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89It takes two flints to make a fire.99



Throughout the five months of study, the title 8Added value of Bouwteams9

with an inspiring workspace to conduct this project. Gerard Buunk9s practical insights and his trust 
enriched the project, while Mehmet Uzun9s supervision and c
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did not win the project. In 2002, the Netherlands9 parliamentary inquiry Committee on Construction 



The Bouwteam9
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achieved by adding to each other9s 

understands other people9s roles and responsibilities. However, the study found that while clients 
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Increased understanding of each other9s challenges 



 

Increased understanding of each other9s challenges 



 

 

by considering the contractor9s input 



 

 

is 



 

by using the contractor9s expertise during the design phase. 

Increased understanding of each other’s challenges (#19)



 

 

a 8culture of collaboration9 



 

 

 

 

€86M (million)
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he 8Room for the River9 program.
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8controlling costs9
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the client9s perspective



 
literature9s primary 

 

 

8cooperation9, 8 9, 8PPS9



 

 



 

 

 

: 8The use of &9
8totally disagree9 to 8totally 

agree9. 

 

 

 



 

 

 



through connections and snowball sampling within the researcher9s network.   



 

 

Increased understanding of each other9s challenges 



 
 the two cases 

 

areas and businesses. The project aimed to redevelop public space to improve the area9s 

municipality9s maintenance budget 

<Since we had a definite design for the above

solutions.=

89It is not that we saved money using a Bouwteam, but it surely contributed to 
term value creation.=



an increased understanding of each other9s challenges 

better understanding of each other9s work and challenges. Collaboration also fosters acquiring new 



 

89In the sketch design, the client was in the lead, while we (the contractor) played 
a role in controlling and advising on practical matters. (&) We tended towards 

towards a more integral one.99

89The sequence of the design activities is vital to a Bouwteam. (&) Working is a 
. (&) Trust is the most 

important, transparency and keeping each other9s interest in mind is key.99

89During an argument, it is all about the conversation, not about what the 
contract says. Considering each other9s interest leads to a solution to which both 

parties can agree.99

89When there is too much focus on the systems and contract management, it 
could be that the operation is a success, but the patient dies.99



the accuracy of the estimates (#12). Cost integration varied depending on the project9s phase and 

ased understanding of each other9s challenges (#19). Also, the reduction of environmental 
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Increased understanding of each other9s challenges 



correlation of 0.56 was observed between the increased understanding of each other9s challenges 



 

 

 

respondents9 answers. 

Increased understanding of each other9s challenges 



The expert survey9s findings 

(#14), increased understanding of each other9s challenges (#19), 

Increased understanding of each other9s challenges 
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test with α=0.05. 



 

in the column 8Expert survey9 
8Case study9 

8Project survey9 

Increased understanding of each other9s challenges 



9 contribution

relationship between the increased understanding of each other9s challenges (#19) and the 

also 



 

 

8large time and labour commitment required from the client and contractor9 has been misinterpreted. 

(#11), understanding of each other9s challenges (#19), and improved end



 



 

 

 

 



 

 

 



 

, some participants provided vague answers, using terms like 8certainly less than x %9 and 

± ±

±



 

 

 



focus on 8competitive9 or 8fair9 pricing of works warrants further exploration. 

by experts9 opinions in the expert survey, and their realisation 



 





 

Cleven, R. (2019). Kostenramingen 89Centrumplan Didam99 en 89Riolering en Blauwe Ader9.

Handreiking 8Aanbesteden van twee fasen contracten9.
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8Handreiking Bouwteams9 8Handreiking 2
projecten9 8Handreiking aanbesteding van twee fasen contracten9

conducted using the queries 8competition OR collaboration OR cooperation AND construction9 
8opportunistic behaviour AND Bouwteams9
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Ą� = Ā2 ∗ Ć ∗ (1 − Ć)ă2Ą� = ÿĂăÿĂ ĉÿăĆĂă ĉÿĀăĀ = Ā ČÿĂċăă = ĂăĉÿĈăĂ ĂăČăĂ ąĄ ĆăĈāÿĉÿąĄĆ = ĄĈÿāĊÿąĄ ąĄ ĆąĆċĂÿĊÿąĄ č/ÿā/ ĂÿĉĆĂÿÿĉ ÿĊĊĈÿĀċĊă

Ą� = 1.6452 ∗ 0.2 ∗ (1 − 0.2)0.12 = 2.706 ∗ 0.160.01 = 43.29 ≈ 44 ĉÿăĆĂă ĉÿĀă



























–  
Find the topic lists for the interviews of the case study below. The 昀椀gure used stems from 8Handreiking 
aanbesteden van twee fasen contracten9 (CROW, 2020) and is edited. The interviews' subscripts are 
con昀椀den琀椀al, enabling the par琀椀cipants to speak freely about the project. 

Basis voor het documenteren van interviews voor de casestudy - Duur: 60 minuten

 Inleiding (tot 5 min)

a. Kennismaking en beknopte toelich琀椀ng van het interview
b. Zou dit interview mogen worden opgenomen zodat deze later kan worden verwerkt? 

En zouden de resultaten (anoniem) in het verslag mogen worden benoemd? 
c. Kan je een korte beschrijving geven van wat het project op hoofdlijnen probeerde te 

bereiken?
 Project karakteristieken (tot 10 min)

a. Kan je een korte beschrijving geven van wat de projectdoelen waren?
b. Kan je kort beschrijven hoe de aanbesteding van het project eruitzag en welke criteria 

er zijn gebruikt voor het krijgen van een geschikte samenwerkingspartner?
c. Kan je het project indelen op de volgende matrix?

d. In welke fase begon de Bouwteamfase en wanneer eindigde deze? 
e. Welke contracten zijn gebruikt in de Bouwteam en uitvoeringsfase?

VGBouw 1992, DG2020, BN2021, UAV, UAV-GC
 Directe kosten (tot 15 min)

a. Kun je vertellen welk e昀昀ect het gebruik van Bouwteams hee昀琀 gehad op de kosten in 
het project? 

- Con昀氀icten, hogere kosten in ontwerpfase, aanbesteding, 昀椀nale 
prijsvorming, rela琀椀e OG/ON

 Efficiëntie ontwerpinspanning (tot 20 min)

a. Hee昀琀 het gebruik van een Bouwteam gehad op het ontwerp en waarom?
- De kwaliteit en de bouwbaarheid van het ontwerp, op琀椀maliseren

 Risicomanagement (tot 25 min)

a. Kan je vertellen hoe een het gebruik van een Bouwteam invloed hee昀琀 gehad op de 
omgang met risico9s en waarom?



b. Zie je ook veranderingen in de verdeling van risico9s en waarom?
 Kostenbeheersing (tot 30 min)

a. Kan je iets vertellen over de impact van het gebruik van een Bouwteam op de 
kostenbeheersing en waarom?

- Nauwkeurigheid ramingen, hoeveelheid meerwerk en beheersbaarheid 
琀椀jdens ontwerpproces

 Processen in het project (tot 35 min)

a. Welk e昀昀ect hee昀琀 het gebruik van een Bouwteam gehad de processen 琀椀jdens het 
ontwerp, en waarom?

- Delen van informa琀椀e en exper琀椀se, rela琀椀e en het vertrouwen tussen 
opdrachtgever en opdrachtnemer, het begrip van uitdagingen van anderen 
betrokken par琀椀jen, werkplezier

b. Welk e昀昀ect hee昀琀 het gebruik van een Bouwteam gehad de processen 琀椀jdens de 
uitvoering en waarom?

- Werkomstandigheden en veiligheid, 昀氀exibiliteit en reac琀椀evermogen van 
betrokken par琀椀jen, omgevingshinder, 

 Projectresultaten  (tot 40 min)

a. Hee昀琀 het gebruik van een Bouwteam impact gehad op de 琀椀jdigheid en kwaliteit van 
de construc琀椀e en waarom?

b. Kan je wat vertellen van de impact van een Bouwteam op de tevredenheid van de 
eindgebruiker en waarom?

 Innovatie in het project (tot 45 min)

a. Welk e昀昀ect hee昀琀 het gebruik van Bouwteams gehad op nieuwe werkmethodes en 
waarom?

b. Hee昀琀 het gebruik van Bouwteams impact gehad op produc琀椀nnova琀椀e in het project en 
waarom?

 Leren in het project (tot 50 min)

a. Hoe hee昀琀 het gebruik van Bouwteams impact gehad op het leren van elkaar en het 
verwerven van nieuwe vaardigheden onder het personeel en waarom?

 Algemene reflectie op het gebruik van Bouwteams (tot 55 min)

a. Heb je de indruk dat Bouwteams een kostene昀케ciënte aanpak is gebleken voor het 
creëren van meerwaarde in dit project en waarom?

b. Hee昀琀 het gebruik van Bouwteams bijgedragen aan het behalen van de projectdoelen 
en waarom? 

 Afsluiting (tot 60 min)

a. Zijn er nog andere e昀昀ecten van het gebruik van een Bouwteam die je als pre琀�g of 
onpre琀�g hebt ervaren en die nog niet in het gesprek aan bod zijn gekomen?

b. Bedanken voor deelname
c. Mag ik nog contact met je opnemen en een transcrip琀椀e ter toetsing voorleggen?



–































–

Ć = 1 − ∫ (( 1√2� ∗ �) ∗ ă−( �22�2)0
−∞  )

Ć = ĂÿāăĂÿ/ąąĂ ąĄ ăăăĈąăĄāă� = ĉĊÿĄĂÿĈĂ ĂăČÿÿĊÿąĄ ąĄ Ċ/ă ĉÿăĆĂă� = ăăÿĄ ąĄ Ċ/ă ĉÿăĆĂă

The paper 8The Added Value of Bouwteams: An Analysis of Its Costs and Benefits in Dutch 
Infrastructure Projects9 is 
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The Added Value of Bouwteams: An Analysis of Its Costs and Benefits 

in Dutch Infrastructure Projects 

J.H.C. (Jip) Scheper 

Civil Management and Engineering, Integrated Project Delivery, University of Twente, 

Enschede, The Netherlands 

Dr. J.T. (Hans) Voordijk & Drs. Ing. J. (Hans) Boes 

3rd of July 2024 

Words: 5733  

Abstract: There is traditionally a project-oriented and competitive focus in the 

infrastructure sector. Despite its ability to optimise costs in the short term, this 

approach tends to overlook the added value that alternative approaches like 

Bouwteams can create. Bouwteams promote a collaborative and transparent way 

of working in which the contractor is involved early in the design process. More 

experiences with Bouwteams must be collected and shared for advice and decision-

making. This study aims to investigate their cost implications and benefits. A 

literature review and subsequent questionnaire have revealed divergent 

perspectives on project cost drivers. However, benefits such as process and project 

improvement and stimulating learning and innovation are unequivocally 

confirmed. A comparative case study indicates that collaboration, transparency, 

and collaborative risk allocation form the foundation of these benefits. 

Furthermore, the study analyses the cost implications and benefits of 31 Dutch 

infrastructure projects utilising a two-phase approach. During the Bouwteam 

phase, increased costs are found due to contractor involvement. Additionally, 

changes in scope, indexing costs, and lack of competition in the final price 

formation significantly elevated the construction budget during the Bouwteam. In 

the realisation phase, these initial investments result in increased predictability of 

construction, with reduced cost overruns due to reduction of risks and additional 

construction costs. Using Bouwteams in complex projects, especially for managing 

large risks or sustainability concerns, yields substantial benefits. Clients and 

policymakers should consider Bouwteams' ability to increase value creation 

despite requiring increased design effort and initial budget allocations. These 

investments can help mitigate cost overruns, improve constructability, enhance 

end-user satisfaction, and stimulate innovation and knowledge sharing. 

Keywords: Bouwteam; Two Phase; Cost implications; Benefits; Added Value; 

Early Contractor Involvement; Procurement; Contracts; Collaboration.  
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Introduction 

Traditionally, infrastructure projects are tendered to contractors primarily based on price 

through public procurement. Due to the construction industry's project-based and site-

specific nature, companies often focus on financial control and decentralised decision-

making for individual projects. While this project-oriented approach may be favourable 

for achieving the lowest costs, it may not foster a healthy industry. 

Several parties in the Dutch construction industry have adopted a two-phase approach 

using Bouwteams to address infrastructure projects' growing complexities and risks. This 

aims to tackle societal challenges and move away from self-interest, acting reactively, 

opportunistic behaviour [1] and adversarial relationships [2].  

Despite the rising popularity of Bouwteams, more practical and theoretical research 

remains needed to understand their benefits and costs fully, thereby supporting informed 

decision-making. Rijkswaterstaat emphasises the importance of gathering experiences to 

advise about follow-up projects [3]. Lagemaat [4] points out that clients struggle to 

quantify the benefits of using Bouwteams compared to the lack of competition. 

Furthermore, Verweij, Koppenjan, & Hombergen [5] recommend selecting a suitable 

evaluation strategy for Bouwteams and collecting data on the total cost efficiency of 

projects as it can be an important basis for improving decision making over coming 

projects. 

Two-phase construction projects 

In contrast to competitively procured projects, a Bouwteam project adopts a two-phase 

approach. Specifically, the client and contractor divide the design and the construction of 

works into two distinct phases [6]. It is emphasised this phase aims to establish a robust 

project plan through an iterative process [3]. Additionally, risk management and cost 

estimations can be performed [7]. 

Cost implications and benefits in relation to added value  

Throughout a construction project, value can be understood as the degree to which the 

societal and project goals are achieved relative to project costs. The benefits of using 

Bouwteams include their impact on realising project and societal goals compared to 

competitively procured projects. These effects may be harder to monetise.  Cost 

implications refer to the financial consequences of adopting Bouwteams compared to 
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competitively procured projects. The added value of Bouwteams is reached when the 

value in Bouwteam projects exceeds the value in competitively procured projects. 

There is a more significant ability to impact project cost and functional capabilities early 

in the project [8], enabling the creation of added value. Additionally, as the project 

progresses, the level of risk and uncertainty declines [7], while the cost of implementing 

design changes increases [8]. Furthermore, using integrated project delivery, the design 

effort occurs earlier in the project [8].  

Literature review 

The literature study identified several cost implications and benefits associated with 

Bouwteams or the two-phase construction project, early contractor involvement and 

collaboration as presented in Table 1 on the next page. For each effect, the resources and 

associated search terms can be found. The methodology of the literature study is detailed 

in Appendix A. Categorization of the identified cost implications, and benefits is partly 

based on project aims as illustrated by Laeven et al. [7]. 

While using Bouwteams can introduce some unfavourable cost implications, it also 

brings various benefits. Additionally, the causes of these cost implications and benefits 

have been identified in the literature, mostly considering collaboration and early 

contractor involvement, and addressing sub-questions 1.c.  

The literature review of Bouwteams' characteristics revealed they revolve around 

collaboration, using a two-phase approach, and early contractor involvement to manage 

project complexity. These characteristics distinguish Bouwteams from competitively 

procured projects. 

The literature review on cost trends in construction projects primarily highlighted cost 

overruns in the sector, and particularly in integrated projects. Unfortunately, limited data 

was available on design costs or the development of risk reserves throughout the projects. 

Cantarelli et al. [9] observed average cost overruns of 16.5% with a standard deviation of 

40% in an analysis of 78 projects completed between 1991 and 2009 within the Dutch 

transportation infrastructure. More recently, Verweij, van Meerkerk & Leendertse [5] 

found the additional cost from the decision to build to average 124.7% of the contract 

sum in integrated design and construction projects with a standard deviation of 24.3%. 
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Table 1 Cost implications and benefits associated with the use of Bouwteams according to literature 

Increased understanding of each other9s challenges 
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Discussion  

Interpretations 

The literature review of Bouwteams' characteristics revealed they revolve around 

collaboration, using a two-phase approach, and early contractor involvement to manage 

project complexity. These characteristics distinguish Bouwteams from competitively 

procured projects. 

Thereafter, these characteristics have been used to explore the cost implications and 

benefits associated with Bouwteams, according to the literature.  

The literature review on cost trends in construction projects primarily highlighted cost 

overruns in the sector and for integrated projects. Unfortunately, limited data was 

available on design costs or the development of risk reserves throughout the projects.  

Limitations 

While conducting a literature review, it was important to realise the possibility of 

differences between the author's written message and the reader's interpretation.  

Also, it is noteworthy that some more critical voices were present in the literature. For 

instance, Laeven et al. [7] highlighted the need for changes in behaviour, attitude and 

division of tasks and roles in Bouwteams before it can be as successful. Similarly, Franco 

[43] pointed out that not all participants fully realise the potential of Bouwteams, citing 

complexities and challenges such as managing ambiguity and dynamics, developing a 

shared identity, and balancing power asymmetries.  

Furthermore, some scholars doubted whether the reported benefits can be directly 

attributed to Bouwteams. Bresnen & Marshall [23] suggested that performance gains may 

be influenced by indirect factors rather than solely by the collaboration. Similarly, 

Polenske [46] noted that success in collaboration is influenced by non-market forces such 

as trust and learning. Additionally, Akintoye and Main [50] pointed out that collaboration 

should be carefully considered to ensure alignment with the business plan and address 

potential failure factors.  

Furthermore, there is ongoing debate regarding the efficiency of adding value to projects 

through early contractor involvement. Eadie & Graham [48] suggested that it is most 

relevant for larger projects. Narum et al. [52] found that early contractor involvement 

applies to complex projects and Farrell & Sunindijo [53] and Wondimu, Lium, & Laedre 
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[16] concurred its unsuitability for all projects. Rahmani [54] described challenges in 

demonstrating value for money. 

Implications and recommendations 

The literature9s primary contribution has been to establish an overview of the cost 

implications and benefits of Bouwteams, forming a hypothesis that these effects may also 

be present in Bouwteam projects within the Dutch infrastructure construction. Currently, 

some of the effects described in relation to collaboration and early contractor involvement 

are not described in the context of  Bouwteams, indicating a gap in understanding. 

Additionally, the review identified a gap in the literature regarding the causality of the 

cost implications.   

Lastly, the analysis of cost trends in construction projects revealed a lack of ex-post 

project evaluation of Bouwteams, despite recommendations for such evaluations. 

Therefore, further investigation into these topics is recommended.  

Methodology  

A global overview of the research activities employed can be found in Figure 1. First, a 

conceptual framework was established, as detailed in the last chapter. Then, empirical 

research is employed to address the literature review recommendations further.  

  

Figure 1 Research Methodology 
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Implementation 

The cost implications and benefits, as lined out in the conceptual framework, were 

validated using an expert survey on the cost implications and benefits. A comparative 

case study was also employed to investigate the causality of using Bouwteams and the 

cost implications and benefits. A project survey was employed to quantify the cost trends 

in Bouwteam projects. By comparing the cost trends of Bouwteam projects and the cost 

trends in the sector, the cost implications of using Bouwteams were derived. Lastly, data 

from the project survey was used to identify possible correlations between project 

characteristics and effects. Ultimately, these steps have contributed to understanding the 

added value of Bouwteams.  

Resource triangulation was employed to validate findings and increase their reliability. 

The results from the expert survey were used to validate the cost implications derived 

from the project survey. Also, the results from the project survey were used to validate 

the benefits found in the expert survey. The correlation analysis between project data and 

characteristics was used to validate the causal diagram from the case study.   
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Results 

Of the 92 individuals who received an invitation to participate in the expert survey, 26 

completed the form, resulting in a 28% response rate. Notably, all participants had more 

than five years of experience, with the majority working at municipalities, contractors, or 

engineering firms. The results of the expert survey are presented in Table 2 below, which 

shows the cost implications, benefits, average rating, standard deviation, and chance of 

presence calculated based on an assumed Gaussian distribution. The effects are sorted in 

descending order. 

 

 

  

Increased understanding of each other9s challenges 

Table 2 Expert survey results 
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Comparative case study 

Two cases have been studied. This section will briefly present both cases, more detailed 

findings can be found in Appendix B.  

Case study 1  

In the first case study, a municipality commissioned a redesign of a location surrounded 

by residential areas and businesses. The project aimed to redevelop public space to 

improve the area9s attractiveness and accommodate green and water storage. 

Construction involved underground works, such as earthmoving, cables, pipelines, and 

sewage, as well as above-ground works, including road construction, installation of 

streetlights, and landscaping. The municipality9s maintenance budget financed the 

project, supplemented with credits and subsidies.  

Two notable findings emerged for this project. Firstly, several innovations were 

successfully implemented, including using an earth depot for soil reuse, using Building 

Information Modelling for subsoil infrastructure location and crane navigation, and 

constructing a sustainable road with a longer lifespan and pavement that emitted fewer 

emissions. These innovations could be reached due to the early involvement of the 

contractor and the use of a risk file. Secondly, it was observed that using fixed markup 

percentages was less favourable for the contractor, as it was perceived that working in a 

competitively procured project could be more profitable. However, despite this concern, 

the contractor expressed satisfaction with the project due to enlarged collaboration and 

job satisfaction. 

Case study 2 

The second case study considered a large dike reinforcement project using a two-phase 

approach. The construction works considered renovating and heightening the dike. 

Notably, the project was defined by its complexity, as various stakeholders in the 

neighbourhood interacted with the construction activities. 

One notable finding in this project was ensuring market conformity, a requirement 

imposed by the subsidy provider. This issue also corresponds to the lack of competition 

in the final price formation (#4). Therefore, this project adopted an approach with 

predetermined overhead, profit, and risk percentages. 
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Project survey 

The cost trends and reasons for cost overruns in Bouwteam/two-phase projects are 

discussed.  

Cost trends 

In the first phase, an average cost of 15.5% (the standard deviation, or σ, of 10.0%, based 

on 29 results) was allocated to activities in the Bouwteam phase out of the total costs for 

the design and construction of the works. On average, the construction cost estimation 

towards the end of the Bouwteam phase, when the design activities have (partly) 

progressed, amounted to 129.4% (σ being 52.0%, based on 24 results) of the task-based 

budget. The construction cost showed a cost overrun of 4.4% (σ being 11.3%, based on 

20 results) to the construction cost estimation. Projects not starting the realisation phase 

were excluded from determining the cost overruns. The risk reserve at the start of the 

Bouwteam averaged 15.0% (σ is 12.4%, based on 20 results) of the task-based budget 

and 11.7% (σ being 7.2%, based on 23 results) at the beginning of the realisation phase. 

Thereby, the monetary risk reservation barely decreased from 15.0% at the start of the 

Bouwteam to 15.1% at the end of the Bouwteam, both relative to the task-based budget.  

Reasons for cost overruns 

In the survey, the participants were allowed to specify the three primary causes of cost 

overruns in their projects. Approximately two-thirds of the participants used this space, 

citing the following main reasons for cost overruns in descending order: scope changes 

(in 9 projects), rising costs for labour, material, and equipment due to economic 

circumstances (in 7 projects, the war in Ukraine being most frequently mentioned), 

setbacks in the current situation (in 5 projects, subsoil obstacles being most frequently 

cited), environmental concerns (3 projects), and the quality of cost estimations (in 2 

project). 
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Cost implications and benefits in Dutch Bouwteam or Two-phase projects 

In the survey concerning Dutch infrastructure projects using Bouwteams, participants 

were asked to indicate whether they observed Bouwteams leading to cost implications or 

benefits in their project. They selected multiple boxes from a list of effects they observed. 

The findings are presented in Table 3, showing the rate of projects where each cost 

implication or benefit was observed.  

 
 

Furthermore, project participants could express their opinions on Bouwteams' cost 

efficiency, and their responses were generally positive. 78% of participants indicated that 

Bouwteams contributes to an efficient way of creating added value in their project.  

Notably, a Pearson correlation analysis revealed a moderate correlation of 0.46 between 

the type of collaboration and the cost-efficiency of creating added value.  

Increased understanding of each other9s challenges 

Table 3 Cost implications and benefits of Bouwteams in projects 
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Discussion 

Interpretations 

The results revealed a rather modest opinion on the expense drivers. For instance, 

opinions were varied concerning the statement that there are higher costs in the design 

phase (#2). In contrast, the expense reducers and improvements for risk management were 

evident, with respondents scoring at least 0.95. Regarding cost control, the benefits were 

also clearly reflected in the respondents9 answers.  

Table 7 summarises the benefits of employing Bouwteams in Dutch construction projects. 

The benefits are split into process and product benefits, categorised based on their 

association with the design or construction phase and listed in descending order based on 

their chance of occurrence according to experts9 opinion. Only the benefits perceivably 

present in more than 80% of the cases are included. 

 

A comparative case study was conducted to identify the causes of the cost implications 

and benefits in Bouwteams. Linking the elements discussed during the interviews in the 

case study reveals the causal diagram as illustrated in Figure 2. 

 

 

Increased understanding of each other9s challenges 

Table 4 Benefits witnessed in Dutch infrastructure projects using Bouwteams 
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The study revealed that early contractor involvement, collaboration, transparency, and 

collaborative risk allocation form the foundation for Bouwteams' benefits. Additionally, 

two new benefits have been revealed: reduced environmental nuisance (#A1) and 

increased job satisfaction (#A2).  

The project survey allowed for a comparison of the cost developments. Bouwteams 

exhibited a larger average increase in costs (at cumulative 135%) from the initial design 

phase to the realisation costs compared to integrated projects (at 125%), as illustrated in 

Figure 14. However, this difference was not statistically significant based on a two-

sample t-test with α=0.05.  

The realised construction costs in Bouwteams averaged 104.1% (σ of 11.09% and 

skewness of 2.49) of the construction cost estimation. Meanwhile, the realised 

construction costs averaged 116.5% (σ of 40%) in the construction sector, as illustrated 

in Figure 15.   

However, this difference was not statistically significant either, based on a two-sample t-

test with α=0.05. Nevertheless, these findings confirmed the reduction of additional 

construction costs (#13), observed in most (63%) of the projects. Additionally, it became 

Figure 2 Causal diagram 
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evident that the improved accuracy of estimates (#12) applies specifically to the 

construction cost estimation after the completion of the Bouwteam phase.   

Comparative analysis 

While the current results are derived from the most appropriate research methods 

available, comparing the results could be helpful. Resource triangulation enhances 

reliability by mitigating bias and supporting the robustness of the findings. 

Table 8 presents a comparative analysis of findings from the expert survey, case study, 

and project survey. The numbers in the column 8Expert survey9 indicate the probability 

of an effect occurring in a project, according to experts. In the 8Case study9 column, the 

ratio represents the proportion of case studies where the effect was observed. The 8Project 

survey9 column details the percentage of cases in which the effect was observed. 

 

  

Increased understanding of each other9s challenges 

Table 5 Cost implications and benefits of Bouwteams according to several methods 
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The expense-driving effects of using Bouwteams were not so strongly indicated by the 

expert survey, with only the higher cost in the design phase and the lack of competition 

in final price formation showing more than a 15% likelihood of occurrence in Bouwteam 

projects. In the case studies, the higher design costs were the most convincingly 

demonstrated effect. The project survey yielded similar results, highlighting the lack of 

competition in the final price formation as the most prominent issue, observed in 70% of 

the projects. Additionally, higher costs in the client-contractor relationship were noted in 

23% of the projects. However, the expert survey and case studies did not clearly confirm 

this, suggesting its contribution is less evident.  

All the data collection methods clearly confirmed the expense reducers. Similarly, 

improvements in risk management were validated, though more effective risk 

management (#11) was less apparent in the project survey. Improvements in cost control 

were identified, but the project survey did not clearly confirm cost integration into the 

value-creation process.  

The three data collection methods confirm most of the improvements in the project 

processes. However, improved working conditions and safety (#15) were less 

convincingly represented, appearing in only one-third of the projects. The newly 

identified effects, reducing environmental nuisance (#A1), and having more fun at work 

(#A2), were observed in 43% and 63% of Dutch projects, respectively.  

The expert survey and case study confirmed the positive impact of employing Bouwteams 

on project results, while the project survey findings were less convincing. Improved 

construction quality was observed in only 33% of the projects. A similar trend was 

observed in innovation capability, which was generally well-confirmed in the expert 

survey but was seen in only one project in the case study and 27% of the projects in the 

project survey.  

Bouwteams9 contribution to mutual learning was consistently emphasised across all three 

data collection methods. The expert survey prominently showcased workers' acquisition 

of new skills. However, this was not as well represented in the project survey, as it was 

observed in only 13% of the projects.  

From the findings of the correlation analysis, it became clear that the causal relationships 

identified in the case study were mostly supported by moderate correlations between these 

factors. For example, there was a moderate correlation of 0.39 between the improvement 

of design (#7) and increased constructability (#8). Additionally, a correlation coefficient 
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of 0.56 indicated a moderate relationship between the increased understanding of each 

other9s challenges (#19) and the contribution to mutual learning (#26). 

Overall, participants expressed a positive opinion regarding the cost-efficiency of using 

Bouwteams to create value in projects, with 79% of projects showing favourable views. 

This aligns with findings from CROW [55], which reported that 85% of Bouwteams users 

are (very) satisfied.  

The correlation analysis indicated that integral collaboration within Bouwteams 

correlates with efficiency in achieving added value, which is consistent with findings 

from the case study. However, it was notable that no correlation was observed between 

project turnover and the benefits or efficiency of achieving added value. 

The cost trends observed in the project survey were in line with the expectations from the 

expert survey. Namely, it was confirmed that there are higher costs in the design phase. 

Additionally, a significant jump in budget was found between the start and the end of the 

Bouwteam phase. Lower cost overruns were also in line with expectations.   

Theoretical Implications 

Firstly, the research contributed to a further understanding of the presence and causes of 

cost implications and benefits of Bouwteams. The first two cost implications, the higher 

cost in the design phase (#1), as discussed in relation to Bouwteams by Kleinhuis [56] 

and two-phase contracts by Rijkswaterstaat [3] were partially confirmed. They were 

observed in 42% of the projects in the project survey. The lack of competition in the final 

price formation (#2) was strongly confirmed, evident in 70% of the projects, concurring 

with the literature as named by Jansen & Metsemakers [11], Laeven et al. [7], Dekker 

[12] and Pap [13].  

Conversely, the expert survey did not convincingly observe other anticipated cost 

implications, such as the higher cost of a more extensive tender procedure (#3). The 

project survey indicated that this factor only impacts 10% of the projects. Thereby, these 

findings could not confirm previous studies of Wielink & Luiten [15] and Wodimu, Lium 

& Laedre [16] which suggested a more extensive and time-consuming tender procedure 

with Bouwteams and early contractor involvement. Insights from the case study suggest 

that while the tender procedure might incur higher costs, savings are also realised as no 

bids need to be submitted.  
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The higher cost for the client-contractor relationship (#4) could not be confirmed. It might 

be that the 8large time and labour commitment required from the client and contractor9 

has been misinterpreted. Additionally, the costly correct project administration (#5) could 

not be confirmed. The costly correct project administration is found in 42.8% of the 

projects using early contractor involvement by Eadie et al. [57] but not observed in 

Bouwteams in the project survey.  

The expert survey robustly affirmed the benefits of Bouwteams, as indicated in the 

literature, with each receiving a rating of at least 0.74. However, certain benefits, such as 

cost integration into the value creation process (#14) and workers acquiring new skills 

(#27), did not show a strong presence in the project survey, with occurrences of 20% and 

13%, respectively. 

Interestingly, several cost implications and benefits that were not explicitly mentioned in 

relation to Bouwteams in the literature were confirmed through the survey, validating 

their presence in Dutch projects. These included increased constructability (#8), more 

effective risk management (#11), understanding of each other9s challenges (#19), and 

improved end-user satisfaction (#24), thus expanding upon the existing body of literature 

on Bouwteams. 

Furthermore, one discrepancy in the literature can be resolved. Contrary to the prevailing 

literature, Nijhuis [58] reported larger cost deviations in Bouwteam projects. This can be 

explained by the fact that while there are larger deviations from the initial stages of the 

Bouwteam, more accurate estimations follow in the subsequent phase of the project.  

The case study's findings confirm causal relationships found in the literature while 

providing a comprehensive overview of these findings for the first time. This addresses 

the concerns of Bresnen and Marshall [23], suggesting that indirect factors may influence 

performance gains. Additionally, two new benefits have emerged: reduced environmental 

nuisance (#A1) and increased job satisfaction (#A2). These newly identified benefits were 

also observed in the project survey, with presence in 43% and 63% of the projects, 

respectively, thus validating these novel findings.  

Finally, the results from the project survey shed light on the cost trends of Bouwteams 

projects, introducing new insights into existing literature. It became apparent that the 

budget increase during the Bouwteam phase was due to the lack of competition in final 

price formation, scope changes and indexing costs.  
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Additionally, fewer cost overruns in the realisation phase were observed due to reduced 

risks, minimised additional construction works, and more effective risk management. 

Furthermore, it was confirmed that the higher initial investment costs are perceived to be 

outweighed by the benefits of using Bouwteams, thereby creating added value in the 

Bouwteams or two-phase projects in the project survey. 

Practical implications 

While the Bouwteam phase often sees an increase in construction budgets due to the 

absence of competition in final price formation, scope changes, and indexing costs, it is 

crucial for project and contract managers to adopt a strategic approach. By 

acknowledging that these initial investments can yield substantial overall project benefits, 

managers can confidently employ Bouwteams, knowing that these investments are crucial 

in minimising cost overruns, enhancing constructability, and fostering innovation and 

knowledge sharing.  

Project managers should allocate sufficient budget and resources to the design phase, 

considering the higher costs associated with Bouwteam projects. Cost control measures 

throughout the design phase are crucial for maintaining budgetary oversight and cost-

effectiveness. These steps could help optimise project outcomes and mitigate budgetary 

challenges. 

Limitations 

One significant discussion point on the expert survey centred around the participants' 

responses, particularly regarding the concern over the moderate response rate and the 

relatively small participant pool. A larger sample size would mitigate the impact of 

extreme opinions, thereby enhancing the robustness of the findings.  

The respondents represented a diverse range of highly experienced employers, with most 

having between 21 and 25 years of experience. However, during a panel discussion on 

the results, a senior cost advisor suggested that the findings might be overly optimistic.  

The application of case studies lacked generalizability as it focused on a limited domain. 

Additionally, the interviewer could have been more critical in questioning the responses. 

Although participants had the opportunity to discuss additional points in the last five 

minutes, this might not have been sufficient. Allowing more time could have achieved 

further valuable insights.   
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Since the project survey invitation specified that two-phase projects under construction 

can participate, this might introduce some constraints on the validity of the results. 

However, considering only completed projects would result in insufficient data.  

The comparison with benchmark data presented its own set of challenges. Benchmark 

data for engineering costs was limited. Fortunately, there were a few studies available to 

compare cost trends. Although the historical benchmark data was somewhat dated, 

Cantarelli et al. [9] found no correlation between the year of completion and the cost 

overruns, suggesting this data would still be relevant. Nonetheless, having cost trends 

specifically for traditional projects would have been beneficial, as the sector mainly 

comprises traditional projects. Matching the project phases between Bouwteam and 

traditional showed some difficulties as well.  

Analysing the correlation between the cost implications and benefits of Bouwteam 

infrastructure projects helped validate the case study research. However, applying 

Pearson correlation to this relatively small data sample has limitations.  

Recommendations 

Providing further recommendations on utilising Bouwteams compared to an integrated 

approach can enhance decision-making. Results from the case study point out that using 

a Bouwteam may help mitigate contractors' risks, thereby preventing tender failures. 

The research highlights discrepancies between the anticipated benefits of Bouwteams, as 

suggested by experts9 opinions in the expert survey, and their realisation of projects. For 

instance, the integration of costs through the design process is not widely materialised. It 

would be valuable to see whether this discrepancy is due to unused potential or 

misidentification.  

Further studies could address some of the questions that were beyond this research's scope 

or help clarify the current findings. For instance, conducting more ex-post project 

evaluations is recommended. Investigating the engineering costs in traditional projects 

and analysing cost overruns across different types of projects would be beneficial. 

Additionally, quantifying the benefits of using Bouwteams would be beneficial. For 

example, exploring how Bouwteams impact schedule performance would be useful. 

Another important topic is the reasons for cost overruns. Investigating the extent of these 

cost overruns per cause and when they manifest would be valuable. 
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Further investigation into the differences between Bouwteams, using the quadrant on 

solution space and collaboration will be beneficial. Case study results suggest that 

integrated collaboration may lead to decreased controlling costs and increased benefits 

but also requires a large solution space. Also, project results revealed a correlation 

between the use of integrated collaboration and the efficiency in adding value. 

Conversely, coordinated collaboration might be more suitable for optimising or 

innovating within a specific area while involving the contractor. Exploring whether 

mirrored or integrated project teams are predominantly used for coordinated and 

integrated collaboration will provide valuable insights. Additionally, examining the 

effects of formal control versus a relational focus on social control and trust could offer 

further understanding of Bouwteam dynamics. 

In addition, investigating the adaptation costs associated with Bouwteams can provide 

valuable results. Given that Bouwteams is a relatively new collaboration model, 

organisations may incur higher internal costs to reconfigure their organisational processes 

and address challenges to accommodate Bouwteams.  

 

Conclusions 

 In contrast to the traditional competitive procurement methods in the construction 

industry, adopting Bouwteams brings a more collaborative approach. Using Bouwteams 

aims to address the growing complexity of projects. Issues commonly observed in 

competitively procured projects, such as strategic short-sightedness, adversarial 

relationships, and a lack of innovation, could be mitigated using Bouwteams. There was 

a growing need to gather insights from past experiences with Bouwteams to inform future 

projects and support decision-making.  

Intending to reveal the added value of Bouwteams, this study has examined both the cost 

implications and benefits of Dutch infrastructure projects. As a starting point, a 

conceptual framework was set up. Literature research showed there could be various cost 

implications, including drivers of expenses, such as increased design costs and lack of 

competition in the final price formation. Conversely, factors were identified that mitigate 

costs, such as conflict prevention and facilitating a more efficient and constructible 

design. Furthermore, the consulted literature highlighted better risk and cost management, 

benefits regarding the project processes, the built product, innovation, and learning.  
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The study utilised an expert survey to examine whether these cost implications and 

benefits are observed at Bouwteams in the Dutch construction sector. Findings indicated 

varied opinions on the cost implications, while participants unanimously affirmed the 

benefits of using Bouwteams. For example, slightly over half of the participants 

acknowledged that using Bouwteams results in heightened design costs, whereas all 

participants agreed that Bouwteams enhances design, collaboration, and learning.  

A comparative case study was conducted to explore the causes of the cost implications 

and benefits of using Bouwteams. The study confirmed that collaboration, transparency, 

and collaborative risk allocation serve as the foundation for realising the benefits of 

Bouwteams. Furthermore, two new benefits were revealed: increased job satisfaction and 

improved environmental management, reducing nuisance.  

A project survey was conducted to further explore their cost implications by gathering 

data on the cost trends and perceived benefits across 31 Bouwteam or two-phase projects. 

These cost trends were compared with benchmark data from competitively procured 

projects, including sector-wide and specially integrated projects.  

On the one hand, it was found that using Bouwteams leads to some negative cost 

implications. Initially, there are higher design efforts due to the contractor's involvement. 

Also, there is an average budget increase of 29% between the task-based budget at the 

start of the Bouwteam phase and the construction budget at the end of the Bouwteam 

phase. This rise is primarily due to a lack of competition in the final price formation, 

changes in scope and increased labour, materials, and equipment prices.   

On the other hand, there are several advantages during the realisation of the project. 

Investing in the design and collaborative allocation of risks appeared to lower budget 

overruns. Additionally, the enhanced constructability of the design results in fewer 

additional construction costs. Integrated projects typically experience a 24% cost overrun 

compared to the contract sum, whereas Bouwteams exhibit only a 4% cost overrun 

compared to the construction cost estimation. This suggests that using Bouwteams 

enhances the predictability of the construction phase and improves the accuracy of cost 

estimations. Participants acknowledged that Bouwteams seemed a cost-efficient way of 

adding value to their projects. 

The ongoing debate on the cost-efficiency of Bouwteams in adding value to infrastructure 

projects stands to benefit from a deeper understanding of the cost implications and 
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benefits. Therefore, this research offers theoretical contributions by identifying and 

substantiating the cost implications and benefits of using Bouwteams.  

Furthermore, the research provides practical guidance for advisors, clients, contractors, 

project and contract managers, and policymakers. Using Bouwteams in complex projects, 

particularly for managing large risks or sustainability concerns, offers significant 

advantages. Clients and policymakers should recognise that Bouwteams can enhance 

value creation despite increased design effort and initial budget allocations. These 

investments can help mitigate cost overruns, improve constructability, enhance end-user 

satisfaction, and stimulate innovation and knowledge sharing.   

Finally, further research is recommended to evaluate the use of Bouwteams. It would be 

valuable to conduct more ex-post project evaluations. Likewise, more quantitative 

support can be gathered on the effects of using Bouwteams on design costs, cost overruns, 

adaptation costs, and schedule performance. Also, the findings suggest that Bouwteams 

employing an integrated collaboration is more cost-efficient. So, further enquiries are 

recommended on the effects of the type of collaboration and solution space of a 

Bouwteam on its cost-efficiency and benefits. 
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Appendices 

Appendix A – Data collection literature review 

The following subsections provide the data collection for the literature review. A 

methodology was carefully developed and executed to increase the reproducibility of the 

literature review.  Each section used the same approach, using various search queries in 

Google Scholar to search relevant resources. For each query, the first 50 results were 

considered. Initially, the title and abstract were assessed on relevance. If promising, the 

entire paper was skimmed to identify relevant elements and the conclusion was reviewed. 

The following subsections provide more details on the data collection and use of Google 

Scholar search queries.  

Characteristics of the Bouwteam 

Literature research on the distinctive characteristics of Bouwteams was conducted by 

comparing key documents8Handreiking Bouwteams9 [7] , 8Handreiking 2-fasen aanpak 

bij RWS projecten9 [3] and 8Handreiking aanbesteding van twee fasen contracten9 [6]. 

These documents were sourced from authoritative bodies with experience in 

Bouwteams/Two-phase projects within the Dutch infrastructure sector. A Google Scholar 

search was also conducted using the queries 8competition OR collaboration OR 

cooperation AND construction9 and 8opportunistic behaviour AND Bouwteams9.    

Theoretical cost implications and benefits of Bouwteams 

Cost implications and benefits of using Bouwteams were explored using diverse search 

terms, considering the characteristics of Bouwteams, and using both Dutch and English 

Table 6 Search queries cost implications and benefits of Bouwteams 
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terms, as detailed in Table 6. A paper was accepted if it at least names one cost implication 

or benefit.  

Benchmark data cost trends 

The cost trends of competitive traditional and integrated projects were explored as a 

starting point through a literature review. Specifically, the examination included design 

costs, cost overruns and risk development through competitive Dutch infrastructure 

projects' design and construction phases. Ideally, benchmark data from Dutch projects 

was to be used. This selection was motivated by the variance in cost performance 

observed in Dutch transport infrastructure projects compared to global findings [59].  A 

literature search was conducted using Google Scholar, utilising the search terms outlined 

in Table 7.  

  

Table 7 Literature review search terms 
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Appendix B – Findings case study 

Findings case study 1 

The project was awarded using a tender with a 100% rating on quality, assessing aspects 

such as the establishment of the Bouwteam, environmental management, risk 

management, budget and quality management and stimulation of chances and innovation. 

During the Bouwteam phase, the design and scope were developed until an execution 

design was finalised. The execution phase was carried out under UAV with building 

specifications. Integrated collaboration was employed, with a small solution space for 

above-ground works and a wider solution space for the works underground, the effects of 

which became evident during the project:  

<Since we had a definite design for the above-ground works, there was limited room 

for innovations and optimisations in the Bouwteam in this area. However, the 

provisional design for the underground works allowed exploring new solutions.= 

According to the interviewee's assessment, the Bouwteam was deemed beneficial and 

provided added value, as the benefits outweighed the costs.  

89It is not that we saved money using a Bouwteam, but it surely contributed to long-term 

value creation.=  

During the interviews, it was evident that each of the effects listed in the literature was 

noticed to some extent in the project, except for the expense-driving cost implications. 

The reasons for these, as explained by the interviewees, will be provided for each category 

of cost implications and benefits in the following paragraphs.  

Regarding the expense drivers, the increased costs during the design phase (#1) were 

attributed to the contractor's active participation. However, the lack of competition on the 

final price (#2) was not confirmed. Higher costs in the tender procedure (#3) appeared on 

the contractor's side, as they felt they needed to prepare their tender response more 

extensively. Higher costs for the relationship (#4) and more project administration costs 

(#5) were not confirmed.  

Transparency, trust, and using a risk file with clear risk allocation perceivably prevented 
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conflicts (#6). Bouwteams notably influenced the efficiency of the design effort, with 

design improvements (#7) due to collaboration, incorporation of sustainability, 

development of risks, and consultation of the environment. Also, increased 

constructability (#8) was achieved by the contractor's involvement and further detailing 

of the design.  

Risk management also demonstrated improvements, with collaboration and using a risk 

file leading to reduced risks (#9) and enhanced risk allocation (#10). Furthermore, the 

suitable allocation of risks and sharing of risk-reductive thought contributed to more 

effective risk management (#11).  

Then, the cost control witnessed an improvement in the accuracy of estimates (#12) due 

to the reduction of additional construction costs (#13) and the prevention of conflicts (#6). 

During the design, trade-off matrixes were used to support design decisions, with cost 

being a crucial consideration, thus highlighting cost integration into the value-creation 

process (#14).  

Several effects were observed throughout the project processes. Firstly, there were 

noticeable improvements in working conditions and safety (#15) due to the influence and 

expertise of the contractor, as well as the provision of space within the risk reserves to 

address safety issues. Additionally, greater flexibility and responsiveness (#16) were 

evident, driven by a shared interest in achieving project goals. The sharing of information 

and expertise (#17) and an improved relationship and trust (#18) between the client and 

the contractor became apparent due to increased collaboration in the Bouwteam. These 

factors also facilitated an increased understanding of each other9s challenges (#19).  

Additionally, two new benefits of the project were observed. First, working in 

Bouwteams has been reported to lead to a reduction in environmental nuisance (#A1), 

focussing on minimising hindrance and sound emissions. This was achieved using the 

contractor's expertise and a collaborative decision-making process. Secondly, there was 

an observed increase in job satisfaction (#A2), attributed to more learning, collaboration, 

sharing of successes and problems, involvement of multiple disciplines and better risk 

division.  

The use of Bouwteams has also demonstrated various impacts on the project results. 

Primarily, the quality of the construction (#20) was improved by optimising supply chain 

efficiency, facilitated by the collaboration of designers and the job executor. In this 

project, particular emphasis was placed on schedule performance (#21), a goal achieved 
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by using the expertise of the contractor and the collaborative management of the complex 

environment. Consequently, there was improved end-user satisfaction (#22).  

All innovations in the project were introduced in collaboration with the contractor, who 

had the necessary autonomy to do so. The collaborative nature and effective risk 

allocation provided the right environment for these innovations. This confirmed the 

statements that there is enlarged innovation by knowledge transfer (#23), collaboration 

(#24) and risk understanding (#25).  

Finally, mutual learning (#26) is stimulated within the project as the client and the 

contractor better understand each other9s work and challenges. Collaboration also fosters 

the acquisition of new skills (#27) among personnel.   

Findings case study 2 

The project employed a tender procedure involving collaboration, discussion of multiple 

plans, and conversation rounds. During the Bouwteam phase, the design was 

collaboratively developed from a sketch design into an execution design under a self-

drawn-up contract. The execution of the works took place under the UAV-GC. 

Throughout the Bouwteam, there was a shift in collaboration.   

89In the sketch design, the client was in the lead, while we (the contractor) played a 

role in controlling and advising on practical matters. (…) We tended towards 

coordinated cooperation during this phase to provide expert input. However, when 

we took the lead in the definite and execution design, the approach shifted towards 

a more integral one.99 

Additionally,  the contractor handled the procurement of materials, offering three 

alternatives to the client. Moreover, lessons learned from previous projects by the 

contractor heavily influenced the design of the dike and the selection of materials for the 

project. Also, it became evident that the sequence of design activities and soft skills are 

essential. 

89The sequence of the design activities is vital to a Bouwteam. (…) Working is a 

people business, so the team's continuity is very important. (…) Trust is the most 

important, transparency and keeping each other9s interest in mind is key.99 

This also appears to be the case for conflict resolution and contract management: 
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89During an argument, it is all about the conversation, not about what the contract 

says. Considering each other9s interest leads to a solution to which both parties can 

agree.99 

In this project, higher costs were observed in the design phase (#1) due to increased 

resource consumption resulting from contractor involvement in the early project phase. 

The lack of competition in final price formation (#2) was also evident, particularly in the 

indirect costs, attributed to the contractor's establishment of a rather large project 

organisation. The higher costs by a more extensive tender procedure (#3) were not 

observed in this project. While interviewees acknowledged costs incurred for plan 

development and participation in conversations, savings could also be realised as no 

calculations were necessary. Therefore, higher costs for the extensive tender procedure 

(#4) could not be confirmed. Correct project administration (#5) was not applicable in 

this project, as the trust among parties even reduced administrative duties.  

An improved client-contractor relationship prevented conflicts, resulting in savings (#6). 

The increased constructability (#8) through design improvement (#7) was facilitated by 

the contractor9s expertise in construction works. For instance, feedback from previous 

project executors on constructability was sought at various stages of the design process.  

Some differences became apparent in terms of risk management. Namely, the risk file 

was enriched with the contractor's input. Also, collaboration in the allocation (#10) of 

risks leads to a reduction of risks (#9). Furthermore, collaboration on risk mitigation led 

to more effective risk management (#11).  

The contractor's expertise in improving the design leads to less added work (#13), thereby 

increasing the accuracy of the estimates (#12). Cost integration varied depending on the 

project9s phase and parts. 

The project processes identified in the literature and observed during the first case study 

were mostly confirmed in the second case study. However,  the improved working 

conditions and safety (#15) was not observed. A collaborative mindset facilitated 

improved flexibility and responsiveness (#16) during the construction phase. 

Transparency and early involvement of the contractor were believed to contribute to the 

sharing of information and expertise (#17), improved relationships and trust (#18), and 

increased understanding of each other9s challenges (#19). Also, the reduction of 

environmental nuisance (#A1) and increased job satisfaction (#A2) were caused by 

collaboration and early contractor involvement.  
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Better quality of the construction (#20) was evident due to the early involvement of the 

contractor, which also facilitated a manageable execution of the works and resulted in 

better schedule performance of construction (#21). Additionally, involving locals 

contributed to improved user satisfaction (#22).  

Enlarged innovation was observed due to the contractor's input on the lessons learned 

from a previous project, reflecting knowledge transfer (#23). Collaborative design 

sessions facilitated the contractor's input into the design process, leading to improved 

innovation through collaboration (#24). However, fostering new approaches through 

improved risk understanding was not evident in this project (#25).  

Contribution to mutual learning (#26) was widely observed. For instance, the client and 

contractor organisations engaged in inter-project learning, and lessons were exchanged 

with other client organisations. However, workers acquiring new skills (#27) did not 

become apparent in the project. 


