contains all supporting and explaining information on both validations (internal and 
external). The validations are part of this research to create more rigor and to be able to generalize the 
results to a certain degree.  

E.1 INTERNAL VALIDATION  

The internal validation helps strengthening the findings from the case studies. The findings are shaped into 
propositions which are the basis of a questionnaire. Each interviewee of both cases is send the 
questionnaire of that particular case. The questionnaires and the answers are included below.  

Questionnaire – Validation Sozawe Groningen  

Vanuit de interviews (afgelopen april & mei) heb ik verschillende bevindingen gedaan. Om de uitkomst van 
mijn onderzoek sterker te maken, wil ik deze bevindingen graag valideren. Dat wil ik doen door jullie de 
belangrijkste bevinden in de vorm van stellingen voor te leggen. Ik wil jullie vragen aan te geven of je het 
met deze bevinding eens of oneens bent. Daarnaast is er de mogelijkheid om uitleg te geven over je keuze 
voor eens/oneens of een eventuele aanvullingen op een bevinding op te schrijven.  

De vragenlijst bestaat uit 27 stellingen en kost ongeveer een half uurtje.  

Naast deze vragenlijst, heb ik ook de samenvatting van het interview per mail gestuurd. Ik zou je willen 
vragen om deze door te nemen, en aan te geven of ik de kern van jouw antwoorden goed heb 
weergegeven. Deze samenvatting zal als bijlage bij het eindverslag worden toegevoegd. Hieronder kun je 
aangeven of je het hier mee eens bent. 

Contract gerelateerde bevindingen  
1 Het project is aanbesteed op basis van een Engineer, Built, en Maintain (EBM)  
Eens Oneens  Anders 
4 0 1 
Opmerkingen  
 

2 Tussen de Opdrachtgever en de Aannemer was er een UAV-GC contract 
Eens Oneens  Anders 
5 0 0 
Opmerkingen  
 

3 UAV-GC contracten waren tijdens Sozawe nog nieuw/onbekend 
Eens Oneens  Anders 
0 3 2 
Opmerkingen  
MVSA Architects had ervaring met Ministerie van Financien en Kromhout Kazerne 
Voor het overgrote deel van het team, van zowel OG en ON, was dit het eerste UAV-GC werk 
O.A. De nieuwe Kolk in Assen was ook een UAV-GC traject wat eerder was doorlopen  
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4 De fasering (gebruik van design (SO,VO,DO,TO,UO) is in het contract opgenomen 
Eens Oneens  Anders 
2 2 1 
Opmerkingen 
Al weet ik niet precies wat je bedoelt, In het contract (de basisovereenkomst) worden de fasen niet 
benoemd. In de Annex, in te dienen toets & acceptatie documenten gevraagd op TO niveau. Waarbij TO 
niet direct gekoppeld is aan de DNR-STB 
Uitvraag op basis van DO stukken, WABO door opdrachtgever 
Bij dit EBM contract zijn we gestart vanaf een VO 
De vraagspecificatie bestond uit een DO+, van daaruit is doorgewerkt naar TO en UO 

5 Het is lastig om vooraf aan te geven wat er tijdens een project precies nodig is (mankracht, aantal 
tekeningen/modellen etc.) 

Eens Oneens Anders 
2 3 0 
Opmerkingen 
De betrokkenheid van de toetsende partijen in de toets- en acceptatiefase kan lopen van een eenmalige 
toets van de definitieve stukken (weinig werk) tot een wekelijks overleg (veel werk). In het belang van 
een optimaal gebouw heeft de opdrachtgever voor het laatst gekozen. 
Afhankelijk van een duidelijke werkomvang is dit goed in te schatten 
Vanuit de vraagspecificatie dient dit helder te worden, immers voor een goede prijs is dit cruciaal 

6 De keuze voor een bepaald soort contract (bijv. UAV-GC) beïnvloed de fasering (gebruik van 
design fases SO,VO,DO,TO,UO) van het project 

Eens Oneens  Anders 
2 3 0 
Opmerkingen 
Maakt géén verschil met UAV, fasen gelijk aan toets moment. 

7 Er zit verschil in de fases uit de DNR-STB en de UAV-GC. Het Uitvoeringsgereed ontwerp (UO ) uit 
de DNR-STB is anders dan het Uitvoeringsontwerp uit de UAV-GC 

Eens Oneens  Anders 
3 2 0 
Opmerkingen 
Wordt in de UAV-GC niet specifiek omschreven, DNR is ondersteunend 
UAV-gc omschrijft géén fases 

BIM gerelateerde bevindingen  
8 Tijdens Sozawe Groningen stond BIM nog in de kinderschoenen 
Eens Oneens  Anders 
4 1 0 
Opmerkingen 
Installatie adviseur en veel leveranciers hebben niet in het model gewerkt: architect, constructeur, 
aannemer en installateur wel.  
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9 Binnen het Sozawe Groningen project werd BIM toegepast om een integraal gebouw te kunnen 
ontwikkelen 

Eens Oneens  Anders 
5 0 0 
Opmerkingen  
 

10 De BIM functies die bij het Stadhuiskwartier Deventer gebruikt zijn, zijn:  
 Eens  Oneens 
Clash detectie 5 0 
Communicatie met klant 4 1 
4D planning 1 4 
Coördineren van Co-makers 5 0 
Opmerkingen  
 

11 De BIM functies die bij het Stadhuiskwartier Deventer gebruikt zijn, zijn:  
 Eens  Oneens 
Taakverdeling 5 0 
Informatie uitwisselen 5 0 
Versie managend 5 0 
Planning 2 3 
Coördinatie 5 0 
Omgaan met clashes  5 0  
Software 4 1 
Referentie punt/ nul punt 5 0 
Detailniveau 4 1 
Bestandsformat 5 0 
Opmerkingen  
Volgens mij tenminste, om het 100% zeker te weten zou ik dat moten nagaan uit de vastgelegde 
documenten, maar ik ga er vanuit dat jij dat hebt gedaan.   
 

12 In het project Sozawe was BIM een verrijking/voordeel 
Eens Oneens  Anders 
5 0 0 
Opmerkingen  
 

13 De BIM functies die bij het Stadhuiskwartier Deventer gebruikt zijn, zijn:  
 Eens  Oneens 
BIM moet geen doel zijn 5 0 
Onderaannemers/ co-makers kunnen niet met de benodigde software 
werken, ook al zeggen ze vaak van wel 

5 0 

Volledige informatie over het ontwerp is nodig om een goed model te 
maken. Een model brengt echter weer onregelmatigheden aan het licht 
waardoor het ontwerp en daarmee het model weer veranderd.  

3 2 

Status van objecten is soms onduidelijk. Objecten zijn te gedetailleerd 
gemodelleerd voor hoever er al keuzes zijn gemaakt 

3 2 

Opmerkingen  
Stelling 3 – ben ik met deel 1 oneens  
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14 Het gebruik van BIM beïnvloed de fasering, want informatie is op andere momenten in het proces 
nodig en de Design en Engineerings fases duurt langer, terwijl de uitvoering korter duurt 

Eens Oneens  Anders 
3 2 0 
Opmerkingen  
Dat de engineeringsfase langer duurt heeft volgens mij niet direct met BIM te maken. Ook druf ik deel 1 
van de stelling niet zo hard te maken. Het hangt er namelijk van af hoe je omgaat met de modellen en ik 
denk dat de informatieve behoefte veel meer aan de risico beheersing behoefte afhangt dan de 
modellen.  
De opzet van het BIM model moet voorkomen dat er in het begin te gedetailleerd getekend wordt.  
Te algemeen 
 

15 Bij het Sozawe Groningen project heeft de aannemer zelf een model opgezet en dus niet het 
model van de architect overgenomen.  

Eens Oneens  Anders 
3 1 1 
Opmerkingen  
Er is verder gewerkt op het model van de architect en constructeur. De installaties zijn wel nieuw 
opgezet 
A&E heeft het model opgezet.  
 

16 De BIM functies die bij het Stadhuiskwartier Deventer gebruikt zijn, zijn:  
 Eens  Oneens 
Kwaliteit van het model laat te weten over  5 0 
De structuur van het model is anders dan gewenst 5 0 
De informatie in het model is niet accuraat 4 1 
Opmerkingen  
Dit kunnen allemaal redenen zijn, hangt van de situatie af  
Informatie aanpassing vragen niet om een geheel nieuw model 
 

17 Met betrekking tot het wel of niet opnieuw beginnen van een model, ligt de voorkeur van de 
aannemer en zijn adviseurs bij het opnieuw beginnen 

Eens Oneens  Anders 
3 2 0 
Opmerkingen  
Wanneer het model in orde is gaan wij hiermee verder  
 

18 RVB BIM norm en NL-SFB codes zijn de standaarden die met betrekking tot BIM tijdens het 
Sozawe Groningen project zijn gebruikt 

Eens Oneens  Anders 
1 2 2 
Opmerkingen  
Was toen nog niet op orde 
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19 Afspraken met betrekking tot BIM worden vastgelegd in het BIM plan van aanpak 
Eens Oneens  Anders 
5 0 0 
Opmerkingen  
 

20 Het BIM Plan van Aanpak was tijdens het Sozawe Groningen project geen onderdeel van het 
contract 

Eens Oneens  Anders 
4 0 1 
Opmerkingen  
Van oorsprong was BIM geen eis van de opdrachtgever 
 

21 Het model had tijdens het Sozawe Groningen project geen juridische status 
Eens Oneens  Anders 
5 0 0 
Opmerkingen  
Platte tekeningen dienden als contract-set  
 
Fasering gerelateerde bevindingen  
22 De fasering van de DNR-STB (SO,VO,DO,TO,UO) is gebruikt in het Sozawe Groningen project 
Eens Oneens  Anders 
3 1 1 
Opmerkingen  
Als BAM hebben we daar erg op gestuurd in ons voordeel en om de verwachtingen vast te stellen 
Opdrachtnemer vanaf DO 
Vanaf DO+ uitgewerkt naar TO en UO 
 

23 Het Structuur Ontwerp (SO), Voor ontwerp (VO), Definitief Ontwerp (DO), en de bouwaanvraag 
zijn bij het Sozawe Groningen project door de architect (en andere adviseurs) uitgevoerd.  

Eens Oneens  Anders 
4 1 0 
Opmerkingen  
Vanaf VO heeft BM de documenten verder gebracht  Later gerectificeerd dat dit inderdaad vanaf TO 
is.  
 

24 Het Technisch Ontwerp (TO), Uitvoeringsgereed Ontwerp (UO), de Werkvoorbereiding en 
Uitvoering zijn bij het Sozawe Groningen project gedaan door de Aannemer (en adviseurs) 

Eens Oneens  Anders 
5 0 0 
Opmerkingen  
 

25 Bij het Sozawe Groningen project werd een DO+ aangeleverd door de architect (en andere 
adviseurs) aan de aannemer 

Eens Oneens  Anders 
4 0 1 
Opmerkingen  
Voor een juist begrip, de aannemer bestaat niet in de UAV-GC, dit is de opdrachtnemer 
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26 Het DO+ heeft ten opzichte van een DO ook product specificaties. Bijv. de keuze voor de holcon 
vloer is al in het Definitief ontwerp gemaakt in plaats van het Technisch ontwerp. 

Eens Oneens Anders 
4 1 0 
Opmerkingen 
Keuze Holcon vloer zou anders ook in het DO gemaakt moeten worden. Het verschil DO en DO+ zit hem 
in de bouwaanvraag en het gereed maken daarvoor 
De opdrachtnemer had nog wel de mogelijkheid alternatieven aan te bieden 

27 De fases worden gebruikt om met de klant te communiceren over de voortgang 
Eens Oneens  Anders 
4 1 0 
Opmerkingen 
Daarnaast ook toetsing aan de vraagspecificatie 
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Questionnaire - Validation Stadhuiskwartier Deventer  

Vanuit de interviews (afgelopen april & mei) heb ik verschillende bevindingen gedaan. Om de uitkomst van 
mijn onderzoek sterker te maken, wil ik deze bevindingen graag valideren. Dat wil ik doen door jullie de 
belangrijkste bevinden in de vorm van stellingen voor te leggen. Ik wil jullie vragen aan te geven of je het 
met deze bevinding eens of oneens bent. Daarnaast is er de mogelijkheid om uitleg te geven over je keuze 
voor eens/oneens of een eventuele aanvullingen op een bevinding op te schrijven.  

De vragenlijst bestaat uit 32 stellingen en kost ongeveer een half uurtje.  

Naast deze vragenlijst, heb ik ook de samenvatting van het interview per mail gestuurd. Ik zou je willen 
vragen om deze door te nemen, en aan te geven of ik de kern van jouw antwoorden goed heb 
weergegeven. Deze samenvatting zal als bijlage bij het eindverslag worden toegevoegd. Hieronder kun je 
aangeven of je het hier mee eens bent. 

Contract gerelateerde bevindingen  
 

1 Het Stadhuiskwartier Deventer project is aanbesteed op basis van Engineer, Built, en Maintain 
(EBM) 

Eens Oneens  Anders 
5 0 0 
Opmerkingen  
Engineering is alleen uitwerking DO naar TO 
Ja, er lag een TO. Dus er restte een UO. En onderhoud. Dan is het een EBM  
 

2 Er was een verandering van contract vorm. Van traditioneel (UAV) naar geïntegreerd (UAV-GC) 
Eens Oneens  Anders 
3 2 0 
Opmerkingen  
De contractvrom is UAV-GC. Echter engineering onderbouw is door OG uitgevoerd, en dat loopt dan als 
‘UAV’ er doorheen. Dat is de weeffout  
Hoezo veranderde de contractvorm? Voor BAM was het altijd een UAV-GC geweest. Dat het voor OG 
een late keuze was om voor deze contractvorm te kiezen volgens de info die ik heb wel juist.  
 

3 Het contract tussen de Architect (en ander adviseurs) en de opdrachtgever was gebaseerd op de 
DNR2011, met de opdracht om een bestek (TO) op te leveren.  

Eens Oneens  Anders 
3 1 1 
Opmerkingen  
BAM heeft een vraagspecificatie gekeregen als vertrekpunt voor verdere uitwerking  
Daar ga ik van uit, maar kan ik niet bevestigen  
 

4 De verandering van contractvorm (van UAV naar UAV-GC) zorgde dat de opdracht van de 
architect veranderde 

Eens Oneens  Anders 
3 2 0 
Opmerkingen  
In de uitvoering een esthetische toetsende rol  
Het is een discrepantie die erin is gebleven. OG heeft de contractvorm niet veranderd, niet met BAM, 
ook niet met de adviseurs  
Ik weet  niet waar je dit op baseert. Mij niet bekend.  
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5 Het contract tussen de Aannemer (en andere adviseurs) en de opdrachtgever was gebaseerd op 
de UAV-GC, met de opdracht een uitvoeringsgereed ontwerp op te leveren en vervolgens uit te 
voeren.  

Eens Oneens  Anders 
5 0 0 
Opmerkingen  
Conform je allereerste stelling inderdaad  
 

6 De fases (SO,VO,DO,TO,UO e.d.) zijn opgenomen in het contract  
Eens Oneens  Anders 
1 4 0 
Opmerkingen  
TO is aangeleverd door de OG. BAM heeft UO gemaakt.  
Welk contract bedoel je nu?  
 

7 De keuze voor een bepaald contract (bijv. UAV-GC) beïnvloed de fasering, want het 
kwaliteitsniveau dat per fases gevraagd wordt veranderd 

Eens Oneens  Anders 
3 2 0 
Opmerkingen  
De keuze voor een bepaald contract moet aansluiten bij de daadwerkelijke rolverdeling 
(verantwoordelijkheden en bevoegdheden) van partijen.  
Ik begrijp de stelling niet  
 

8 Bij het Stadhuiskwartier Deventer project had het veranderen van het contract (van UAV naar 
UAV-GC) invloed op de fasering. De output van de fases veranderde.  

Eens Oneens  Anders 
2 3 0 
Opmerkingen  
Je hebt dit niet goed in beeld, overleg gewenst 
Hoezo veranderde de contractvorm? Voor BAM is het altijd een UAV-GC geweest. Dat het voor OG een 
late keuze was om voor deze contractvorm te kiezen is volgens de info die ik heb wel juist.  
 

BIM gerelateerde bevindingen  
9 Bij het Stadhuiskwartier Deventer project had BIM als doel om werktekeningen te genereren en 

een As-Built model op te leveren.  
Eens Oneens  Anders 
3 1 1 
Opmerkingen  
OG wilde een LOD500 revisiemodel. BAM wilde er tevens output in borgen/uit genereren.  
 

10 De BIM functies die bij het Stadhuiskwartier Deventer gebruikt zijn, zijn:  
 Eens  Oneens 
Clash detectie 5 0 
Geïntegreerd ontwerp ontwikkelen 4 1 
3D coördinatie 4 1 
3D werktekeningen maken 2 3 
4D simulatie 0 5 
Creëren van een databoek vanuit het model 5 0  
Opmerkingen  
Naar onze mening, echter formeel zou BAM dit moeten invullen (ABT)  
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11 De afspraken rond BIM bij het Stadhuiskwartier Deventer project zijn gemaakt over:  
 Eens  Oneens 
BIM doel 4 1 
BIM functies 5 0 
Organisatie en rollen 4 1 
BIM proces 4 1 
Informatie uitwisseling 5 0 
Structuur van het model 3 2 
Omgaan met clashes 4 1 
Versie management 3 2 
Overleg structuur 4 2 
Document management 3 2 
Software en hardware 3 2 
ICT infrastructuur 2 3 
Specifieke afspraken met leveranciers  5 0 
Opmerkingen  
In BIM Plan van Aanpak (BAM A&E) vastgelegd  
Naar onze mening, echter formeel zou BAM dit moeten invullen  
 

12 BIM was bij Stadhuiskwartier Deventer geen voordeel maar zat eerder in de weg. Traditioneel 
werken en BIM zaten op twee sporen en ondersteunde elkaar niet 

Eens Oneens  Anders 
2 3 0 
Opmerkingen  
Te zwarte-witte stelling 
 

13 BIM hielp wel bij het inzicht verschaffen in de complexiteit van het ontwerp  
Eens Oneens  Anders 
5 0 0 
Opmerkingen  
 

14 Om te zorgen dat BIM succesvol is/wordt in een project, moet de projectleiding het BIM initiatief 
steunen en op BIM implementatie sturen.  

Eens Oneens  Anders 
5 0 0 
Opmerkingen  
BIM is een methodiek. Als die niet integraal gedragen wordt zijn de foutrisico’s te groot  
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15 Probleem met BIM binnen het Stadhuiskwartier Deventer project 
 Eens Oneens 
BIM wordt gezien als een 
oplossing, dit is niet zo want niks 
in = niks uit, en shit in = shit uit 

4 1 

Partijen trekken extra werk naar 
zich toe omdat problemen sneller 
aan het licht komen 

2 3 

Als een model heel gedetailleerd 
wordt ingezet, kun je niet terug 
naar een globaler model 

2 3 

Er is een semantisch probleem. 
Software kan niet met elkaar 
praten. Er is een zogenaamde 
‘Babylonische spraakverwarring’ 

2 3 

Opmerkingen  
Mensen kunnen niet met elkaar communiceren. Software is maar een hulpmiddel 
Naar onze mening, echt formeel zou BAM dit moeten invullen.  
 

16 BIM beïnvloed het proces want BIM heeft namelijk fases nodig, er kan geen 100% informatie 
geleverd worden aan de start van het modelleren 

Eens Oneens  Anders 
5 0 0 
Opmerkingen  
 

17 Bij het Stadhuiskwartier Deventer project heeft de aannemer een nieuw model opgezet en dus 
niet het model van de architect (en andere adviseurs) overgenomen 

Eens Oneens  Anders 
4 0 1 
Opmerkingen  
De aannemer modelleert vanuit een ander output wens.  
 

18 De redenen om een BIM model opnieuw te beginnen zijn:  
 Eens Oneens 
De structuur van het model is anders dan gewenst 5 0 
Kwaliteit van het model laat te wensen over  4 1 
Het model van architect is gefocust op esthetische weergave 4 1 
Het model is moeilijk te checken op correctheid 2 3 
Er is andere informatie nodig dan het model bevat 4 1 
Niet alle disciplines zijn in het model opgenomen 4 1 
Opmerkingen  
Het model van de architect is niet getekend zoals gebouw wordt (as built) 
Dat dus!  
Naar onze mening echter formeel zou BAM dit beter zelf moeten kunnen beantwoorden (ABT)  
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19 Met betrekking tot het wel of niet opnieuw beginnen van een model, ligt de voorkeur van de 
annemer en zijn adviseurs bij het opnieuw beginnen 

Eens Oneens  Anders 
1 3 1 
Opmerkingen  
Geen mening 
Het doel is dat er in één keer goed model wordt gebouwd. Of door de adviseur of door de bouwer. Dus 
opnieuw overdoen is energieverspilling 
Situationeel 
Dit zou nooit het uitgangspunt mogen zijn bij het werken in BIM. Juist hiermee zou informatie verloren 
gaan.  
 

20 Het overnemen van het model van de voor de voorgaande partij is alleen voordelig als er 
afspraken gemaakt worden over de structuur 

Eens Oneens  Anders 
2 2 1 
Opmerkingen  
Niet alleen structuur. Ook detailniveau en realiteit, wat getekend is moet in één keer goed zijn. 
Te zwart-wit. Groninger forum is bijv. een hybride situatie.  
 

21 Afspraken rond BIM waren bij het Stadhuiskwartier Deventer project vastgelegd in het BIM plan 
van aanpak 

Eens Oneens  Anders 
4 1 0 
Opmerkingen  
Echter na aanbesteding, dus het model wat daarvoor gemaakt was, was een feit, en die faalkosten waren 
niet meer te voorkomen 
Van BAM A&E 
Afspraken golden enkel voor het te leveren LOD500 revisiemodel en niet over het model wat door BAM 
is gebruikt tijdens de uitvoering.  
 

22 Bij het Stadhuiskwartier Deventer was het BIM plan van aanpak onderdeel van het contract 
Eens Oneens  Anders 
0 5 0 
Opmerkingen  
Zie 21 
Weet ik niet. Ik denk dat het plan er later was dan de deal met de gemeente  
Het leveren van een LOD500 revisiemodel was onderdeel van het contract  
 

23 Bij het Stadhuiskwartier Deventer project had het BIM model geen juridische status, de 
tekeningen waren leidend. Je kun partijen dus niet verantwoordelijk houden voor fouten in het 
model 

Eens Oneens  Anders 
3 2 0 
Opmerkingen  
Dat doen OG en architecten wel vaker, dat is geen goede zaak. Zal in de toekomst anders moeten. Wat je 
maakt daar moet je voor staan, ook als architecten en adviseurs 
Partijen zijn verantwoordelijk voor hun eigen daden.  
 



147 

Fasering gerelateerde bevindingen  
24 De fasering van de DNR-STB (SO,VO,DO,TO,UO) is gebruikt in het Stadhuiskwartier Deventer 

project 
Eens Oneens Anders 
3 1 1 
Opmerkingen 
Wat bedoel je? De terminologie is gebruikt. Input was TO. Output UO. Conform DNR 

25 Het Structuur Ontwerp (SO), Voor ontwerp (VO), en Definitief Ontwerp (DO) zijn bij het 
Stadhuiskwartier Deventer project door de architect (en ander adviseurs) uitgevoerd. 

Eens Oneens Anders 
5 0 0 
Opmerkingen 
VO betekent VOORLOPIG Ontwerp 
Zo zou het hebben moeten zijn ;-) 

26 Het Uitvoeringsgereed ontwerp (UO), de werkvoorbereiding en uitvoering zijn bij het 
Stadhuiskwartier Deventer project gedaan door de aannemer (en adviseurs) 

Eens Oneens Anders 
3 1 1 
Opmerkingen 
Onder verantwoordelijkheid van…. 

27 Bij het Stadhuiskwartier Deventer project heeft de architect een DO+ (85% van TO) aangeleverd. 
Dit was volgens de aannemer veel te gedetailleerd 

Eens Oneens Anders 
1 2 2 
Opmerkingen 
Architect heeft volledig TO gemaakt en 85% UO. Er is dus sprake van een overlap waarbij BAM vindt dat 
architect geen UO had moeten maken. Het is de taak en bevoegdheid van BAM. Nu hadden we er alleen 
last van.  
Ze hebben een DO en bestek aangeleverd. Ik weet niet waar de 85% vandaan komt. En het was 
kwalitatief mager. Dat in tegenstelling tot de term ‘gedetailleerd’.  

28 Kijkend naar de opdrachten beschreven in stelling 25 en 26, zit er een gat in het proces. Het 
Technisch ontwerp mist 

Eens Oneens Anders 
3 2 0 
Opmerkingen 
Zie 27. Geen gat maar overlap, waardoor discrepantie is ontstaan. Het werd TO genoemd maar het was 
UO voor 85% 
Ik denk dat je gelijk hebt. De integraliteit mistte. Dat was het grootste probleem. Maar dat zou in een DO 
al correct moeten zijn.  
Uitwerking TO dient door BAM te geschieden conform UAV-GC contractvorm 



148 

29 De traditionele werkvoorbereiding loopt tegelijk met de ontwerp ontwikkeling en BIM 
Eens Oneens  Anders 
3 1 1 
Opmerkingen 
En dat is niet de bedoeling! BIM hoort werkvoorbereiding te ondersteunen en te vereenvoudigen 
U bedoelt? 

30 Het gat in het proces zou verklaard kunnen worden door het verschil in fases in de DNR-STB en 
de UAV-GC. Het uitvoerings-ontwerp uit de UAV-GC staat gelijk aan het Technisch Ontwerp van 
de DNR-STB 

Eens Oneens Anders 
1 3 1 
Opmerkingen 
Weet ik niet 

31 De architect heeft meer aangeleverd dan aanvankelijk zijn opdracht (85% TO i.p.v. DO) om zoveel 
mogelijk vast te leggen in de opdracht voor de aannemer en zo de ontwerpvrijheid van de 
aannemer in te perken.  

Eens Oneens Anders 
2 2 1 
Opmerkingen 
85% van UO, dus een fase verder! 
De aangeleverde situatie was inhoudelijk (integraal) niet afgestemd. Er was geen consistente basis voor 
BAM. Als men ontwerpvrijheid van ON wil inperken is de UAV-GC niet de juiste contractvorm.  

32 BIM was geen voordeel in het project omdat er onvoldoende uitgangspunten en afspraken waren 
reond BIM 

Eens Oneens Anders 
1 5 0 
Opmerkingen 
BIM ging op zich prima. Maar zonder 100% uitganspunten  niet gaan BIMmen 

33 Het proces van Stadhuiskwartier Deventer is beïnvloed door: 
Eens Oneens 

Politiek en publieke inspraak 5 0 
Overheid en regelgeving 
(bestemmingsplan, 
omgevingsvergunning) 

4 1 

Opmerkingen 
Proces is vooral verstoord door verkeerde keuze contractvorm en het ‘daar aan vast zitten/houden’ van 
partijen 
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E.2 EXTERNAL VALIDATION  

The external validation helps to create more rigor to the research result. By means of a workshop with 
experts, the proposed solution is validated and afterwards adjusted. This appendix describes the goals, the 
method and findings of the external validation.  

Goal  

The goal of the external validation is to present the findings of the entire research to an independent 
group of experts. The experts will give their opinion on the relevance, the applicability in practice, and if 
they think something is missing.  

Experts involved  

In consultation with my company supervisors the following eight experts received an invitation for the 
validation workshop. Six out of the eight experts were available and participated in the workshop. All of 
the experts are employee at BAM Advies & Engineering, but have different function within the company 
and within the building process. Some are BIM experts and others are more focused on the process.  

Table 24 – Participants external validation workshop 

    
1 René Sterken Rene.sterken@bam.nl Hoofd Ontwerp en Engineering/ 

adjunct directeur BAM Advies & Eng.  
2 Huib Tieleman  Huib.tieleman@bam.nl Hoofd BIM center 
3 Mark Bouman Mark.bouman@bam.nl Engineering manager 
4 Rob Oostdam Rob.oostdam@bam.nl Vakgroepleider advisering 

(procesmanagement, integraal 
ontwerpen)  

5 Jeroen Harink Jeroen.harink@bam.nl Adviseur (BIM, data management) 
6 Jeroen Mackaij Jeroen.mackaij@bam.nl BIM adviseur  
7 Pieter Geradts Pieter.geradts@bam.nl Ontwikkelmanager (Geïntegreerde 

contracten)  
8 René Karsdorp Rene.karsdorp@bam.nl Senior adviseur bouwkunde 
 

Workshop method 

A couple of days prior to the workshop the participants received a document containing a general 
explanation on the entire research and an in-depth explanation on the practice in the United Kingdom.  

The workshop started with a  presentation on the practice of the United Kingdom that was analyzed. 
During the presentation the participants were given the opportunity to ask question on the UK practice. 
After the presentation the participants were asked to write down their first impressions based on what  
they thought was striking, the same or different, and or usable from what they now knew about the British 
practice. These first impressions lead to a first discussion on the differences of the Dutch and British 
practice. The findings are recorded bellow.  

Then a presentation on the barriers found in the case studies and my idea on solving these barriers with 
methods found in the British practice, was given. Per element of the solution, a discussion with the experts 
on the relevance and applicability was engaged. The findings are described below.  
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Workshop findings  

Feedback on my ideas: 

I. Take over the design phases of RIBA. SO and VO become Concept Design, DO and part TO become 
Developed Design, and part TO, UO and Work Preparation become Elaborated Design  

• This phasing is consistent with the BAM Total Engineering phasing – Vorm, Ontwerp, and
Engineering. Only the division between Ontwerp and Engineering was aligned with the current end
of the DO.

• This phasing should provide time-savings in the entire process. Do show this in your visual
representation of the solution.

• When you decrease the amount of handover/check points with the client, it is pertinent that you
agree exactly on what to deliver in each phase.

o Culture of UK AEC industry is different from ours. They are accustomed to make more
detailed agreements on the content of each phase. We have experienced this when doing
the Tanzania Airport project with BAM Construct. They have the BRSIA which supports the
RIBA Plan of Work, and states all deliverables for MEP with examples of what the quality
should be. (RO)

o DNR-STB is too abstract in what needs to be delivered. BRSIA is better. Clearly defines
what and how it should be delivered

o In NL we agree on the minimum and the we are going to discuss (polderen) what we are
actually delivering. Because of the indistinctness it becomes unclear what has to be
delivered and multiple interpretations arise.

o Important to lay down per phases what is necessary without ambiguities (zwart-wit
vastleggen, geen grijsgebied).

• Verification points with client 
• Competitive position  Is it handy to change our practice whilst nobody in the industry know the

context (UK practice) from which we take the new practice
• Ideally during the phasing of a project, information from previous OPEX phases is taken on
• Remark, all deliverables from previous parties involved in the process need to be correct.

Programme of Requirements needs to be specified clearly. Design deliverables need to be specified
clearly.

• Taking OPEX into account will give more information on execution and maintenance phases in
project.

II. Design Responsibility Matrix with Information Exchanges

• At the moment, Information Exchanges are defined after the tender is completed. This is too late!
Then you need to adjust the process. Should be defined earlier.

III. PAS 1192-2:2013

• BAM Construct UK is PAS certified. They have incorporated all the PAS recommendations within
their workflow. However, these are not yet proven in practice.

• The PAS is composed from a consultants perspective, with input from practice.
• PAS management cycle can be initiated again when a contractor wants to sub-contract a sub-

contractor or sub-advisor. The Contractor then becomes the client, and demands the sub-
contractor or advisor complies with the BEP and EIR from the initial client.

Mobilization phase: 

• Mobilization phase within PAS is very good. You need time to set up the process, check
agreements and test

• Mobilization can also be used to validated/check the deliverables from previous parties.
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Employers Information Requirements: 

• Is it a downside that the client might not have the knowledge to steer a BIM process? And has to 
hire a consultant to do so? 

o This will only be hard the first (couple of ) time(s). Once a basic EIR has been composed, a 
client can use this every time and adjust it for each specific project.  

o Just like the RijksGebouwenDienst. They have composed their BIM Norm, which is similar 
to an EIR. And they apply it in all their projects. (HT)  

IV. BIM Protocol  

• We do have addendums to contracts. Often an equivalent to BIM protocol is drafted and attached 
to the contract. These are not standardized and differ per time!  

o Standardization could be helpful, now you have to check each time what such an BIM 
addendum states  

• The clause regarding precedence of models over 2D output drawn from the model does not have 
an equivalent in NL.  

o Would be good to add such a clause.  
o Creating 2D output from models is tedious and time-consuming. Rather we just skip it all 

together, but that might be a bridge too far for now.  

V. BIM Execution Plan 

• When EIR is defined in right way, you know what you can expect to receive from previous partiers. 
Defining Deliverables is very important.  

• Making sure all parties follow the same BEP would be beneficial. Now we see that we (BAM Advies 
& Engineering) compose a BEP when we are involved in the process. The client’s consultants have 
their own BEP, which might be different from the one we use.  

VI. Supply chain forms  

• Parties will be subjective in filling in the forms. They will state their capabilities are better than 
they in reality are 

• As BAM we want partnerships. So then the forms will not be necessary. However at the start of 
such partnerships it could be helpful  
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APPENDIX F – SOLUTION 
F1.  COMPARISON BETWEEN DUTCH AND BRITISH PHASES (ENLARGED) 

Figure 49 – Enlarged  version of Figure 31 – Comparison of the Dutch and British methods of phasing a project) 
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