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Management summary 
This research is dedicated to supply chain management in the construction and housing association 

industry. Supply chain management is already applied on a large scale in other industries, but the 

construction industry lags behind. The current situation in the construction industry requires a 

change, because the market is fragmented, short-term focused and the network around 

construction projects is complex. Furthermore, there is a lack of trust and commitment in the 

industry, which results in poor communication and win-lose relationships. Moreover, construction 

projects are selected on price, which results in low and unreliable profits. In addition to the 

problems in the construction industry, housing associations are facing problems in their own 

industry as well. Housing associations have to deal with two major problems, the value gap problem 

and the lessor tax regulation, which result in investment problems for housing associations.  

 

Problem  

The research is conducted on behalf of Stichting Woonbedrijf SWS.Hhvl (hereafter: Woonbedrijf). 

Woonbedrijf is a housing association located in Eindhoven, which has a housing stock of 31,548 

houses and student units in the Eindhoven region. Woonbedrijf started a long-term collaboration 

with one of their contractors in 2010 and performed three supply chain management projects 

together with them. The goal of this collaboration was to reduce the preparation costs, to shorten 

the lead time and to find an optimal way of collaborating, which results in an improved performance 

and less failure costs. In 2014, Woonbedrijf is faced with the decision to either continue or finish 

their long-term collaboration with their contractor.  

In order to make a decision regarding their long-term collaboration, Woonbedrijf is 

interested in the added value of supply chain management in their construction projects. 

Furthermore, the organisation is interested in how construction projects should be presented to the 

market to generate sufficient competition and a valuable collaboration in their supplier 

relationships. Therefore, the research question under investigation is:

 
Should Woonbedrijf stimulate collaboration or competition within their future supplier 

relationships? 

 
 

Theoretical background 

In order to answer the research question, a research framework is created based on the current 

literature about supply chain management, collaboration, and competition, in both the construction 

and housing association industry. This research framework connects several theoretical concepts 

with respect to the scientific fields building management, contract management and supply chain 

management. Figure A illustrates the research framework. The boxes indicate the factors and the 

arrows indicate the connections between these factors.  
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FIGURE A: RESEARCH FRAMEWORK 

 

Regarding the research framework, the pre-contractual factors are connected with the contractual 

and relationship factors. The pre-contractual factors consist of the level of competition within the 

tender procedure and the type of demand, which can influence both the contract and the 

relationship with the selected suppliers. The contractual factors depend on the type of contract, 

level of specification, length of contract in pages, and length of contract period. Furthermore, the 

relationship between organisations depends on trust, leadership, commitment, and coordination. It 

is assumed that the pre-contractual factors positively influence the contractual and relationship 

factors.  

In addition, the contractual and relationship factors are related to the knowledge sharing 

factor. Knowledge sharing is crucial in order to realise good project results. Collaboration among 

project partners is needed to create effective knowledge sharing and to create a successful project 

delivery. This research assumes that both contractual factors and relationship factors positively 

influence knowledge sharing in construction projects. For example, a well-established relation and a 

good contract should result in more knowledge sharing. Furthermore, there is assumed that both 

contractual and relationship factors affect knowledge sharing. In 

The last part of the research framework indicates a connection between knowledge sharing 

and project performance. Project performance is measured in terms of quality, time and costs. This 

research assumes that the relationship between knowledge sharing and performance is positive. 

Furthermore, it is assumed that risk attitude moderates the relationship between knowledge sharing 

and project performance. The last relationship in the research framework is that between project 

performance and customer satisfaction. Customer satisfaction represents the satisfaction of the 

renters of Woonbedrijf regarding the construction projects. In case of good project performance it is 

assumed that the customer satisfaction is higher.  

The research framework is tested by two analyses. First, an analysis of nine construction 

projects of Woonbedrijf is conducted. This analysis measures the current situation in the 

organisation regarding supply chain management, collaboration and competition. A second analysis 

is conducted in the construction industry, which measures the perceptions of the industry regarding 

supply chain management, collaboration and competition.  

 

Analysis of supply chain management, collaboration and competition in Woonbedrijf 

The analysis of supply chain management, collaboration and competition is conducted on nine 

construction projects of Woonbedrijf. The projects are evaluated using the proposed research 
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framework. Data that were used included project documentation, including contract information. 

Next, the framework was analysed using a questionnaire to examine the quality of collaboration in 

the projects. Moreover, interviews with the stakeholders of the project were conducted to gain an 

in-depth review of the projects. The construction projects were compared and analysed based on 

the type of building organisation model in the research framework. The three types of building 

organisation models that are distinguished in the research are: traditional collaboration, building 

team collaboration and supply chain management. 

Based on the analysis, there are significant differences between the variables ‘risk 

appearance’ and ‘customer satisfaction’ among the three types of building organisation models. 

There is a higher risk appearance in traditional collaboration models than in supply chain 

management projects. Furthermore, customer satisfaction is higher in building team collaboration 

projects than in traditional collaboration or supply chain management projects.  

According to the research framework, the results of the analysis indicate that relationship 

factors are very important regarding knowledge sharing in the construction projects of Woonbedrijf. 

Furthermore, the analysis showed that the contractual factors are less important regarding 

knowledge sharing in the projects. Nevertheless, the interaction between the relationship factors 

and contractual factors is important for the knowledge sharing in the project. Therefore, 

Woonbedrijf should be aware of a good relationship with their suppliers, but also provide a good 

contract to come to a closer collaboration in their construction projects.  

Another finding in the analysis of the construction projects of Woonbedrijf is that more 

knowledge sharing does not result in an improved project performance. Since this is quite strange, 

further research has to be conducted in order to find out whether this is true. In addition, one major 

limitation of this analysis was the small sample size, which limited the research by influencing the 

statistical reliability.  

 

Analysis of supply chain management, collaboration, and competition in the 

construction industry 

The second analysis of supply chain management collaboration and competition is conducted in the 

construction industry. This analysis was conducted on 58 people that work in the construction 

industry or have affinity with it. The group of respondents was split into two comparable groups. 

One group consisted of participants in supply chain management projects (called ‘participants’) and 

another group consisted of people who have no experience with supply chain management projects 

(called ‘non-participants’). In the analysis, the perceptions of the respondents were measured 

regarding supply chain management, competition, and collaboration to set the research framework 

in a broader context. By comparing these participants and non-participants, numerous of differences 

between variables and propositions in the research framework are illuminated. There are significant 

differences between the groups for almost all the variables, except the variables ‘level of 

competition’, ‘level of specification’ and ‘exploitative knowledge sharing’.  

In addition, the analysis showed promising results regarding the relationship factors, the 

contractual factors, knowledge sharing, and performance of the research framework. Based on the 

analysis, the relationship factors are important for the knowledge sharing in the construction 

projects. In contrast with the analysis of Woonbedrijf, the contractual factors play a role in the 
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analysis of the construction industry. The respondents indicate that the right level of specification of 

the contract is important for knowledge sharing in the construction supply chain. Furthermore, there 

is a strong interaction effect between the contractual and relationship factors, comparable to the 

analysis of Woonbedrijf. Therefore, close collaborations can benefit from a well-specified, outcome-

based contract, along with a good relationship. 

The analysis of the construction industry also provides support for the influence of the pre-

contractual factors towards the relationship and contractual factors. The answers of the 

respondents point out the importance of a functional demand regarding the relationship and 

contractual factors. Moreover, the analysis of the construction industry provides evidence for a 

positive relation between knowledge sharing and performance, something which did not follow 

from the analysis of Woonbedrijf. Furthermore, the overall results indicate that participants in 

supply chain management projects have a positive and innovative look towards supply chain 

management. Non-participants of supply chain management projects are more reserved about 

supply chain management and do not believe in the advantages of it. Therefore, this analysis 

indicated a clear distinction in between the perceptions of participants and non-participants towards 

supply chain management projects, with respect to supply chain management, collaboration and 

competition in the construction industry. 

 

Conclusion 

Based on the analysis of Woonbedrijf and the construction industry on supply chain management, 

collaboration and competition, an answer to the research question is provided. Woonbedrijf can 

stimulate competition and collaboration in their future supplier relations at the same time, but the 

organisation has to make certain tradeoffs for each new construction project.  

In case of knowledge-intensive and complex construction projects, Woonbedrijf can 

stimulate both collaboration and competition in their future supplier relationships. In contrast, 

Woonbedrijf should only stimulate competition in non-knowledge intensive and easy construction 

projects. In addition, based on the analyses of Woonbedrijf and the construction industry, 

Woonbedrijf should ensure a good relationship and well-specified, outcome-based contract in the 

construction project to create an optimal knowledge sharing environment.  

Furthermore, this research provides six managerial implications, which can be applied to the 

current business processes of Woonbedrijf. These implications should improve the current practises 

of the organisation. The implications focus on the stimulation of competition and collaboration of 

Woonbedrijf for their current and future supplier relationships. Regarding competition, Woonbedrijf 

should focus on their internal purchasing processes and contracts. For example, the organisation 

should implement an understandable purchasing process for the entire organisation. An 

understandable purchasing process provides structure and transparency within the organisation. 

Furthermore, Woonbedrijf should pay enough attention and effort in specifying the contract, since a 

well specified and outcome-based contract in combination with a good relationship is important 

regarding knowledge sharing in construction projects. Moreover, Woonbedrijf should focus on the 

relationship with their current and future suppliers to enhance a good collaboration in their 

construction projects. The organisation has to carefully manager the current and future supplier 

relations by providing a supplier relationship management system for the entire organisation. In 

addition, Woonbedrijf should involve the (sub-)contractors in an early stage of the building process, 
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to benefit from the knowledge of the (sub-)contractors. Another implication regarding the 

collaboration, is the implementation of a Building Information Model (BIM) system. In such a system, 

all the information regarding the construction project is stored and can be modified, which improves 

the collaboration and performance of the project. Furthermore, Woonbedrijf should create and 

direct project teams around knowledge-intensive and complex construction projects. The 

organisation has to coordinate the project team, and provide common goals and beliefs towards the 

project.  
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1. Introduction 
This chapter introduces the construction and housing association industry. First, it discusses the 

problems regarding the construction industry. Second, it explains the problems that occur in the 

housing association industry. Finally, this chapter will specifically elaborate on the problem 

statement and research questions formulated in collaboration with Stichting Woonbedrijf SWS.Hhvl 

regarding supply chain management in the construction industry.  

 

1.1 Problems in the construction industry 

The construction industry is one of the most diverse and unstable sectors in Europe (Dainty, Briscoe, 

& Millett, 2001). It is an order-driven industry, which mostly operates in a specific region or country 

due to governmental grants, national and local regulations. Consequently, there is almost no global 

competition within the construction industry (Segerstedt & Olofsson, 2010). The situation in the 

construction industry is alarming regarding the lack of improvement and innovation (Egan, 1998).  

In the construction industry, three categories of problems can be identified; there are 

market-related problems, relational problems and financial-related problems. With respect to the 

market-related problems, fragmentation is one of the main problems in the construction industry 

(Dainty et al., 2001; Hong-Minh, Barker & Naim, 2001; Love Irani & Edwards, 2004). Moreover, the 

construction industry is short-term focused, because of the project orientation in the market 

(Briscoe & Dainty, 2005; Gadde & Dubois, 2010; Vrijhoef & Koskela, 2000). Another problem of the 

construction market is network complexity. Due to the abundance of organisations involved in the 

building process, the network becomes complex, which limits opportunities for process integration 

(Cherns & Bryant, 1983; Dainty et al., 2001; Egan, 1998; Hong-Minh et al., 2001). 

The second category of problems in the construction industry concerns the relationships 

between clients, contractors, and sub-contractors. Briscoe and Dainty (2005), Hong-Minh et al. 

(2001) and Roders, Gruis and Straub (2013) indicated poor communication, a lack of commitment 

and win-lose relations as relevant problems within these relationships, which each cause a lack of 

trust.  

The third category of problems concern financial aspects of the construction industry. Egan 

(1998) argues that the industry has a low and unreliable rate of profitability. The profit margins are 

too low to ensure a healthy business environment and development (Egan, 1998). In addition, the 

prices and costs in the building process are often equated (Egan, 1998). Most of the time 

constructors are selected on the lowest price and not on the best value, which results in negative 

effects in the business environment and development (Briscoe & Dainty, 2005; Egan, 1998; Love et 

al., 2004; Vrijhoef & Koskela, 2000). Another problem is the investments in research and 

development, which are too low to stimulate innovation in technology and processes (Egan, 1998). 

Based on the literature, a summarized overview of the problems is illustrated in figure 1 at the next 

page.  

The effects of these three problem categories go beyond their respective domains. They 

cause many failures and misunderstandings during building processes, which results in high failure 

costs due to rework and time waste (Love et al., 2004; Roders et al., 2013). To illustrate this, the 

Centre of Process Innovation in Building and Construction estimated that the failure costs are 

between 5% and 35% of the total project costs (Noordhuis & Vrijhoef, 2011).  
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FIGURE 2: OVERVIEW OF PROBLEMS WITHIN THE CONSTRUCTION INDUSTRY 

 

1.2 Problems in the housing association industry 

In addition to the problems in the construction industry, housing associations also deal with 

numerous problems in their own industry. Housing associations are responsible for building, owning 

and renting affordable housing, also known as ‘social housing’. The total social housing stock in the 

Netherlands consists of 2,188,699 houses, which are owned by 388 different housing associations 

(Rijksoverheid, 2013). Since the Dutch housing market is unstable, housing associations face 

problems with their investments and their housing stock (Aedes, 2012).  

One of the main problems in the housing association industry is the value gap between the 

property of the housing associations and the actual value of houses (Conijn & Schilder, 2009). This 

value gap is partially due to the bad economic circumstances in the Netherlands (Aedes, 2012), and 

reinforced by governmental regulations and grants in the housing market (Conijn & Schilder, 2009), 

which results in a decreasing value of the houses of the housing association. In response, the Dutch 

government tries to stimulate the overall housing market, and especially the private owned houses, 

by using tax benefits (Centraal Bureau voor de Statistiek (CBS), 2013; Centraal Fonds 

Volkshuisvesting (CFV), 2013). As a result, the gap between private owned houses and the value of 

the houses of the housing associations becomes even bigger.  

Another problem housing associations are facing is the ‘lessor tax’ regulation (in Dutch 

called: verhuurdersheffing). Since 2014, housing associations have to pay lessor tax to the 

government. The lessor tax is applicable to houses of which the rent is lower than the housing 

allowance limit. This regulation costs the housing associations around 800 million Euros per year. 

The value-gap problem and lessor tax regulation combined result in investment problems for 

housing associations (Aedes, 2012; Aedes, 2013).  

 

1.3 Housing association ‘Stichting Woonbedrijf SWS.Hhvl’ 

One of the housing associations in question is Stichting Woonbedrijf SWS.Hhvl (from now on called 

‘Woonbedrijf’). Woonbedrijf is a housing association located in Eindhoven, which operates in the 

greater Eindhoven region. Their total housing stock consists of 31,548 houses and student units, 

which has a total value of 5,147,000,000 Euros. In 2013, they had a total rental income of 172,3 

million Euros (Woonbedrijf, 2014).  

The organisation has four offices in Eindhoven, which accommodate 453 employees. The 

structure of the organisation is based on eight areas in Eindhoven, namely Stratum, Tongelre, Gestel, 

Woensel-Noord, Woensel-Zuid, Strijp, Regio and Vestide. Besides these areas, Woonbedrijf has 

many supporting departments within its organisation, like the Real Estate department, the 

PROBLEMS IN CONSTRUCTION INDUSTRY 

MARKET-RELATED PROBLEMS 

•Fragmentation 

•Short-term focused 

•Network complexity 

RELATIONAL PROBLEMS 

•Poor communication 

•Lack of commitment 

•Win-lose relationship 

•Lack of trust 
 

FINANCIAL-RELATED PROBLEMS 

•Low and unreliable profits 

•Small investments in R&D 

•Price-based selection 
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Purchasing department, the Communication department and the Finance and Control department. 

For an in-depth overview of the organisation, the organogram of Woonbedrijf can be found in 

appendix A (Woonbedrijf, 2014).  

 

1.4 Problem statement and research questions 

Woonbedrijf started a long-term collaboration with one of their contractors in 2010. In the 

collaboration between Woonbedrijf and the contractor, three supply chain management projects 

were conducted between 2010 and 2014. The goal of this collaboration was to reduce the 

preparation costs, to shorten the lead time and to find an optimal way of collaborating, which result 

in a better performance and less failure costs.  

In 2014, Woonbedrijf is faced with the decision either to continue or to finish their long-term 

collaboration with their contractor. The organisation is interested in whether supply chain 

management is the best way to collaborate with their partners to achieve decreasing costs, shorter 

lead times, and a better performance. Moreover, Woonbedrijf wants an indication of the added 

value of supply chain management with respect to construction projects, in order to make a decision 

for future projects. Furthermore, the organisation is interested in how construction projects should 

be presented to the market to generate sufficient competition and a valuable collaboration in their 

supplier relationships. In addition to problem described above, Woonbedrijf is facing the problems in 

the construction and housing association industry as well. The organisation has to deal with the 

fragmentation of suppliers in their construction projects, which makes the projects and 

communication complicated. Furthermore, Woonbedrijf is dealing with the lessor tax, which has a 

large impact on their investment strategy. Therefore, Woonbedrijf is interested in their strategy 

towards construction projects and supplier relationships in the future. 

The goal of this research is to provide an advice to Woonbedrijf regarding their problem by 

determining the current situation in their construction projects and formulate recommendations for 

their future supplier relationships. Based on the problems, the organisation is interested in the 

results of their supply chain management projects compared with other construction projects in 

terms of collaboration and competition. Furthermore, Woonbedrijf is interested in whether they 

have to stimulate collaboration and competition within their future supplier relationships. 

Therefore, this research should answer the following main research question: 

 
Should Woonbedrijf stimulate collaboration or competition within their future supplier 

relationships? 

 
This main research question is divided into three sub-research questions, which will be answered in 

different chapters of this report. First, this research considers literature on supply chain 

management, collaboration, and competition within the construction industry. This outlines one or 

more answers to the following sub-research question:  

 

1) What is written in the current literature about supply chain management, collaboration, and 

competition within the construction industry? 
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The literature review in chapter 2 will answer this sub-research question 1. This literature review 

lays the foundations for an analysis on supply chain management, collaboration, and competition 

within Woonbedrijf. This analysis conducts a research within the organisation by analysing nine 

construction projects. Regarding this analysis on supply chain management, collaboration, and 

competition, the following sub-research question will be answered in the third chapter: 

 

2) How does Woonbedrijf currently deal with supply chain management, collaboration, and 

competition in their construction projects? 

 

In addition, the main research question calls for an analysis of supply chain management, 

collaboration, and competition in the construction industry. This analysis should give a broader 

context to the perception of the construction industry towards supply chain management. 

Therefore, the following sub-research question has to be answered: 

 

3) What is the construction industry’s perception of supply chain management, collaboration, 

and competition within construction projects? 

 

The results of the analysis in the construction industry will provide an answer to sub-research 

question 3, which will be discussed in chapter 4. Based on the results of the respective sub-research 

questions, the main research question will be discussed in chapter 5, the discussion.  

 

1.5 Conclusion 

This chapter introduced the various problems in the construction and housing association industry. 

The construction industry is facing market-related, relational, and financial-related problems. The 

housing associations have to deal with the value gap problem and the lessor tax regulation. These 

two industries and their respective problems have an impact on the daily businesses of Woonbedrijf. 

Since Woonbedrijf has to take a decision regarding their long-term collaboration with one of their 

contractors, they are interested in whether supply chain management is the best way to collaborate 

with their partner. Furthermore, the organisation wants to know whether they have to stimulate 

collaboration or competition regarding their supplier relationships. This research investigates the 

current situation of the construction projects of Woonbedrijf and provides recommendations for 

their future supplier relationships.  

In the upcoming chapters, the sub-research questions will be answered. Chapter 2 provides 

a theoretical background regarding collaboration, competition, and supply chain management in the 

current literature. Chapter 3 outlines the analysis within Woonbedrijf and its results. Chapter 4 

describes the conducted analysis and its results in the construction industry. Chapter 5 provides a 

conclusion for this research, which includes managerial implications for Woonbedrijf, limitations on 

this research and directions for further research.  
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2. Theoretical background 
This chapter describes the theoretical background, which is based on a literature review. The goal of 

this chapter is to answer sub-research question 1; “What is written in the current literature about 

supply chain management, collaboration, and competition within the construction industry?” 

Therefore, this chapter provides information about several theoretical concepts for the 

understanding and foundations of this research. First, chapter 2.1 describes how the literature 

review of this theoretical background was performed. Second, a summary of the most important 

theoretical concepts of the literature is provided in chapter 2.2 till 2.7. Several concepts are 

discussed like, the building process of a construction project and the critical success factors of supply 

chain management projects. Based on the literature review, a research framework is created in 

chapter 2.8. This framework provides the foundation for the analyses of Woonbedrijf (chapter 3) and 

the construction industry (chapter 4). In chapter 2.9, the sub-research question is answered and a 

conclusion for this chapter is given.  

 

2.1 Research method of literature review 

This paragraph discusses the research method of the literature review, which is used to find relevant 

literature. First, the literature review was structured by three bodies of knowledge to focus the 

research. These bodies of knowledge were chosen based on the main research question and 

relevant scientific areas concerning this research. ‘Supply chain management’, building 

management’, and ‘contract management’ were the chosen bodies of knowledge in the literature 

review. The first body of knowledge, building management, was chosen, because it explains the 

context of the construction industry and construction projects. Since the construction and housing 

associations industries are the main industries in this research, it provides a basis for this research. 

Furthermore, building management deals with the management of the building processes within 

construction projects in the construction industry (Maas & van Eekelen, 2004). The second body of 

knowledge was contract management, which was chosen because of the competition and 

collaboration aspects in the research question. Contract management deals with the purchasing 

processes before a construction project can start and contains the aspects of competition, 

contracting and collaboration in these processes (van Weele, 2005). The third body of knowledge, 

supply chain management, is an element in the research question as well and therefore chosen to 

elaborate in this research. Furthermore, supply chain management is one of the core aspects in the 

problem statement of Woonbedrijf. Supply chain management is applied in the construction 

industry since the 1990’s, but is already applied at a large scale in other industries (Segerstedt & 

Olofsson, 2010). Therefore, it is quite ‘new’ in the construction industry (Vrijhoef & Koskela, 2000).  

Second, a literature search was conducted based on these three bodies of knowledge. A list 

of key words was used to find relevant literature in online and offline resources. In the ‘online 

domain’, search engines ScienceDirect and Emerald were consulted to find articles in scientific 

journals. Key journals consulted online were ‘European Journal of Purchasing & Supply 

Management’, ‘Journal of Purchasing and Supply Management’ and ‘Supply Chain Management: An 

International Journal’. The ‘offline research’ consisted of books and other hard-copy materials 

related to the three bodies of knowledge. This included for example literature from the library of the 
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University of Technology Eindhoven and construction company resources. Appendix B provides an 

overview of the literature search’s keywords and resources. 

Final, the literature was analysed based on the three bodies of knowledge. A summary of 

this analysis is given in the upcoming paragraphs. Chapter 2.2 focuses on the ‘building management’ 

body of knowledge, and describes the building process and types of organisations in construction 

projects. Chapter 2.3 and 2.4 describe the basics of contract management with respect to the 

respective body of knowledge. Chapter 2.5 describes the risks of construction projects, which is part 

of the overlapping bodies of knowledge, ‘building management’ and ‘contract management’. 

Chapter 2.6 explains the types of collaboration in the construction project, which is part of the 

overlapping bodies of knowledge, ‘supply chain management’ and ‘building management’. With 

respect to the body of knowledge ‘supply chain management’, chapter 2.7 gives the critical success 

factors of supply chain management in construction projects.  

 

2.2 The building process and project organisation in construction projects 

This paragraph discusses the building process and its organisation in construction projects, which 

can be attributed to the ‘building management’ body of knowledge. Every construction project has 

to go through several phases before the building is finished. Within such a building process, the 

following phases are distinguished: initiative, definition, design, specification, execution, aftercare 

phase (Flapper, 2004; Maas & van Eekelen, 2004; Roders et al. 2013). In figure 2, the building 

process is illustrated. 

 

 

FIGURE 3: THE BUILDING PROCESS (MAAS & VAN EEKELEN, 2004) 

 

Every construction project starts with an initiative submitted by an actor, like a housing association 

(Roders et al., 2013). During the initiative phase, the type of construction project is defined, the goal 

of the project should be set, and a feasibility study has to be performed. If the project is feasible, it 

moves to the next phase, the definition phase. In this phase, the project definition and program of 

requirements are written. In the phase thereafter, the design phase, the sketches of the 

construction are made. Eventually, the final design is created with references to the program of 

requirements. In the following specification phase, the construction specification is written. The fifth 

phase in the process is the execution phase, in which the construction is built, guided by the design 

and the specifications. If the construction of the building is finished, the ‘aftercare’ or ‘support 

phase’ starts. In this phase, the building is delivered to the owner and is ready to use (Maas & van 

Eekelen, 2004). 

 

Furthermore, each new construction project requires a decision regarding the organisation of the 

project team. In this fashion, three types of building organisation models can be distinguished: the 

traditional collaboration model, the building team collaboration model, and the supply chain 

management model. Regarding the three types of building organisation models, figure 3 on the next 

page illustrates the structure of these organisations and how the projects are scheduled over time.  

Initiative Definition Design Specification Execution Aftercare 
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FIGURE 4: OVERVIEW OF BUILDING ORGANISATION MODELS 

 

The traditional collaboration model is a commonly used organisation model within the construction 

industry (Vrijhoef et al., 2013). In this model, the housing association is responsible for the entire 

building process, except the execution phase (Liebregts & van Bergen, 2011). The constructor is 

responsible for the execution of the construction project. Therefore, there is a clear separation 

between the role of the housing association and the role of the constructor. The separation is 

disadvantageous in terms of knowledge transfer within the building process. Actually, there is a 

minimal knowledge transfer between the housing association and constructor, because the 

constructor is only responsible for the execution of the project. Consequently, it is possible that 

conflicts arise during the building process (Liebregts & van Bergen, 2011). 

Compared with the traditional way of organising the building process, the responsibilities in 

building team collaboration are vaguer. Within this model, the constructor is not only responsible for 

the execution of the project, but is also involved in the preparations of the project in the design and 

specification phases. Therefore, the constructor can serve as advisor, as well as an architect. One 

disadvantage of the building team organisation is the vague separation of the roles of constructor 

and client. As a result, team members feel less responsible for their respective jobs. Another 

consequence of this role vaguer separation is the discussion around the distribution of risks within a 

project. These discussions can sometimes result in conflicts, which can delay the process (Liebregts 

& van Bergen, 2011).  

Since the 1990’s, there has been an increased interest in supply chain management in the 

construction industry (Segerstedt & Olofsson, 2010). Different concepts of supply chain 

management can be distinguished in the construction industry, like partnering, supply chain 

collaboration and supply chain integration (Akintoye McIntosh & Fitzgerald, 2000; Gadde & Dubois, 

2010; Hong-Minh et al., 2001; Kim, Kumar & Kumar, 2010; Soosay, Hyland & Ferrer, 2008). Based on 



8 
 

the reviewed literature, it is safe to say that these synonyms almost mean the same. Therefore, this 

report uses the following definition of supply chain management or partnering: “Partnering is a 

long-term commitment by two or more organisations for the purpose of achieving specific business 

objectives by maximising the effectiveness of each participant’s resources. This requires changing 

traditional relationships to a shared culture without regard to organisation boundaries. The 

relationship is based upon trust, dedication to common goals, and an understanding of each other’s 

individual expectations and values. Expected benefits include improved efficiency and cost-

effectiveness, increased opportunity for innovation, and the continuous improvement of quality 

products and services.’’ (Construction Industry Institute (CII), 1991).  

 

2.3 Specifying the demand in construction projects 

This paragraph focuses on the ‘contract management’ body of knowledge, in which the purchasing 

process for a construction project is briefly described. Furthermore, it discusses the first phase of the 

purchasing process, the specification of the demand. Chapter 2.4 will describe the supplier selection 

and contract agreement phase of the purchasing in more detail.  

Each project starts with defining the specification of the purchase. In this phase, the 

requirements in terms of quality and quantity are described for the goods or services. In the 

construction industry, this specification is called the demand for a construction project. After the 

purchasing specification is ready, suitable suppliers are selected. In the construction industry, this is 

called the tender procedure. If the best supplier is selected, a contract has to be formulated and 

agreed. An appropriate contract model is selected, depending on the type of demand and building 

organisation model. Afterwards, there are some negotiations about the contract with the supplier. If 

they both come to an agreement, the contract is signed by both the contractor and client (Ashworth, 

2012; van Weele, 2005). The purchasing process is outlined below in figure 4.  

 

 
FIGURE 5: THE PURCHASING PROCESS APPROACH (VAN WEELE, 2005) 

 

Within the construction industry, two types of demand can be identified: a technically specified 

demand and a functional demand. (Vrijhoef et al., 2013). The traditional way of specifying a demand 

in the construction industry is the technically specified demand. In this type of demand, the housing 

association both describes the solution and formulates the technical requirements of the project. 

This way of describing the demand provides assurance to the housing association and constructors. 

Another advantage of this type of demand is that housing associations can easily judge the different 

construction companies and select the best one. However, there are also disadvantages to a 

technically specified demand, like the high costs the housing associations have to pay for describing 

the solution and specifying the technical requirements. Moreover, the knowledge and quality of 

construction companies is not used, which can result in gaps in the project specification or extra 

work during the execution of the project (Vrijhoef et al., 2013). 

 Furthermore, in a functional demand, housing associations describe the problem and 

formulate functional requirements for the project. Housing associations should profile themselves as 

Define 
specification 

Select 
supplier 

Contract 
agreement 

Ordering Expediting Evaluation 
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professional commissioners by using this type of demand. Construction companies have to think 

about the solution for the problem and present this solution to the commissioner. Since they are the 

professionals in the market, they know the best way to solve such a problem. This way of organising 

the demand makes optimal use of the knowledge and qualities of the construction companies, which 

is one of the advantages of a functional demand. On the other hand, the invested time and costs for 

the preparations of such a demand are much higher for the construction companies and the housing 

associations (Vrijhoef et al., 2013). 

 

2.4 Competition and contracting in construction projects 

Since the previous paragraph discussed purchasing process briefly and explained the first phase of 

the purchasing process, this paragraph explains the phase of the supplier selection and the contract 

agreement. This paragraph is also related to the ‘contract management’ body of knowledge, and 

give a more in depth view on the competition and contracting in construction projects.  

If the demand is specified by the housing association, a supplier has to be selected to fulfil 

this demand. A supplier can be selected in two ways: by negotiation or by competition (Ashworth, 

2012). In case of negotiation, there is no tender procedure, because one supplier is selected to fulfil 

the demand of the client. Most of the time, there is already a good relation between the client and 

the supplier, which can result in an agreement on a construction project. Another negotiation 

possibility occurs when there is a monopolistic supplier and the client has no other choices. 

Negotiations can be disadvantageous compared to a competitive tendering. For example, the price 

of the selected supplier can be higher. Another disadvantage of negotiation is that the public 

accountability decreases and the market can get a suggestion of favouritism (Ashworth, 2012).  

In case of competition, there are two ways of competitive tendering: selective competition 

and the open competition. Firstly, selective competition is the most common way of tendering in the 

construction industry. A selected group of suppliers is allowed to submit in the tender in this 

procedure. These suppliers are selected by the housing association, based on a shortlist. The 

shortlist consists of evaluation criteria, like the financial position and the previous experiences with 

the supplier. Every selected supplier receives an invitation to tender, which includes a description of 

the demand of the construction project, a description of the tendering procedure, a description of 

the selection criteria and the purchase and contract conditions. After an announced period, the 

suppliers should submit their tender and the housing association starts the selection.  

Secondly, another way of competitive tendering is by open competition, which is not very 

common at housing associations. In an open competition, everyone who is interested can submit to 

tender. The procedure around such a tender is almost similar to selective competition, except for 

the selection of the suppliers. Within an open competition, the invitation to tender can be found at 

an open publication source, like TenderNed in the Netherlands. The invitation of an open tender 

includes a description of the demand of the construction project, a description of the tendering 

procedure and the purchasing and contract conditions. Sometimes the selection criteria are added 

as well. Every interested supplier is free to respond and submit to the tender. Again, after an 

announced period, the suppliers should submit their tender and the housing association starts the 

selection procedure (Ashworth, 2012; PIANOo, 2013).  
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After the selection of the supplier, the contract has to be agreed upon by all organisations. A 

contract is a document with a mutual agreement, which describes the relationship between several 

parties during a specific period of time (van Weele, 2005). Two types of contracts can be 

distinguished: the outcome-based contract and the behaviour-based contract. Whereas an outcome-

based contract describes the desired performance levels and measurable results, a behaviour-based 

contract describes tasks, processes, and activities that have to be accomplished to achieve a result 

(Tate, Ellram, Bals, Hartmann & van der Valk, 2010).  

In the construction industry, both types of contracts are possible. For example, a traditional 

contract is behaviour-based, as the contractor is selected on price and the tasks are already 

described in the contract by the housings associations (Vrijhoef et al., 2013). Contracts like a ‘design 

and build’ (D&B) contract or turnkey contract are more outcome-based, because in these contracts 

are more focused on the result and performance of the project in terms of design and execution of 

the project (Puil & van Weele, 2014). In addition to these contract types, contracts have a certain 

level of specification. The level of specification of a contract depends on the openness and space for 

initatives from both organisations within the contract (Wuyts, 2007). If a contract is highly specificied 

by the client, there is less space for the contractor to implement its own ideas within a project. This 

can disturb the collaboration between the different organisations. However, if the level of 

specification is too low, the contractor has to be aware of fatigues in the contract and take more 

initatives towards the collaboration (Wuyts, 2007). Therefore, the level of specification of a contract 

has to be considered with attention from both organsations.  

 

2.5 Risks in construction projects 

As already mentioned in chapter 1.1, the construction industry is one of the most diverse and 

unstable sectors in Europe (Dainty et al., 2001). In addition, the construction industry is a dynamic, 

risky, and challenging business (Mills, 2001). Moreover, the industry faces numerous risks, due to 

the nature of the construction business activities, processes, environment, and organisational build-

up (Akintoye & MacLeod, 1997). Many construction projects fail in meeting deadlines and cost 

targets, which create a poor reputation of risk management in the construction industry (Akintoye & 

MacLeod, 1997; Mills, 2001). This paragraph discusses the occurrence of risk regarding construction 

projects, which is with respect to the bodies of knowledge ‘contract management’ and ‘building 

management’.  

In the construction industry, two types of risks are distinguishable: internal risks and external 

risks. Internal risks are present in the project itself, like exceeding time schedules or budgets. 

External risks concern environmental impacts, like governmental regulations or fluctuations in the 

economy (Zhi, 1995). Moreover, Mills (2001) defines risks as the chance of an adverse event 

depending on the circumstances. Therefore, a risk depends on the probability of an undesirable 

occurrence, which can be expressed in a mathematical formula. The formula of risk of Zhi (1995) is: 

          

In the formula R is the degree of risk, P is the probability a risk occurs and I is the impact of the risk 

(Zhi, 1995). The impact of a risk can be measured as the likelihood of a specific unwanted event and 

the positive or negative consequences of the undesirable event (Mills, 2001). Again, this definition 

can be expressed in a mathematical formula, which is:  

          



11 
 

In the formula I is the risk impact, L is the likelihood of the risk, and C equals the risk’s consequences 

(Mills, 2001). By combining formula 1) and 2), a new formula can be inferred in which risk is 

expressed in terms of probability of occurrence (P) , the likelihood of that occurrence (L) and the 

consequences of the occurrence (C). This gives the following formula: 

           

The formula above illustrates that risks have a certain probability, likelihood, and consequences. 

However, this uncertainty depends also on the size of the project, complexity of the project, speed 

of construction, location of the project and familiarity with the work (Mills, 2001). In addition, 

Akintoye and MacLeod (1997) and Mills (2001) suggest that risks influence the project performance. 

It can affect the productivity, profitability, and quality of the project. Since risks cannot be 

eliminated, organisations have to manage it in order to minimise, transfer, or retain them (Akintoye 

& MacLeod, 1997; Mills, 2001). Therefore, risk management is necessary in construction projects to 

manage damaging consequences, if any (Mills, 2001).  

Nevertheless, managing risks in the construction industry is complicated due to the network 

complexity in a construction project (Cherns & Bryant, 1983; Dainty et al., 2001; Egan, 1998; Hong-

Minh et al., 2001). Involved organisations should take responsibility for their risks and overcome 

these. Actually, these organisations have to acknowledge ownership of risks, which includes having a 

stake in the benefit or harm that may arise from the activity that leads to the risk, responsibility for 

the risk, accountability for the control of the risk, and financial responsibility for the risks (Godfrey, 

1996). Therefore, the organisations involved in the construction project have another risk attitude 

(Wang & Yuan, 2011). As defined by Wang and Yuan (2011), a risk attitude is “a chosen state of mind 

with regard to those uncertainties that could have a positive of negative effect on objectives.” 

Nevertheless, the construction industry has to deal with poor risk management, because of an 

unstable risk allocation, the vague division of risk ownership, and lack appropriate risk attitudes 

(Mills, 2001). 

 

2.6 Collaboration in construction projects 

This paragraph contributes to the bodies of knowledge ‘building management’ and ‘supply chain 

management’. As already mentioned in chapter 2.2, supply chain management is way to collaborate 

in construction projects. Collaboration between organisations within the construction supply chain 

can be achieved by sharing knowledge with each other. Sharing knowledge results in improved 

supply chain performance levels (Cheng & Fu, 2013). Furthermore, sharing knowledge provides a 

competitive advantage to the supply chain compared with other supply chains. However, the whole 

supply chain should be involved into the knowledge sharing process in order to create results. Cheng 

and Fu (2013) illustrate that a closer relationships among partners result in more knowledge sharing, 

which in turn results in a closer collaboration.  

The type of relationship also determines the type of knowledge sharing. Im and Rai (2008) 

distinguish two types of knowledge sharing in long-term inter-organisational relationships. The first 

type, exploitative knowledge sharing, is “the exchange of knowledge between firms in a long-term 

relationship to seek short-run rewards, focusing on the survival of the components of the system and 

pursuing risk-averse behaviours” (Im & Rai, 2008). The second type is referred to as exploratory 

knowledge sharing and consists of “the exchange of knowledge between firms in a long term 

relationship to seek long-run rewards, focusing on the survival of the system as a whole, and 
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pursuing risk-taking behaviours” (Im & Rai, 2008). Clearly, exploitative knowledge sharing has to deal 

with cost efficiency, improvements of processes and implementation of changes in the short-run, 

while exploratory knowledge sharing contributes to the innovation of products, services, and 

processes to coordinate in the long run.  

One of the consequences of a higher magnitude of knowledge exchange within an inter-

organisational relationship is an improved performance within this relation (Cheng & Fu, 2013). In 

addition, sharing knowledge can contribute to improved coordination of the supply chain and 

improvements in both product quality and implementation processes (Cheng & Fu, 2013). Therefore, 

a higher magnitude of knowledge sharing within supply chain management results in an improved 

performance of the involved organisations. To illustrate this point, Hong-Minh et al. (2001) argue 

that supply chain management could result in a change in attitude, enhanced process orientations, 

and improved communication within the whole chain. Moreover, Vrijhoef and Koskela (2000) argue 

that implementing supply chain management has only two main goals: reducing both costs and 

duration. Egan (1998) mentions similar main goals and claims that supply chain management could 

reduce 20-50% of the estimated costs and 50-80% of the required time within the building process. 

In addition, Akintoye et al. (2000) indicate supply chain management as the key element in reducing 

costs in the building process. However, also results as a better quality of the service, a simplification 

of the whole construction and a standardisation of processes are pointed out as positive results 

(Akintoye et al., 2000). From the constructor’s perspective, supply chain management can bring 

forth continuity and certainties for the organisation, as well as contributing to an organisation’s 

image in the construction industry (Roders et al., 2013).  

 

2.7 Critical success factors for supply chain management in construction projects 

This paragraph discusses the most important critical success factors of supply chain management in 

construction projects. Regarding the body of knowledge in question, supply chain management, Kim 

et al. (2010) performed a literature review on the critical success factors in supply chain partnering 

in the construction industry. These factors are used as a basis to map the most important factors 

concerning a relationship between housing associations and construction companies. 

One of the most important critical factors for partnering is trust (Akintoye et al., 2000; Kim et 

al., 2010). It is hard to define trust, because it is something elusive, fragile, and difficult to quantify 

(Thomas & Thomas, 2005). However, trust is the basis of a collaborative supply chain (Naoum, 2003; 

Spekman, Spear & Kamauff, 2002; Thomas & Thomas, 2005). For example, having a trustworthy 

relationship within the supply chain can spark creative and unique solutions for the market (Kim et 

al., 2010). Spekman et al. (2002) defines trust as: “…the belief that one’s partner will act in a 

predictable manner, will keep his/her word, and will behave in a way that will not negatively affect 

the other.” Furthermore, trust can be built on experiences, problem solving, shared goals, 

reciprocity, and reasonable behaviour (Khalafan, McDermott, & Swam, 2007). A lack of trust results 

in an unsuccessful project, because partners within the supply chain have little belief in one another 

(Kim et al., 2010). However, it takes time to develop a trustworthy relationship, which is exacerbated 

by exogenous factors like culture, money and project complexity (Khalafan et al., 2007; Spekman et 

al., 2002). 

Commitment is a second important factor in supply chain management. Kim et al. (2010) 

describe commitment as the partner’s willingness to continue a partnership. In addition, Spekman et 
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al. (2002) indicate that commitment to the concept of supply chain management is perquisite for 

successful mutual commitment. A committed client plays a crucial role in a project, because it can 

take responsibility at the right moment (Akintoye et al., 2000; Love et al., 2004). In case of strong 

commitment between organisations, the whole supply chain works together effectively. Moreover, 

it helps to avoid conflicts between organisations. Furthermore, long-term commitment results in 

certainties and a higher success probability for the whole supply chain (Kim et al., 2010; Spekman et 

al., 2002).  

The third critical success factor in the research of Kim et al. (2010) is coordination. 

Coordination includes the organisation to change processes, culture and systems (Kim et al., 2010). 

With respect to the processes, a good project and resource planning are necessary for a successful 

building process (Akintoye et al., 2000; Love et al., 2004). In case of the coordination of the systems, 

Akintoye et al. (2000) and Briscoe and Dainty (2005) describe that the supply chain systems of the 

involved organisations have to be aligned. A good alignment, result in effective working of the 

payment system and scheduling of the work (Briscoe & Dainty, 2005). Moreover, the construction 

supply chain calls for shared values because of the complex coordination of cultures, processes, and 

business objectives within the chain. Defining common goals within a project or long-term 

partnership ensures a better coordination and can bring business cultures together (Kim et al., 2010; 

Spekman et al., 2002). 

Leadership is another important factor in supply chain management. Leadership is a tool to 

improve performance within the construction supply chain (Kim et al., 2010). For example, leaders 

can create common goals and shared cultures. Egan (1998) argued that committed leadership is 

required to make supply chain management a success within the whole organisation. Furthermore, if 

no leadership is involved, there is a possibility that the project or long-term collaboration fail (Kim et 

al., 2010).  

The fifth critical success factor is communication. Communication can have several 

definitions depending on different people, in different organisations, within different circumstances 

(Thomas & Thomas, 2005). Nevertheless, communication has to deal with information and 

knowledge transfer between organisations (Spekman et al., 2002). It is important to enable open 

communication within the supply chain, in order to manage the information and knowledge 

efficiently (Akintoye et al., 2000; Briscoe & Dainty, 2005; Kim et al., 2010; Love et al., 2004). The goal 

of communication within the supply chain is to integrate the different organisations and therefore to 

improve the collaboration (Dainty et al., 2001). The communication and the information flow 

between organisations will be unsuccessful, if there is a lack of confidence and trust (Briscoe & 

Dainty, 2005).  

In case of a conflict between different organisations, it is likely to have conflict resolution 

techniques, which is the sixth critical success factor of supply chain management (Briscoe & Dainty, 

2005; Kim et al., 2010; Naoum, 2003). These techniques include traditional approaches, like 

hierarchies, or more alternative approaches, like joint-problem solving (Kim et al., 2010). However, it 

is even better to have a proactive attitude towards problems and conflicts, which can prevent them 

by taking responsibilities within the project (Briscoe & Dainty, 2005).  

The seventh factor defined by Kim et al. (2010) is partner capability. Partner capability 

consists of having the required aspects as a partner to maintain a partnership. It is about adding 

human value to the project within the team (Briscoe & Dainty, 2005). It is useful to have specialized 
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partners, which bring innovation and sociability to the construction project. Moreover, selection 

criteria for partner capability could be their resources and skills (Kim et al., 2010).  

Based on the extended literature review of Kim et al. (2010), seven critical success factors of 

supply chain management are identified: trust, commitment, coordination, leadership, 

communication, conflict resolution techniques, and partner capability. Kim et al. (2010) argue that 

these factors are perquisites for successful supply chain collaboration within the construction 

industry.  

 

2.8 Research framework 

The previous paragraphs discussed several theoretical concepts with respect to the three bodies of 

knowledge. In this paragraph, the research framework will be provided, which is based on these 

theoretical concepts. First, the basic framework is provided. Second, this framework is explained by 

the theoretical concepts of the previous paragraphs. Furthermore, the propositions regarding this 

research framework are explained. In the end, a detailed research framework will be provided.  

Based on the literature review in the previous paragraphs, theoretical concepts can be linked 

to each other to create a research framework. These theoretical concepts are influencing each 

other, which is measurable in a proposition. Figure 5 shows the basic research framework for this 

research. The boxes indicate factors, which are a group of variables related to the theoretical 

concepts. The arrows indicate connections between factors, which are called propositions. In case a 

positive relation between factors is assumed, a plus sign is near the arrow. In case of negative 

relation, a minus sign is illustrated near the arrow. The basic research framework is described below, 

in which first the project factors are discussed. Than the pre-contractual, contractual and 

relationship factors and related propositions are explained. In the end, the knowledge sharing, risk 

attitude, performance and customer satisfaction factors and related propositions are discussed.  

 

 

FIGURE 6: BASIC RESEARCH FRAMEWORK 

 

As mentioned in the introduction, the construction industry is an order-driven industry (Dainty et al., 

2001). Construction projects can be categorized based on commonly used characteristics. Every 

project has its own unique project characteristics. One of the most global characteristics is the 

project type. The construction industry mainly distinguishes between four types of construction 

projects. The first type is ‘new building projects’, in which completely new buildings and/or houses 

are built. The second type is ‘renovation’, in which houses and buildings get a facelift, which can be 

either on the inside or outside. The third type of project is an ‘expansion’, which are mainly additions 
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to a house, like a veranda. The fourth, and last, type of project is ‘maintenance projects’, which can 

be planned, or unplanned (Maas & van Eekelen, 2004). Another project characteristic is already 

described in chapter 2.2, namely the type of building organisation model. This research distinguishes 

between three different building organisation models: traditional collaboration, building team 

collaboration and supply chain management. In addition, chapter 2.2 explains the different phases 

of the building process. Depending on the building organisation model, the constructor is involved 

somewhere in the building process. In this research, the phase of involvement of the constructor 

and subcontractors is a project characteristic. Therefore, three project characteristics can be 

distinguished in this research: the project type, the building organisation model, and the phase of 

involvement of the contractor and sub-contractor.  

 

As described earlier in chapter 2.2, every project starts with the definition of the project. If 

the project definition is clear, the pre-contractual procedure can start, which was explained in 

chapter 2.3 and 2.4. The pre-contractual procedure consists of creating a demand for the project and 

determining the number of competitors in the tender. Therefore, the pre-contractual variables 

within the research framework are the ‘type of demand’ and ‘level of competition’. The variable 

‘type of demand’ is measured in such a way that functional demand is rated more positively than 

technically specified demand (Vrijhoef et al., 2013). The ‘level of competition’ is tested based on 

both the perception of the constructors and the number of companies in the pre-contractual 

procedure (Ashworth, 2012).  

In addition, as soon as the pre-contractual phase is finished, the contractual phase starts. In 

this phase, the contract is negotiated by the involved organisations, which is explained in chapter 

2.4. In case of testing the contractual factors in this phase, four variables are selected that explains 

this contractual phase. These variables are ‘type of contract’, ‘level of specification’, ‘length of 

contract’ and ‘length of contract period’. Within the variable ‘type of contract’, an outcome-based 

contract is rated more positively than a behaviour-based contract (Tate et al., 2010). Furthermore, 

the ‘level of specification’ is measured based on the contract’s level of openness in terms of own 

initiatives (Wuyts, 2007). The variables ‘length of contract’ and ‘length of contract period’ are easier 

to measure, because these variables are explicated in a contract. Since there is a relation between 

the pre-contractual factors and contractual factors in the purchasing process, the following 

proposition is tested:  

 

P1: Pre-contractual factors have a positive influence on contractual factors. 

 

Moreover, the pre-contractual factors also can influence the relationship between housing 

association and constructor. Chapter 2.7 analysed seven critical success factors for supply chain 

management. Four of these seven success factors are selected to be evaluated in this research, 

which are ‘leadership’, ‘commitment’, ‘coordination’, and ‘trust’. These four variables measure 

various aspects of the relation between a housing association and a contractor, regarding the 

collaboration in a project (Kim et al., 2010). A good relationship between the different organisations, 

evaluated by each of the organisations, is expressed by a high evaluation score, a worse relationship 

is expressed by a low evaluation score. This research assumes that there is a relation between the 
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pre-contractual phase of a construction project and the relation between housing association and 

construction company. Therefore, proposition 2 is formulated as follows:  

 

P2: Pre-contractual factors have a positive influence on relationship factors. 

 

After signing the contract, the collaboration between the housing association and the constructor 

commences. In order to accomplish collaboration between partners in the construction supply chain, 

knowledge sharing is indispensable. Chapter 2.6 makes a distinction between exploitative and 

explorative knowledge sharing. This distinction is used in the research framework to indicate 

collaboration. ‘Exploitative knowledge sharing’ focuses on short-term savings and improvements, 

while ‘explorative knowledge sharing’ focuses on savings and innovations in the long-run (Im & Rai, 

2008). However, the knowledge sharing process can be influenced by the contract or the relation 

between the housing association and the construction company. For example, the level of 

specification in the contract can limit knowledge sharing between organisations (Wuyts, 2007). 

Furthermore, relationship variables like ‘trust’ and ‘commitment’ can influence the project’s 

knowledge sharing process (Kim et al., 2010). Therefore, this research framework assumes that 

there is a relation between contractual factors, relationship factors, and knowledge sharing factors, 

which results in proposition 3 and proposition 4:  

 

P3: Positive contractual factors result in more knowledge sharing. 

 

P4: Positive relationship factors result in more knowledge sharing. 

 

In addition, the interaction between the contractual and relationship factors can positively influence 

knowledge sharing as well. The contractual and relationship factors are related to each other, 

because the contract is a mutual agreement, as it describes the relationship between two or more 

parties during a specific period of time (van Weele, 2005). Therefore, the fifth proposition is 

formulated as follows: 

 

P5: The interaction effect between contractual factors and relationship factors results in 

more knowledge sharing. 

 

Chapter 2.6 describes that more knowledge sharing improves performance levels within the supply 

chain (Cheng & Fu, 2013). Sharing knowledge in the construction supply chain can result in cost 

reductions, reduction in the project duration, and quality improvements (Akintoye & MacLeod, 

1997; Cheng & Fu, 2013; Egan, 1998; Hong-Minh et al., 2001; Roders et al., 2013; Vrijhoef & Koskela, 

2000). Based on this information, performance can be expressed in the variables ‘time’, ‘costs’ and 

‘quality’. Regarding the research framework, the variables ‘time’ and ‘costs’ are measured by the 

perceptions of the involved organisations. The variable ‘quality’ is tested by the number of delivery 

points within the project. Based on the research of Cheng and Fu (2013), proposition 6 is formulated 

as follows:  

 

P6: More knowledge sharing results in a better project performance. 
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With respect to the relation between knowledge sharing and project performance, risks can 

influence the process of knowledge sharing and performance. As described in chapter 2.5, there is a 

probability that risks can occur during the construction project, which can have small or considerable 

effects on the project performance (Mills, 2001). The risk attitude measurement is based upon the 

variables ‘risk appearance’ and ‘ownership of risk’. ‘Risk appearance’ is the degree of risk that occurs 

during the construction project. The ‘ownership of risk’ measures the extent to which organisations 

feel responsible for the risks; this measurement is based upon the perception of the organisations 

(Godfrey, 1996). The previous forms the basis for the proposition regarding the risk attitude, which is 

a moderating effect on the process of knowledge sharing and performance. Therefore, proposition 7 

is as follows: 

 

P7: Risk attitude has a positive, moderating effect on the process of knowledge sharing, 

which results in a better project performance.  

 

The final proposition in the research framework concerns the relation between project performance 

and the customer satisfaction. In this research assumes that a better performance in the 

construction project results in a more customer satisfaction. There is less disturbance for the 

customer (in this case inhabitant of the house), if the project is delivered in time with less delivery 

points on quality, which makes the customer more satisfied about the execution of the project. 

Therefore, proposition 8 can be formulated as follows:  

 

P8: Better project performance results in a higher customer satisfaction. 

 

In addition to the basic research framework in figure 5, a detailed version of the research framework 

can be provided based on the explanation of the factors and propositions. In this detailed research 

framework, which is depicted in figure 6 at the next page, the variables per factor are included in the 

research framework. Again, the boxes indicate the factors and variables, and the propositions are 

designated by corresponding arrows. The detailed research framework is used in the further 

analyses in this research.  

 

2.9 Conclusion 

This chapter discussed several theoretical concepts relevant to understanding the further analyses in 

this research project. The literature review for this chapter was based on three bodies of knowledge, 

namely ‘building management’, ‘contract management ‘and ‘supply chain management’ which are 

chosen based on the research question and relevant scientific areas. This chapter explained several 

basic building management concepts, like building processes and building organisation models. 

Furthermore, it discussed aspects related to contract management, like the purchasing process, the 

type of demand, contracts, and competition in construction projects. Moreover, collaboration in 

construction projects was explained in the context of knowledge sharing and its effects on project 

performance. Based on these theoretical concepts, eight propositions were formulated, which 

resulted in a theoretical model (i.e. the research framework) for this research. The research 

framework forms the foundation of the analyses in chapter 3 and 4. The next chapter tests the 
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research framework by considering nine construction projects of housing association Woonbedrijf. 

In chapter 4, the perceptions of the construction industry toward supply chain management, 

collaboration, and competition are measured by the research framework.  

 

   

FIGURE 7: DETAILED RESERACH FRAMEWORK 
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3. Analysis of supply chain management, collaboration and 

competition in Woonbedrijf 
This chapter describes the results of the analysis of supply chain management, collaboration and 

competition, which is performed on nine construction projects within Woonbedrijf. This chapter 

should answer the sub-research question: How does Woonbedrijf currently deal with supply chain 

management, collaboration, and competition within their construction projects? Therefore, the nine 

construction projects of Woonbedrijf are tested based on the research framework and its 

propositions. In chapter 3.1, the way of collecting data and the research design are described. In 

chapter 3.3 till 3.5, the research framework is tested on the three types of building organisation 

models. A cross-case comparison is provided in chapter 3.6, in which the three building organisation 

models are compared with each other using the research framework’s propositions.  

 

3.1 Data collection and research design 

This paragraph describes the method of collecting data for the analysis and the research design for 

this analysis. The analysis has to find out the current situation of Woonbedrijf regarding supply chain 

management, collaboration and competition. This is tested by the research framework, which was 

provided in chapter 2.8. The analysis was executed in three phases. First, construction projects 

within the organisation were selected and a project file per project was created. Second, 

stakeholders of the projects were asked to fill in a questionnaire about collaboration in these 

projects. Third, as a follow-up to the questionnaire, a selection of stakeholders was interviewed to 

create a more in-depth understanding of various aspects of collaborations with Woonbedrijf.  

Since there are numerous construction projects within Woonbedrijf, this research selected 

nine construction projects to test the research framework. These projects were randomly selected in 

a discussion with a Woonbedrijf employee working in the Purchasing department. Among the 

selected projects are three supply chain management projects, three building team collaboration 

projects, and three traditional collaboration projects. Each of these projects are renovation projects, 

which are either still running or have been executed in the last five years. After the project selection 

followed the creation of a project file per project, using the expertise of the respective project 

managers. The project file consisted of two things: the contextual information of the project and the 

contract between Woonbedrijf and the contractor. A summary per project is included in appendix C.  

In the second phase of the analysis, project managers, directors, and other stakeholders 

were asked to fill in a questionnaire about the collaboration between Woonbedrijf and the 

constructor on the project in question. The questionnaire was based on the questionnaire of de 

Vries (2011) and extended by outcomes of the literature review. A 7-point Likert-scale was used to 

rate the questions in the questionnaire, in which 1 represents negative responses and 7 positive 

responses. In each project, at least one person from Woonbedrijf and one from the construction 

company were invited to fill in the questionnaire. In total, 28 people were invited to fill in the 

respective questionnaires. The questionnaire for the internal respondent (Woonbedrijf) was 

mirrored with the external respondent (construction company) questionnaire. Table 1 at page 29 

provides an overview of the invitees per project.  

In the last phase, semi-structured interviews were conducted with four project managers of 

Woonbedrijf, one project manager of a construction company and one director of a construction 
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company. The outcomes of the questionnaires formed guidelines for the questions in these 

interviews. During the interviews, the interviewees were asked about their choices regarding the 

questionnaire items, the project in question, and about supply chain management in general. The 

interviews were conducted in a meeting room at one of the offices of Woonbedrijf. The information 

of the interviews is used in the analysis to provide examples regarding the variables and propositions 

in chapter 3.2 till 3.6.  

The output of the project files, the questionnaire, and the interviews formed the basis for 

the data analysis, which was performed using IBM SPSS Statistics 22. Paragraph 3.2 outlines the 

general data analysis. First, this paragraph discusses the validation, i.e. the questionnaire reliability 

and the correlation (normality) assumptions. The assumptions of normality and homogeneity were 

checked first; afterwards, the reliability and validity of the provided data was tested. In order to test 

the assumption of normality, a Shapiro-Wilk test of normality was performed on the whole sample. 

In case the test returns a significant result, the data is considered as non-normal (Field, 2009). To 

test the assumption of homogeneity, a Levene’s test was performed on the whole data sample, to 

find out differences between the three types of building organisation models. The test of 

homogeneity shows if the various groups in the sample are significantly different from each other 

(Field, 2009). The results of the Levene’s test should be not significant to avoid violation of the 

homogeneity assumption in the whole data sample (Field, 2009). Furthermore, the reliability of the 

data was tested based using a scale reliability test. In this test, the Cronbach’s alpha was calculated 

for each research variable. An acceptable value for this analysis is 0.60 or higher. However, a value 

between 0.70 and 0.90 is even better and more reliable (Hair, Black, Babin & Anderson, 2014). Table 

2 at page 30 shows the Cronbach’s alpha per variable and the number of items within the variable. 

In order to test the validity of the factors, a confirmatory factor analysis (CFA) was performed. A CFA 

is a measurement tool to calculate how well the items fit in the different factors (Hair et al., 2014). 

Factors were extracted by using a Principle Component Analysis with a ‘Varimax rotation’. Each item 

was checked whether it confirmed the structure of the variable. Therefore, factor loadings of a single 

item should be higher than 0.50 (Hair et al., 2014).  

After the general data analysis, a one-way ANOVA test was performed per building 

organisation model. The ANOVA checked if there are any differences between the internal and 

external respondents. This analysis is described in chapter 3.3, 3.4 and 3.5, which also describe the 

respondents’ respective ratings of the variables within the research framework by the. Chapter 3.6 

provides a cross-case comparison, in which the three types of building organisation models are 

compared based on the propositions of the research framework. These propositions are tested with 

a Spearman’s rank correlation coefficient, which indicates if there is a relation between two 

variables in case of non-normal data and small sample sizes (Field, 2009). Significant results of the 

Spearman’s rank correlation coefficient indicate a relation and generate support for the 

propositions. The results of the Spearman’s rank correlation analysis are discussed in chapter 3.6. 

Nevertheless, a general data analysis is provided first in the next paragraph.  

 

3.2 General data analysis 

As mentioned in chapter 3.1, 28 people were invited to fill in the questionnaire on collaboration on 

the nine selected construction projects of Woonbedrijf. In total 23 of them responded, yielding an 

overall response rate of 82.1%. The response rate of the external parties was 75% (9 out of 12), 
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while the internal response rate was 87.5% (14 out of 16). Table 1 provides an overview of the 

respondents per project. This table shows that project 3 and project 6 yielded only one respondent, 

which does not satisfy the requirements of a data analysis on collaborations between two 

organisations. Therefore, they are removed from the data in the further analysis. 

 

 

According to the further analysis of the sample, the assumptions of normality and homogeneity are 

tested. The test of normality is performed by a Shapiro-Wilk test. This tests shows whether the data 

is normally distributed. In case of a normal distribution, the test will be non-significant (Field, 2009). 

Since none of the normality tests turned out significant, the data is normally distributed. Moreover, 

the assumption of homogeneity of variance is tested by a Levene’s test. Non-significant results of the 

data suggest that there are no significant differences between groups within the sample (Field, 

2009). None of Levene’s test results turned out to be significant, which means that there are no 

significant differences between the three building organisation models and the entire data sample. 

Therefore, the data can both be analysed as an overall group or by the type of building organisation 

model. In addition to the tests of normality and homogeneity of variance, a reliability and validity 

analysis is conducted. As described in chapter 3.1, the reliability analysis is conducted based on a 

scale reliability analysis and the validity test is performed based on a confirmatory factor analysis 

(CFA). Table 2, on the next page, provides an overview of the scale reliability analysis. As illustrated 

in the table, the Cronbach’s alpha per (new) variable and the number of items within the variable 

are outlined. With reference to table 2 and the output of the validity analysis, the most important 

changes of the variables according reliability and validity are discussed.  

In the pre-contractual factor, the variable ‘level of competition’ is split into two new 

variables. Since the Cronbach’s alpha of this variable is quite high (0.75), these two new variables are 

created based on the outcomes on the CFA. The output of the CFA shows a clear distinction in the 

original variable ‘level of competition’. Therefore, the variable is split in two new variables, in which 

the Cronbach’s alpha is higher than the original variable. The first new variable, ‘level of competition 

procedure’, includes the items that are related to the tender procedure in the competition. The 

second variable, ‘level of competition effort’, is based on the items that are related to the effort 

stakeholders put into competition.  

 

 

 INVITEES RESPONDENTS 

PROJECT  TOTAL WOONBEDRIJF EXTERNAL TOTAL WOONBEDRIJF EXTERNAL 

1 3 1 2 2  1 1 
2 4 3 1 3 2 1 
3 2 1 1 1 1 0 
4 3 2 1 3 2 1 
5 3 2 1 3 2 1 
6 3 2 1 1 1 0 
7 4 2 2 4 2 2 
8 3 2 1 3 2 1 
9 3 1 2 3 1 2 

TOTAL 28 16 12 23 14 9 
TABLE 1: OVERVIEW OF INVITEES AND RESPONDENTS OF QUESTIONNAIRE OF THE ANALYSIS OF WOONBEDRIJF 
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VARIABLES CRONBACH’S ALPHA NUMBER OF ITEMS 

PRE-CONTRACTUAL FACTORS   
Functional demand 0.811 4 
Level of competition 0.750 8 

 Level of competition procedure 0.928 5 

 Level of competition effort 0.759 2 
CONTRACTUAL FACTORS   
Outcome-based contract (before removing item) 0.621 5 
Outcome-based contract (after removing item) 0.759 4 
Level of specification (before removing items) 0.602 5 
Level of specification (after removing items) 0.917 3 
RELATIONSHIP FACTORS   
Leadership 0.938 6 
Commitment 0.803 8 
Coordination 0.768 8 

 Coordination team 0.848 6 

 Coordination ICT 0.809 2 
Trust 0.768 8 
KNOWLEDGE SHARING   
Exploitative knowledge sharing 0.929 5 
Explorative knowledge sharing 0.883 5 
RISK ATTITUDE   
Risk appearance 0.901 9 
Ownership of risk 0.847 9 
PERFORMANCE   
Performance  0.346 8 

 Performance planning 0.701 2 

 Performance budget 0.692 2 

TABLE 2: CRONBACH'S ALPHA PER (NEW)  VARIABLE FOR THE ANALYSIS OF WOONBEDRIJF 

 

Furthermore, in the contractual factor, the Cronbach’s alpha of the original variable ‘outcome-based 

contract’ was slightly above 0.60. Nevertheless, one item in this variable was deleted based on the 

output of the CFA. The CFA showed that this item has a factor loading of below 0.50, and therefore 

did not fit the variable ‘outcome-based contract’(see also Hair et al. (2014)). The item is removed 

and the new variable ‘outcome-based contract’ shows a Cronbach’s alpha of 0.759, which is an 

improvement compared with the previous Cronbach’s alpha. Moreover, the variable ‘level of 

specification’ is modified as well, because of the Cronbach’s alpha of 0.602. Based on the CFA, two 

items in this variable are removed, because the factor loading was below 0.50. Therefore, the new 

variable ‘level of specification’ has a reliability of 0.917, which is an improvement compared with the 

previous Cronbach’s alpha.  

According to the relationship factor, all the variables show a Cronbach’s alpha of above 0.75, 

which indicates a good reliability. Moreover, regarding the variable ‘coordination’, the CFA provides 

a clear distinction between two factors. Evidently, the variable is split into two variables referred to 

as ‘coordination team’ and ‘coordination ICT’, which both has a better reliability compared with the 

original variable ‘coordination’. The variable ‘coordination team’ concerns the coordination of the 

team, like the time and resource schedule. The other new coordination variable includes computer 

systems and documentation systems in the project’s coordination.  

Furthermore, the performance factor has an unacceptable Cronbach’s alpha, a value of 

0.346. The CFA illuminated two new variables namely, ‘performance planning’ and ‘performance 
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budget’. The variable ‘performance planning’ consists of items related to both the project planning 

and time constraints. The variable ‘performance budget’ consists of items that are connected with 

the costs and budget of the project. Both new variables have a Cronbach’s alpha of above 0.60.  

Based on the general data analysis, the research framework has been modified due to new the 

variables ‘level of competition’ and ‘coordination’. Furthermore, the variables ‘length of contract’ 

and ‘length of period’ are not tested within the framework. The modified research framework can be 

found in figure 7. 

 

Chapter 3.3, 3.4 and 3.5 discusses the modified research framework for the three types of building 

organisation models. Every paragraph starts with a summarized overview of the research framework 

based on the results of the questionnaire of the respondents of Woonbedrijf and the construction 

company. Moreover, these results are discussed in more detail per factor. First, the pre-contractual 

factors are discusses. Second, the contractual and relationship factors are explained. Third, the 

knowledge sharing of the project is explained. In the end, the risk attitude, performance and 

customer satisfaction is discussed. Each paragraph ends with a conclusion towards the type of 

building organisation model.  

 

3.3 Traditional collaboration within Woonbedrijf 

This paragraph discusses the results of the questionnaire and research framework regarding the 

traditional collaboration projects of Woonbedrijf. Many traditional collaboration projects are 

executed at Woonbedrijf, because it is one of the oldest ways of working together in the 

construction industry. The two selected traditional collaboration projects, project 1 and project 2, 

are part of a bigger project of Woonbedrijf. This project is executed between 2011 till 2019. A 

summary of the projects can be found in appendix C.  

In figure 8, the research framework is shown based on the results of the questionnaire in 

case of traditional collaboration projects. In the framework, green boxes are rated positively by the 

respondents, while red boxes are rated negatively. Yellow boxes indicate moderate ratings of the 

FIGURE 8: MODIFIED RESEARCH FRAMEWORK FOR ANALYSIS OF WOONBEDRIJF 
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variables. The upper framework represents the internal responses and the lower framework shows 

the outcomes of the constructors. In addition, appendix D provides an overview of the numerical 

results of the questionnaires per project.  

 

FIGURE 9: INTERNAL AND EXTERNAL RESPONSES RELATED TO THE RESEARCH FRAMEWORK FOR TRADITIONAL COLLABORATION 

MODELS 
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Project 1 and 2 are tendered by a selective competition with three parties. For project 1, the tender 

took place in two rounds, because of the judgment criteria of the tender. In the first round, one 

competitor decided to retract itself from further responses, because the rating was too low on one 

of the judgement criteria. In the second round, constructor B was chosen as the best subscriber for 

the tender based on the judgement criteria. In project 2, there was only one round needed to come 

to constructor C. In addition, the values of the questionnaire show that the level of competition was 

moderated in both projects. In both projects, price was not the only judgment criteria. Other criteria 

during the tender procedure were the project planning and the plan of action. Another similarity 

between the projects is that they are both tendered-based on a technical demand. For both 

projects, design, materialization, and other specifications were created already. The outcomes of the 

questionnaire show that the internal responses indicate a more technical demand as well, because 

the value given for project 1 is 3.75 and project 2 is 4.5. The external responses are rating the 

variable ‘functional demand’ in project 1 with 6.5 and in project 5.5. These outcomes are not similar 

to the identified technically specified demand. 

With respect to the contracts of both projects, three contracts are agreed for the two 

projects. Due to the bankruptcy of constructor B in project 1, two contracts are agreed upon within 

this project. The first contract of project 1 is very standardized and the level of specification within 

the contract is low. This contract includes articles about conflict resolution and possible 

consequences of exceeding the project planning. However, these only provide the main information 

regarding these regulations. The second contract in project 1 is slightly more detailed, but still has a 

standardized look. Articles about conflict resolution and exceeding the project planning are included, 

but they have a slightly more in-depth scope compared with the first contract. Furthermore, the 

second contract appears to be the result of more extensive negotiations with the constructor 

compared with the first contract. In addition, the outcomes of the questionnaire suggest a 

standardized and low level of specification of the contract in the project 1 as well. The contract 

regarding project 2 is more detailed than the two contracts of project 1. The articles in the contract 

appear more specified and detailed. Moreover, the contract contains thirteen pages instead of seven 

or eight pages, which suggests that the level of specification is higher. In addition, the contracts are 

complicated to understand by the project managers of both projects. During interviews with two 

project managers of the selected projects, they indicated that they actually do not understand the 

contract and do not know how it is related to the project. In their opinion, the Purchasing 

Department drafts the contract, because they have the knowledge to do it correctly. The project 

manager only provides the contract’s required information (Project manager 2, 2014; Project 

manager 3, 2014).  

The relationship factor shows positive outcomes in the questionnaire of constructor B and 

constructor C (values are between 5.75 and 7.0), which indicates a good relationship between 

Woonbedrijf and both construction companies. However, the outcomes of the internal responses 

are less positive (values are between 3.83 and 5.96), which indicate differences in the perception of 

the constructors and Woonbedrijf with respect to their relationships. The variable ‘trust’ shows a 

significant difference in a one-way ANOVA-test (F(1,3) = 53.571, p < 0.01). Moreover, the values of 

variable ‘coordination ICT’ are disputable; both project lack any common computer systems or BIM 

models. Therefore, it is strange that the constructors rate this variable with values between 5.5 and 

6.0. In addition, there is a gap between the values of the variable ‘commitment’. These values 
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assume that Woonbedrijf is less committed to both projects than the constructors are. This 

difference is however not significant based on the one-way ANOVA-test.  

According to the knowledge sharing in both projects, information is shared on a daily basis 

between Woonbedrijf and the constructor. This information is mostly shared by sending e-mails to 

each other, through telephone conversations, and face-to-face meetings either in office or at a 

construction site. Information concerning the project’s budget or the organisations’ general 

performances are almost never disclosed. However, the knowledge sharing behaviour of 

Woonbedrijf and both constructors are in sharp contrast with the values of the variables 

‘exploitative knowledge sharing’ and ‘explorative knowledge sharing’ in the questionnaire. These 

variables, and especially the internal responses, show low values (between 3.0 and 4.6) for the 

knowledge sharing during the project. In addition, the outcomes on knowledge sharing in project 2 

are remarkable to see, because they are unacceptably high (both variables have a score of 6.8). Since 

the individual scores of one of the external respondents are extremely high and repetitive, it seems 

evident that this respondent was not interested in that part of the questionnaire and provided 

unreliable results for the values on the first project’s knowledge sharing. 

As mentioned in the previous chapter, if the respondents share knowledge with each other, 

they have a certain risk attitude. For project 1 and 2, the risk appearance is relatively high (ratings 

are 4.37 and 4.06). For example, within project 1 Woonbedrijf did not foresee that the constructor’s 

financial position was alarming. Moreover, in project 2, the constructor expects there will be again 

risks containing unforeseeable financial consequences. Furthermore, the responsibilities of the 

organisations are not quite high. The higher value of responsibility of Woonbedrijf in project 1 can 

be explained by the fact, that they take more responsibility after the bankruptcy of constructor B. 

They want to prevent that such things happen again.  

Concerning the performance variables, the variable ‘time’ is positively rated and the variable 

‘costs‘ is negatively rated by the internal respondents for both projects. The project manager of 

Woonbedrijf told during the interview that constructor B of project 1 put effort in reducing the time 

delay, because of the bankruptcy (Project manager 2, 2014). This can explain the positive score of 

the variable ‘time’. However, due to unforeseen activities and the bankruptcy the budget of 

Woonbedrijf is already exceeded (Project manager 2, 2014). This can explain the negative score of 

the variable ‘costs’. The ratings of the constructors for both projects are more moderate for the 

variable ‘time’. The score of constructor B on project 1 assumes that they are not satisfied with the 

project planning. Moreover, the variable ‘costs’ shows comparable results between Woonbedrijf and 

both construction companies. In addition, the number of delivery points is discussable, because of 

the many delivery points in both projects. Within project 1, there are on average 4.250 delivery 

points per house. This number is quite high, but not uncommon in the construction industry. More 

alarming are the number of delivery points in project 2. After the renovation of nine houses, the 

delivery points are “too many”. The project manager does not want to tell the real number of 

delivery points, because he is trying to fix with the constructor. Therefore, the quality regarding 

project 2 needs some attention from both organisations (Project manager 3, 2014).  

The last factor in the research framework, customer satisfaction, is rated very positively by 

the inhabitants of the houses. The customer satisfaction for project 1 is rated 8.2 out of 10, and 

project 2 is rated 7.6 out of 10.  
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In conclusion, the traditional collaboration projects of Woonbedrijf show some critical points 

for collaboration between Woonbedrijf and the construction companies. Concerning the relationship 

factors, ’trust’ is an important variable for a good collaboration. Moreover, the performance of the 

projects is discussable. Both projects are exceeding the budget and they have to put much effort in 

the project to reach the time planning. In addition, the quality is bad and much control is needed to 

make it better. During both projects, the risk appearance is high, but the ownership of risk is quite 

low, which makes it more risky for both organisations. Therefore, it can be concluded that traditional 

collaboration projects are not collaborating and performing on an optimal level.  

 

3.4 Building team collaboration within Woonbedrijf 

This paragraph discusses the results of the questionnaire and research framework regarding the 

building team collaboration projects of Woonbedrijf. Regarding the building team collaboration of 

Woonbedrijf, project 4 and project 5 are selected. Both projects are conducted by the same 

constructor, but in different time periods. Project 4 was executed around 2010, while project 5 is still 

in progress. More information regarding the projects can be found in appendix C. Furthermore, 

figure 9 on the next page shows the research framework based on the results of the questionnaire in 

case of building team collaboration projects. In the framework, green boxes are rated positively, 

while red boxes are rated negatively. Yellow boxes indicate moderate ratings of the variables. The 

upper framework represents the internal responses and the lower framework shows the outcomes 

of the constructors. In addition, in appendix D, an overview of the numerical results of the 

questionnaire is given per project.  

Project 4 is tendered by a tender procedure based on selective competition with three 

competitors. The project is tendered based on 60% of the price, 20% of the plan of action, and 20% 

of the planning of the project. Based on these judgement criteria, constructor D won the tender 

procedure. The results of the tender procedure were close, and therefore the level of competition 

within the project was high. The output of the questionnaire shows that the external respondents 

rate the level of competition with a score of 6.5, which confirms the close call in the tender 

procedure. On the contrary, project 5 was negotiate between Woonbedrijf and the constructor and 

has no level of competition. The project was given to constructor D based on a reciprocity 

agreement. 

According the demand of the building team collaboration projects, a technically specified 

demand was written for project 4 and a functional demand was written for project 5. In project 4, 

cost savings had to be realised already before the execution, which created opportunities to bring in 

the knowledge of the constructor in an early phase (Director, 2014). Moreover, in project 5, the 

constructor can join the project at an early phase, because of the functional demand. The director of 

the construction company said in the interview that it was very useful to join the project team in 

early stage of the building process, because than he can bring in his knowledge and ideas for a 

solution to the project (Director, 2014).  
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FIGURE 10: INTERNAL AND EXTERNAL RESPONSES RELATED TO THE RESEARCH FRAMEWORK FOR BUILDING TEAM 

COLLABORATION MODELS  
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The contracts for both projects look like a traditional collaboration agreement. The contract 

of project 4 looks less detailed and specified compared with the contract of project 5. In both 

contracts, articles related to conflict resolution, consequences regarding exceeding the project 

planning and unplanned activities are included. During the interview with the director of the 

construction company, he told that the contract of project 5 was set up together with Woonbedrijf. 

They discussed and negotiated about the content of the contract (Director, 2014). Therefore, the 

contract of project 5 looks more specified than the contract of project 4. The outcomes of the 

questionnaire show an increasing level of specification within the contracts of the project by internal 

and external respondents. For example, in project 4 the level of specification was rated 4.0 and in 

project 5 it is rated 5.67. Moreover, the results of the questionnaire suggest that the contracts of 

project 4 and 5 are having outcome-based aspects in it. However, by reading the contracts, no 

common performances or results are formulated for both organisations. Therefore, it can be said 

that the values of the variable ‘outcome-based contract’ are bit too optimistic comparing the 

contract.  

Besides the contracts of the construction projects, the relationship between the 

organisations plays a role in the collaboration as well. The director of the construction company 

noticed the long relationship between Woonbedrijf and the construction company. They are already 

working together since the 80’s. Their collaboration started with small projects, but nowadays they 

conduct larger projects, like project 4 and project 5, for Woonbedrijf. However, the constructor D 

experienced differences after the merger of Woonbedrijf at the beginning of this century. They meet 

new people within the organisation, which results that they have to build trust in their relationships 

again (Director, 2014). Based on the results of the questionnaire, the relationship factor has positive 

outcomes, which indicates a good relationship. All the variables score above 6.125, except the 

variables ‘leadership’ and ‘coordination ICT’. However, a one-way ANOVA shows significant 

differences for the variables ‘leadership’ and ‘commitment’ comparing the internal and external 

responses. There was a significant effect on ‘leadership’ of F(1, 4) = 11.001 and p < 0.05. This 

difference can be explained by the fact that Woonbedrijf respondents are missing the attention to 

the projects from higher management levels, like the managing director. The significant effect of 

‘commitment’ has a value of F(1, 4) = 7.686 and p = 0.05, which is due to differences of internal and 

external respondents. The values on the variable ‘coordination ICT’ show no significant effects, but 

the results of the respondents are quite low. Again, there is no common computer system or BIM 

system, which can explain these low results.  

However, during the projects information and knowledge is shared by multiple channels, 

namely by sending e-mail, by telephone callings, by sending post and by appointments in the offices. 

On a daily or weekly basis, information about the project planning and inhabitants of the houses is 

provided to each other. On a monthly basis, the budget, quality, and performance of the project are 

discussed between Woonbedrijf and constructor D. In addition, the outcomes of the questionnaire 

of the internal respondents on knowledge sharing, show a little improvement of the ‘exploitative 

knowledge sharing’ between project 4 and 5, but no improvements on explorative knowledge 

sharing. The results of constructor D on knowledge sharing are slightly higher in project 4 than in 

project 5. Since the building team collaboration was quite new for constructor D in project 4, they 

improved their business processes within this project, which can be an explanation for the higher 

explorative knowledge sharing value in project 4 (Director, 2014; Project manager 4, 2014).  
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Furthermore, based on the results of the questionnaire, it can be concluded that project 4 

had a higher risk appearance for Woonbedrijf than for the constructor. However, project 5 has a 

higher risk appearance for the constructor than Woonbedrijf. This can be due to the earlier 

involvement of the constructor within the building process, which makes it more risky for him. 

Nevertheless, in both projects the constructor feels more responsible than Woonbedrijf does. Both 

feel responsible for the planning, time and execution of project. Moreover, the constructor feels 

more responsible for the design and construction of the project. Since there is building team 

collaboration within the projects, Woonbedrijf and the constructor has the right feeling how to 

manage the responsibilities.  

Regarding the performance factor, the score towards project 4 and 5 is moderated by the 

internal respondents. For example, for project 4 the variable ‘time’ is rated 4.25 by the internal 

respondents. This can be due to delay of internal decisions and budget at the start of the project. 

Furthermore, the variable ‘costs’ is negatively rated by the internal respondents for project 4. A 

reason can be the negotiations about the costs, in the beginning of the project, because the 

constructor had estimated higher costs than Woonbedrijf had in the budget. However, the external 

responders are more positive towards the performance factor. In addition, the number of delivery 

points for quality is decreasing over the two projects, as seen in the appendix. In project 4, there is 

an average of 5.75 delivery points per house and in project 5 the average is 4.6. Both numbers are 

based on a sample of around 10% of the overall renovation. Moreover, during the interview with the 

director of the construction company, he concluded that he was satisfied with the quality their 

company delivered in project 7 (Director, 2014). For both project the customer satisfaction is high. 

For project 7 the customer satisfaction is rated 8.4 out of 10 by the inhabitants. In project 8, the 

customer satisfaction is rated 8.1.  

In conclusion, the building team collaboration projects show the advantages of the early 

involvement of the constructor within the construction project. Early involvement results in better 

preparation of the project, which can result in a better performance. However, the knowledge 

sharing within the building team collaboration projects is still moderate and there is space for 

improvement. Furthermore, the closer collaboration between Woonbedrijf and the constructor 

shows a better customer satisfaction, which is advantageous for Woonbedrijf.  

 

3.5 Supply chain management within Woonbedrijf 

This paragraph discusses the results of the questionnaire and research framework regarding the 

supply chain management projects of Woonbedrijf. Since 2010, Woonbedrijf has executed three 

supply chain management projects together with one construction company. The selection of the 

constructor is based on a close relationship between the directors of both companies, which wanted 

to experiment with supply chain management within their collaboration. In appendix D, the 

numerical results of the questionnaire are given per project. In figure 10 at the next page, the 

graphical results of the questionnaire are showed for supply chain management projects. In the 

research framework, green boxes are rated positively, while red boxes are rated negatively by the 

respondents. Yellow boxes indicate moderate ratings of the variables. The upper framework 

represents the internal responses and the lower framework shows the outcomes of the 

constructors. 
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FIGURE 11: INTERNAL AND EXTERNAL RESPONSES RELATED TO THE RESEARCH FRAMEWORK FOR SUPPLY CHAIN MANAGEMENT 

PROJECTS 
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Originally, project 7 was scheduled for a tender procedure with a selective competition. In 

addition, the technically specified demand was already written. However, due to the large amount 

of repeated work, Woonbedrijf decided to negotiate with constructor A to start a supply chain 

management project. Project 8 and 9 are a follow up of this collaboration. Therefore, there is no 

level of competition within project 7, 8 or 9. Furthermore, an early involvement in the building 

process of the constructor in project 8 and 9 provides a way of collaboration, in which a functional 

demand was created together. Both organisations created the design and specifications together by 

marking images of the results for project 8 and 9 (Project manager 1 C. A., 2014). However, the 

scores of the questionnaire regarding the functional demand are quite low, which can be explained 

since there is no formal functional demand written by Woonbedrijf.  

On the contrary, the contracts regarding the three supply chain management projects look 

quite similar to the contract models for traditional collaboration projects. During the interview with 

the project manager of the construction company, he pointed out that the contracts of the three 

projects were too detailed. He thought that supply chain management is also possible by a contract 

of only one page, because he thinks a contract is only a price-agreement (Project manager 1 C. A., 

2014). Furthermore, the contracts of project 7 and 8 have no specification of common goals or 

performances, while the contracts of project 9 have defined common goals and performances. 

Within in all three contracts, conflict resolution paragraphs, fines for exceeding the planning and 

regulations for unplanned activities are included. Based on the contracts and the results of the 

questionnaire, it can be concluded that the contract of project 7 is not outcome-based and the level 

of specification is low. Moreover, the contract of project 8 and 9 are a bit more outcome-based and 

the level of specification is higher. This can be due to the earlier involvement of the constructor.  

All the variables in the relationship factor (except the variable ‘Coordination ICT’) have a 

score of above 5.0 for the three projects regarding the internal and external responses. These results 

are quite high and indicate a good relationship between Woonbedrijf and constructor A. Based on 

the increasing values for these relationship variables over the three projects, it can be said that the 

relation improves during the collaboration between the two organisations. For example, the level of 

trust between the two organisations is rated 7.0 out of 7.0 in project 9. Therefore, trust is at a 

maximum level in project 9. However, a one-way ANOVA shows a significantly difference for the 

variable ‘trust’ between internal and external respondents within supply chain projects (F(1, 8) = 

8.9090 p < 0.05). Therefore, there has to be concluded that the level of trust within the project is not 

the same for internal and external respondents. In addition, during two separate interviews with a 

project manager of Woonbedrijf and a project manager of the constructor company, both indicates 

the good relationship between the two organisations. Both managers told that people within a 

supply chain management projects should be open and honest. Moreover, they told that people in 

such projects should share knowledge together and come with creative ideas to improve the project. 

Moreover, the project manager of the construction company noticed that he likes the early 

collaboration within project 8 and 9. He thinks one of the strengths of project 8 and 9 was, by sitting 

together in an early stage and discuss about the project, materials and processes. Moreover, the 

project manager of constructor A pointed out that after three projects of working together, he gets 

to know Woonbedrijf as an organisation. He knows the interests and goals of the organisation and 

he has a better understanding of certain decisions. Furthermore, he said it is important for a close 
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collaboration between two parties to understand the organisation behind the person to avoid 

strange situations (Project manager 1 C. , 2014; Project manager 1 W. , 2014). 

In the three projects, information is shared by using of multiple communication channels, for 

example, by telephone callings, by sending e-mail and by face-to-face meetings. Based on the 

questionnaire, information regarding the projects is shared on a weekly or monthly basis. 

Furthermore, the values for exploitative and explorative knowledge sharing are quite high, except 

the external values of project 9. This outlier can be explained by the fact that one of the respondents 

was pessimistic about the knowledge sharing within the project. If these results were deleted in the 

data, the external respondents rated the ‘exploitative knowledge sharing’ with 5.6 and the 

‘explorative knowledge sharing’ with 5.8. Therefore, it can be said that the values of exploitative and 

explorative knowledge sharing are increasing over the three projects, which indicates a better 

collaboration. An example of the improved knowledge sharing is the attendance of the project 

manager of the construction company in a meeting with the district manager of the project. In 

project 7 and 8, the project manager of Woonbedrijf attended the meeting and told the project 

manager of the construction company afterwards. However, sometimes the project manager forgot 

things to tell or did not get the message completely. Therefore, the attendance of the project 

manager of the construction company in the district meeting during project 9 is a good solution to 

have a clearer communication between each other (Project manager 1 C. , 2014; Project manager 1 

W. , 2014). 

In addition, the results of the questionnaire show that the appearance of risks is decreasing 

within the internal responses and fluctuating within the external responses over the three supply 

chain projects. In case of taking responsibility within the project, the results of the questionnaire 

show that the constructor feels more responsible for the projects than Woonbedrijf does. Based on 

a one-way ANOVA on this variable, significant differences are showed between internal and external 

respondents (F(1, 8) = 9.344 p < 0.05). Therefore, it can be concluded that the constructor feels more 

responsible than Woonbedrijf. Moreover, the values of the responsibility for risks within project 9 

are slightly lower than the values in project 7 and 8. For example, in project 9 people feel especially 

less responsible for the contractual responsibilities, which can be a result of the long-term 

collaboration between Woonbedrijf and constructor A (Project manager 1 C. , 2014; Project manager 

1 W. , 2014). 

The performance on the three supply chain projects is increasing over the three projects. 

The results of the questionnaire show increasing values for the variables ‘time’ and ‘costs’. In project 

9, Woonbedrijf is very satisfied with the performance of the constructor, because of a score of 7.0 

for the variable ‘time’ and 6.5 for the variable ‘costs’. In addition, one of the goals of the three 

projects was to reduce the costs of the construction project. In the first and second project, they 

tried to decrease the overhead costs of the projects (Project manager 1 W. , 2014). In these projects, 

the overhead costs decreased with 16% (van Bergen, van Waas, & Biemans, 2014). In the third 

project, they also try to reduce the costs for materials and wages. However, the constructor 

purchased their suppliers in a traditional way, which makes it difficult to reduce costs and give them 

a fair price (Project manager 1 W. , 2014). With respect to the quality of the three projects, the 

delivery points per house were taken into account. In project 7, there was outside-renovation, which 

has no delivery points per house. In project 8, the average delivery points per house were 2.3, which 

is quite low. Based on this value, it can be concluded that the collaboration was quite good in terms 
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of performance. In project 9, the average number of delivery points per house is 6.5 after the 

renovation of 90 houses. Compared with project 8, the number of delivery points is quite high. 

Therefore, it can be said that the collaboration with respect to the performance within the third 

project is not optimal. One remarkable outcome of the three supply chain management projects is 

the decreasing value of the customer satisfaction. In the first project, customer satisfaction was 

rated 8.1. In the last project, the customer satisfaction is rated 6.9. Compared with other projects 

(which are not supply chain management) this is low. In conclusion, it is strange to see that the 

performance of the project is increasing while the customer satisfaction is decreasing over time.  

In conclusion, the supply chain management projects show some results for a long-term 

collaboration. For example, the relationship between the two organisations is increasing over time. 

Furthermore, the organisations are getting to know each other better, which result in more efficient 

knowledge sharing. In addition, the risk appearance in supply chain management projects is quite 

small and the constructor takes more responsibility for risks. In the end, it is remarkable to see that 

the customers are less satisfied with the closer collaboration of Woonbedrijf and constructor A, 

because the customer satisfaction is decreasing.  

 

3.6 Cross case comparison 

As mentioned in chapter 3.1, this paragraph compares the three types of building organisation 

models and tests the propositions regarding the research framework. In this cross-case comparison, 

the variables are compared through a one-way ANOVA (see table 3). Afterwards, the propositions 

are tested by the Spearman’s rank correlation coefficient per building organisation model. An 

overview of this analysis can be found in appendix E.  

 BETWEEN GROUPS 
df 

WITHIN GROUPS 
df 

F-RATIO sig. 

PRE-CONTRACTUAL FACTORS     
Functional demand 2 18 0.785 0.471 
Level of competition procedure 1 5 0.036 0.857 
Level of competition effort 1 5 0.004 0.952 
CONTRACTUAL FACTORS     
Outcome-based contract 2 18 1.508 0.248 
Level of specification 2 18 0.840 0.448 
RELATIONSHIP FACTORS     
Leadership 2 18 1.727 0.206 
Commitment 2 18 0.512 0.608 
Coordination team 2 18 0.644 0.537 
Coordination ICT 2 18 0.372 0.695 
Trust 2 18 0.358 0.704 
KNOWLEDGE SHARING     
Exploitative knowledge sharing 2 18 1.235 0.314 
Explorative knowledge sharing 2 18 0.363 0.701 
RISK ATTITUDE     
Risk appearance

*
 2 18 5.870 0.011 

Responsibility for risk  2 18 0.003 0.997 
PERFORMANCE     
Performance planning 2 17 0.006 0.994 
Performance budget 2 16 2.418 0.121 
CUSTOMER SATISFACTION* 2 18 6.195 0.009 

TABLE 3: OUTCOMES OF ONE-WAY ANOVA PER VARIABLE 
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Table 3 at the previous pages, provides an overview of the outcomes of each variable’s one-

way ANOVA, in which the three building organisation models are compared with each other. 

According to table 3, there are significant differences among the three building organisation models, 

for two variables in the data. The variable ‘customer satisfaction’ differed significantly among the 

different models: F(2, 18) = 6.195, p < 0.01. The average customer satisfaction for the traditional 

collaboration model is 7.84, building team collaboration yields an average of 8.25, and in supply 

chain management the average customer satisfaction is 7.47. Therefore, supply chain management 

has received the lowest rating on average, while building team collaboration has received the 

highest by all respondents. The variable ‘risk appearance’ has a significant effect on the different 

models of F(2, 18) = 5.87, p < 0.05. The risk appearance in traditional collaboration model is the 

highest (an average of 4.24) and the risk appearance of supply chain management is the lowest 

(average of 2.47). The other variables show no significant differences among the three building 

organisation models.  

 

In addition to this one-way ANOVA, a non-parametric correlation analysis is conducted to 

find out the relations between the variables and test the propositions within the research 

framework. Since the sample size per building organisation model was too small to conduct a 

parametric correlation analysis, a non-parametric Spearman’s rank correlations analysis is conducted 

to perform significance tests among the different variable relations in the research framework. An 

overview of the Spearman’s rank correlation analysis can be found in appendix E. The analysis is 

performed per building organisation model and over the entire sample. The results of this analysis 

are discussed per research proposition, which were described in chapter 2.8.  

The first proposition, P1, tests the positive influence of the pre-contractual factors on the 

contractual factors. For the traditional collaboration model, there is a positive influence of the 

‘functional demand’ on an ‘outcome-based contract’ (rs[5] = 0.900, p = 0.037). However, based on 

the analysis in chapter 3.3, there is no functional demand in the traditional collaboration model. 

Therefore, this relation is discussable, because there is a bias in the variable ‘functional demand’. 

Furthermore, the same positive relation holds for supply chain management projects (rs[10] = 0.796, 

p = 0.006). In this organisation model, there is functional demand, which makes this relation more 

reliable compared with the traditional collaboration model. For building team collaboration projects 

however, there is no significant relation between ‘functional demand’ and ‘outcome-based 

contract’. Using the entire dataset, a positive influence of the ‘functional demand’ on ‘outcome-

based contract’ exists as well (rs[21] = 0.673, p = 0.001). Moreover, there is a positive, significant 

influence of the ‘level of competition effort’ on the ‘outcome-based contract’ using the entire 

sample (rs[7] = 0.775, p = 0.041).  

Proposition 2 (P2) concerns the positive influence of pre-contractual factors on relationship 

factors. In case of traditional collaboration projects, there is a positive significant relation between 

‘functional demand’ and ‘coordination team’ (rs[5] = 0.900, p = 0.037). However, in the building 

team collaboration and supply chain management, there are no relations between the two factors. 

Nevertheless, in the whole sample, there is another relation within this proposition. Based on the 

correlation analysis, there is relation between ‘functional demand’ and the relationship variable 

‘trust’ (rs[21] = 0.438, p = 0.047). However, this relation has only a small effect size (0.438) and 

squaring the correlation coefficients indicates that only 19.2% of the variance of the ‘functional 
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demand’ explains the relation with ‘trust’. The effect of this outcome is therefore disputable 

regarding the three types of building organisation models.  

In addition to P1 and P2, the third proposition (P3) concerned the relation between the 

contractual factors and the knowledge sharing factors. Within a traditional collaboration, the 

‘outcome-based contract’ variable positively influences the ‘exploitative knowledge sharing’ (rs[5] = 

0.900, p = 0.037). In case of a building team collaboration, there is a positive influence of the 

‘outcome-based contract’ on the ‘exploitative knowledge sharing’ (rs[6] = 0.882, p = 0.020) and 

‘explorative knowledge sharing’ (rs[6] = 0.882, p = 0.020). For both collaboration methods, the effect 

is quite large, as the respective Spearman’s rho are 0.900 and 0.882. Such a positive effect is not 

measures within the supply chain management project however. Based on the overall sample, there 

is a positive effect of the ‘outcome-based contract’ variable on only ‘explorative knowledge sharing’ 

(rs[21] = 0.585, p = 0.005). The effect size is quite small however, compared with the effect sizes of 

the separate models.  

Proposition 4 (P4), measured the positive influence of the relationship factors on the 

knowledge sharing factors. In the traditional collaboration projects, there is a significant positive 

effect of ‘commitment’ on ‘explorative knowledge sharing’ (rs[5] = 0.900, p = 0.037). In the building 

team collaboration projects, there is a significant, positive effect of ‘trust’ on both ‘exploitative 

knowledge sharing’ (rs[6] = 0.899, p = 0.015) and ‘explorative knowledge sharing’ (rs[6] = 0.899, p = 

0.015). With respect to the supply chain management projects, there are two positive significant 

effects. First, there is positive significant relation between ‘leadership’ and both ‘exploitative 

knowledge sharing’ (rs[10] = 0.660, p = 0.038) and ‘explorative knowledge sharing’ (rs[10] = 0.786, p 

= 0.007). Second, there is a positive significant relation between ‘coordination ICT’ and ‘exploitative 

knowledge sharing’ (rs[10] = 0.874, p = 0.001), as well as ‘explorative knowledge sharing’ (rs[10] = 

0.832, p = 0.003). Regarding the overall sample, there are many significant relations within this 

proposition. All the relationship factors except ‘coordination team’ have significant positive 

influences on ‘exploitative knowledge sharing’ and/or ‘explorative knowledge sharing’. Based on this 

large amount of positive relations, it seems that the relationship factors have a large influence on 

the sharing of knowledge within the projects. An overview of the significant relations with respect to 

the whole sample can be found in table 4 below.  

 

RELATIONSHIP FACTOR KNOWLEDGE SHARING FACTOR  N SPEARMAN’S RHO SIG. 

Leadership Exploitative knowledge sharing 21 0.709 0.000 
Leadership Explorative knowledge sharing 21 0.730 0.000 
Commitment Explorative knowledge sharing 21 0.532 0.013 
Coordination ICT Exploitative knowledge sharing 21 0.553 0.009 
Coordination ICT Explorative knowledge sharing 21 0.670 0.001 
Trust Exploitative knowledge sharing 21 0.486 0.026 
Trust Explorative knowledge sharing 21 0.626 0.002 

TABLE 4: SIGNIFICANT RELATIONS BETWEEN RELATIONSHIP FACTOR AND KNOWLEDGE SHARING FACTOR  

 

In proposition 5 (P5), the interaction effects between the contractual and relationship factors were 

calculated to find out if they positively influence the knowledge sharing factors within the building 

collaboration models. As illustrated in table 5 at the next page, there are many interaction effects, 

which show significant relations towards the knowledge sharing factor. The interaction effect 



37 
 

between ‘outcome-based contract’ and ‘coordination ICT’ has a significant effect on the ‘exploitative 

knowledge sharing’ in all four measurements (rs[21] = 0.558, p = 0.009). This indicates that 31.1% of 

the variance of the interaction between ‘outcome-based contract’ and ‘coordination ICT’ is 

explained by ‘exploitative knowledge sharing’. Moreover, the separate collaboration models show 

significant results in this interaction effect as well (traditional collaboration, rs[5] = 0.900, p = 0.037; 

building team collaboration, rs[6] = 0.812, p = 0.050; supply chain management, rs[10] = 0.823, p = 

0.003). Based on these significant results, it seems that an outcome-based contract combined with 

the coordination of the ICT shows a positive relation towards the short-term knowledge sharing 

(exploitative knowledge sharing). Another example is the interaction effect of ‘outcome-based 

contract’ and ‘commitment’ related to the ‘explorative knowledge sharing’. In both traditional and 

building team collaborations, the interaction between these two variables is important to achieve 

knowledge sharing for long-term goals (explorative knowledge sharing). In more complex 

organisation models however, like building team collaboration and supply chain management, the 

interaction effect between ‘outcome-based contract’ and ‘leadership’ shows significant relations 

towards ‘explorative knowledge sharing’ (building team collaboration, rs[6] = 0.812, p = 0.050; 

supply chain management, rs[10] = 0.695, p = 0.026). Concerning P5, it can be concluded that the 

interaction between contractual factors and relationship factors positively influence the knowledge 

sharing factors. Therefore, in a good relationship between organisations, with a good specified and 

outcome-based contract, more knowledge is shared between these organisations. 

 

INTERACTION BETWEEN CONTRACTUAL 
FACTOR AND RELATIONSHIP FACTOR 

KNOWLEDGE SHARING FACTOR 
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Outcome-based contract - Leadership Exploitative knowledge sharing  x  x 
Outcome-based contract - Leadership Explorative knowledge sharing  x x x 
Outcome-based contract - Commitment Exploitative knowledge sharing  x   
Outcome-based contract - Commitment Explorative knowledge sharing x x  x 
Outcome-based contract - Coordination team Explorative knowledge sharing   x x 
Outcome-based contract - Coordination ICT Exploitative knowledge sharing x x x x 
Outcome-based contract - Coordination ICT Explorative knowledge sharing  x x x 
Outcome-based contract - Trust Exploitative knowledge sharing  x  x 
Outcome-based contract - Trust Explorative knowledge sharing x x  x 
Level of specification - Leadership Exploitative knowledge sharing x  x x 
Level of specification - Leadership Explorative knowledge sharing    x 
Level of specification - Commitment Explorative knowledge sharing x    
Level of specification - Coordination ICT Exploitative knowledge sharing x  x x 
Level of specification - Coordination ICT Explorative knowledge sharing    x 
Level of specification - Trust Explorative knowledge sharing   x  

TABLE 5: SIGNIFICANT RELATIONS BETWEEN THE INTERACTION EFFECT OF CONTRACTUAL AND RELATIONSHIP FACTORS AND 

THE KNOWLEDGE SHARING FACTOR  

 

Regarding proposition 6 (P6), the positive influence of knowledge sharing on performance was 

tested. There is only one significant result for the three types of building organisation models and no 
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significant results using the whole sample. Based on the correlation analysis, there is a significant 

relation between ‘explorative knowledge sharing’ and ‘performance planning’ in supply chain 

management projects (rs[10] = 0.752, p = 0.012). In conclusion, there is only small effect of 

knowledge sharing on the project performance within the construction projects, which is strange 

referring to the research of Cheng and Fu (2013). Therefore, further research has to be conducted 

on a larger sample size to find out if there is a significant relation between knowledge sharing and 

performance.  

Proposition 7 (P7) concerns the moderating effect of risk attitude on the relation between 

the knowledge sharing factors and performance factors. In the three building organisation model 

samples, no significant results are found concerning this proposition. Considering the entire data, 

there is only one moderating effect of risk attitude on the relation between knowledge sharing and 

project performance. There is a negative effect of ‘risk appearance’ on the relation between 

‘explorative knowledge sharing’ and ‘costs’ (rs[19] = -0.508, p = 0.027). In case of a higher risk 

appearance in a construction project, the knowledge sharing in the long-run is negatively influencing 

the costs of the project. Therefore, the risks in a project should be minimized, to keep the costs 

within the project budget.  

The final proposition, P8, concerns the positive relation between the project performance 

and the customer satisfaction. In the three types of building organisation models, no significant 

results regarding this proposition are measured. In addition, the whole sample also does not show 

any significant results towards this relation. Based on this sample, can be said that the project 

performance of the contractor is not influencing the customer satisfaction. Therefore, proposition 8 

is definitely not supported by the projects of Woonbedrijf. 

 

Each proposition from the research framework is discussed both separately with regard to 

the building organisation models and with regard to using the entire data sample. For every 

proposition, except proposition 8, there is some evidence that the proposition is supported. Table 6 

provides an overview of the percentage of correlations that is significant per building organisation 

model and for the whole sample. Table 6 indicates that proposition 4 and 5 have the most significant 

evidence, because these propositions show the most significant relations. The significant results 

regarding proposition 4 show the increasing importance of the relationship factors towards a more 

complex collaboration. Support for proposition 5 is in particular provided by the whole data sample, 

since 50% of the relations are significant. Table 6 also illustrates that there is almost no significant 

support for proposition 2, 6, 7 and 8, because they have less significant correlations per type of 

building organisation model or over the whole sample.  
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PROPOSITION NUMBER OF 
CORRELATIONS  

TRADITIONAL 
COLLABORATION 

BUILDING TEAM 
COLLABORATION 

SUPPLY CHAIN 
MANAGEMENT 

WHOLE 
SAMPLE 

1 6 16.67% 0.00% 16.67% 33.33% 
2 15 6.67% 0.00% 0.00% 6.67% 
3 4 25.00% 50.00% 0.00% 25.00% 
4 10 10.00% 20.00% 40.00% 70.00% 
5 24 33.33% 33.33% 25.00% 50.00% 
6 4 0.00% 0.00% 25.00% 0.00% 
7 8 0.00% 0.00% 0.00% 12.50% 
8 2 0.00% 0.00% 0.00% 0.00% 

TABLE 6: PERCENTAGE OF SIGNIFICANT CORRELATIONS WITHIN THE THREE BUILDING ORGANISATION MODELS AND THE 

WHOLE SAMPLE 

 

To conclude this cross-case comparison, it is safe to conclude that relationship factors play a role in 

knowledge sharing between different organisations. Nevertheless, contractual factors do not play a 

major role within the collaboration of these parties. The interaction effect of the relationship and 

contractual factors is important regarding knowledge sharing between organisations. These two 

factors combined show a positive relation toward knowledge sharing. Furthermore, it is remarkable 

that enhanced knowledge sharing does not result in an improved project performance. Another 

remarkable point from this correlation analysis is that a better project performance does not result 

in more customer satisfaction. Nevertheless, the major limitation in this correlation analysis is the 

small sample size. Therefore, the results have to be evaluated cautiously.  

 

3.7 Conclusion 

This chapter described an analysis on nine construction projects of Woonbedrijf. Based on this 

analysis, the following sub-research question can be answered: How does Woonbedrijf deal with 

supply chain management, collaboration, and competition within their construction projects? 

In the analysis, three types of building organisation models (distributed among the nine 

construction projects) are compared with each other. Three projects were selected as the traditional 

collaboration projects, three more projects were selected as building team collaboration projects, 

and three other projects were selected as supply chain management projects. Two projects were 

deleted from the dataset due to low response, which resulted in only two traditional collaboration 

projects and two building team collaboration projects. The seven remaining projects were used to 

analyse the research framework. The projects were analysed per project file, using both 

questionnaires and interviews.  

Based on the analysis’ results, it seems that there are significant differences for the variables 

‘risk appearance’ and ‘customer satisfaction’ over the three types of building organisation models. 

Concerning the different collaboration models, there is a higher risk appearance in traditional 

collaboration projects than in supply chain management projects. Furthermore, the customer 

satisfaction is higher in building team collaboration projects than in traditional collaboration or 

supply chain management projects.  

According to the research framework and its propositions, there are some indications that 

there are differences between the three building organisation models. However, the sample size is 

too small for fully support the propositions. Based on the results, it can be concluded that the 

relationship factors, like leadership, commitment, coordination, and trust, between construction 
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companies and Woonbedrijf have a large impact on the knowledge sharing between organisations. 

In supply chain management projects, they are even more important than in traditional 

collaboration projects. In conclusion, for a close collaboration between organisations, a close and 

good relationship is necessary. 

Regarding the competition in the construction project of Woonbedrijf, there is no preferred 

method of tendering based on the analysis. The pre-contractual factors play a small role with respect 

to the contractual and relationship factors. The pre-contractual factors show more significant 

relations in traditional collaboration projects than in supply chain management projects. However, 

there is no standardized solution for the tenders and competition based upon the results of the 

analysis. Another conclusion from the analysis is that more knowledge sharing does not 

automatically result in better project performance. Within supply chain management projects, there 

is some evidence that more knowledge sharing results in better performances, but there is no 

evidence for this proposition found in other projects.  

The next chapter performs an analysis in the construction industry in order to find out the 

market’s perception towards supply chain management, collaboration and competition.   
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4. Analysis of the perceptions of the construction industry 
This chapter describes the results of the analysis of supply chain management, collaboration, and 

competition within the construction industry. The analysis tests the perceptions of the construction 

industry regarding the topics supply chain management, collaboration and competition. Chapter 4.1 

describes the way of collecting data and formulates the research design. Chapter 4.2 explains a 

simplified research framework, which is used to perform this analysis. In chapter 4.3, the dataset is 

analysed on normality, homogeneity, validity, and reliability. Chapter 4.4 provides the results of the 

analysis based on a correlation analysis. This chapter ends with a conclusion, which answers the 

following research question: What is the construction industry’s perception of supply chain 

management, collaboration, and competition within construction projects? 

 

4.1 Data collection and research design 

This paragraph describes the method of data collection and research design of the broader analysis 

in the construction industry. The goal of this analysis is to get a broader context of supply chain 

management, collaboration, and competition in the construction industry. Therefore, the target 

group in this analysis were people that work in the construction industry or have affinity with it. At 

least 50 respondents were required to ensure both data validity and attractiveness. These people 

were sampled via both personal and impersonal invitations on social networking sites like Facebook, 

Twitter, and LinkedIn.  

The data for the analysis was gathered by an online questionnaire. This questionnaire is 

based on the questionnaire designed by de Vries (2011) and extended by the outcomes of the 

literature review. The perception of the respondents regarding the questions was measured on a 7-

point Likert-scale, in which 1 represents negative responses and 7 positive responses. Furthermore, 

the design of the questionnaire considered that the respondents participated on a voluntary basis. 

Thus, filling out the questionnaire should not take longer than 15 minutes. Therefore, not all the 

variables of the original research framework are tested in this analysis. The questionnaire was 

created in GoogleForms, because it should be accessible for everyone. Moreover, GoogleForms had 

the advantage of an unlimited number of questionnaire items and had the possibility to directly 

export the results to Microsoft Excel.  

The output of the questionnaire was analysed by using IBM SPSS Statistics 22. Chapter 4.2 

outlines the general data analysis, which concerns the group of respondents. In there, the group 

characteristics are determined and outliers are removed. Based on this analysis, the data sample 

was split into two groups. The first group consists of people who have never participated in a supply 

chain management project, and are therefore assumed to have participated in a traditional 

collaboration or building team collaboration project. This group is referred to as ‘non-participants’ in 

the further analysis. The second group consist of respondent who are participated in a supply chain 

management projects and is called ‘participants’ in the further analysis.  

Furthermore, chapter 4.2 tests the assumptions of normality and homogeneity and 

calculates the validity and reliability of the entire sample. As already described in chapter 3.1, the 

assumption of normality is tested by a Shapiro-Wilk test. In case the test returns a significant result, 

the data is considered as non-normal (Field, 2009). Furthermore, to test the assumption of 

homogeneity, a Levene’s test was performed on the whole sample, to find out differences between 
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the two groups. A significant Levene’s test indicates a violation of the homogeneity assumption 

(Field, 2009). Moreover, the reliability and validity of the data were determined by a scale reliability 

analysis and a confirmatory factor analysis (CFA). As described in chapter 3.1, in a scale reliability 

analysis the Cronbach’s alpha is calculated. An acceptable value for this analysis is 0.60 or higher. 

However, a value between 0.70 and 0.90 is even better and more reliable (Hair et al., 2014). 

Furthermore, the CFA measured the ‘Goodness-of-Fit’ for the different factors (Hair et al., 2014). 

Factors were extracted by using a Principle Component Analysis with ‘Varimax rotation’. Each item 

was tested if they confirmed the structure of the variable. Therefore, factor loadings of a single item 

should be higher than 0.50 (Hair et al., 2014).  

Chapter 4.3 and 4.4 discusses the research framework’s propositions by performing a 

correlation analysis on the data sample. First, a Kruskall-Wallis test was performed on the entire 

data set. A Kruskall-Wallis test is a non-parametric test, which is used for non-normal data samples. 

The test compares groups to find differences between groups of participants and non-participants. 

Significant results of this test indicate differences between the compared groups (Field, 2009). In 

addition to the Kruskall-Wallis test, the propositions of the research framework were tested using a 

correlation analysis. Again, the Spearman’s rank correlation coefficient was employed to find 

relations between the different factors of the research framework. Significant results from this 

correlation analysis indicate a relation between two particular variables (Field, 2009). An overview of 

the correlation analysis outcomes can be found in appendix G.  

 

4.2 General data analysis 

This paragraph describes the general data analysis regarding the data set. First, the group of 

respondents is elaborated. Second, the assumptions of normality and homogeneity are tested. Final, 

the validity and reliability of the data sample is tested.  

As mentioned in chapter 4.1, the target group for the questionnaire were people who are 

working in the construction industry or have affinity with the construction industry. The 

questionnaire had 66 respondents, and after removing outliers, 59 responses were usable. Most of 

them were men (86.4%). The youngest respondent was 22 years old, the oldest was 65 years old, 

and the average age was 41.1 years. Furthermore, the respondents have an average experience level 

in the construction industry of 18.9 years. 

The first questions in the questionnaire covered the knowledge of the data concerning 

supply chain management, 88.1% have heard of supply chain management in the construction 

industry, 72.9% was contacted to join a supply chain management project, and 66.1% participated or 

has participated in a supply chain management project. Moreover, within the group of respondents 

was asked what kind of role they have during the building process. Table 7 at the next page shows 

the number of respondents per role in the building process. One note to this table, some 

respondents had several roles at the same time, for example a contractor can be a subcontractor as 

well, but it depends on the project.  
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ROLE NUMBER OF RESPONDENTS 

CLIENT 13 
ADVISOR 19 
CONTRACTOR 22 
SUB-CONTRACTOR 12 
STRUCTURAL ENGINEER 3 
SUPPLIER OF MATERIALS 4 
ARCHITECT 1 
OTHER ROLE IN THE PROCESS 7 

TABLE 7: OVERVIEW OF NUMBER OF RESPONDENTS PER ROLE IN THE BUILDING PROCESS 

 

Since there is only one architect in the sample, this one is removed from the data. This results in 58 

usable respondents in the data set. In addition, it was asked what types of projects were executed 

by the respondents in the questionnaire. For this question holds the same remark as above, more 

options of answering were possible in this question. The results of this question are shown in table 

8.  

 

TYPE OF PROJECT NUMBER OF RESPONDENTS 

NEW BUILDING PROJECTS 36 
RENOVATION 43 
PLANNED MAINTENANCE 34 
MUTATION MAINTENANCE 20 
OTHER TYPE OF PROJECTS 4 

TABLE 8: OVERVIEW OF NUMBER OF PROJECTS PER TYPE OF PROJECT 

 

In the further analysis in this chapter, the group of respondents was split into two groups. The first 

group consist of people who never participated in supply chain management projects, and who are 

assumed to participate in a traditional collaboration or building team collaboration projects. The 

second group consist of respondent who are participated in a supply chain management projects. 

The group of non-participants consist of 19 respondents; the group of participant in supply chain 

management project consist of 39 respondents.  

In order to test the normality of the sample, a Shapiro-Wilk test is performed. The analysis 

showed that the test of normality is significant for all the variables except the variable ‘performance’ 

(D(53) = 0,957 p = 0,053). Since the variable ‘performance’ is almost significant, the normality of this 

variable is negligible. Therefore, entire data set is non-normal distributed. In case of non-normal 

data samples, non-parametric tests should be performed in further analyses (Field, 2009). In 

addition to the normality test, a test of homogeneity is conducted. A Levene’s test measures the 

level of homogeneity within the data sample by comparing the groups of participants and non-

participants in supply chain management. In the current data sample, there is only one variable, 

which is not homogenous in these two groups. The variable ‘level of competition’ shows significant 

differences between the participants and non-participants (F(1,51) = 7,334, p < 0,01). Since, this is 

only one variable the results of this test are negligible.  

Besides the tests of normality and homogeneity, a reliability analysis is conducted. Table 9 

(on the next page) shows the outcomes of the reliability analysis. In addition, a confirmatory factor 

analysis (CFA) was conducted to test the validity of the variables. As seen in table 9, the Cronbach’s 

alpha of the variable ‘functional demand’ was lower than 0.60, which is not acceptable. Regarding to 
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the CFA on this variable, one item does not fit in the variable, and is removed from the factor. A new 

reliability analysis on the new variable ‘functional demand’ shows a Cronbach’s alpha of 0.682, 

which is more acceptable than the 0.347 before. Furthermore, the variable ‘level of specification’ 

within the contractual factor shows an unacceptable value of Cronbach’s alpha as well. Again, this 

variable was analysed by the CFA, which resulted in a deletion of two items. The new variable ‘level 

of specification’ shows a Cronbach’s alpha of 0.653, which is more acceptable than the 0.098 before 

deletion of the items.  

In the relationship factor, the variable ‘leadership’ shows a low Cronbach’s alpha value of 

0.442. According to the CFA of this variable, one item shows a factorial value of below 0.50, which is 

not acceptable. Therefore, this item was removed from the original variable, which resulted in a new 

Cronbach’s alpha of 0.689. In addition, the variable ‘performance’ shows an acceptable value of the 

Cronbach’s alpha, but is revised based on the results of the CFA. In the CFA, one item shows a 

negative relation to the variable ‘performance’. Therefore, this item is removed from the variable, 

which resulted in a higher Cronbach’s alpha.  

 

VARIABLES CRONBACH’S ALPHA NUMBER OF ITEMS 

PRE-CONTRACTUAL FACTORS   
Functional demand (before deletion item) 0.347 3 
Functional demand (after deletion item) 0.682 2 
Level of competition 0.810 3 
CONTRACTUAL FACTORS   
Outcome-based contract  0.779 2 
Level of specification (before deletion items) 0.098 5 
Level of specification (after deletion items) 0.653 3 
RELATIONSHIP FACTORS   
Trust 0.643 3 
Coordination 0.616 4 
Leadership (before deletion item) 0.442 3 
Leadership (after deletion item) 0.689 2 
Commitment 0.615 3 
KNOWLEDGE SHARING   
Exploitative knowledge sharing 0.952 4 
Explorative knowledge sharing 0.780 4 
PERFORMANCE   
Performance (before deletion item) 0.759 7 
Performance (after deletion item) 0.840 6 

TABLE 9: CRONBACH’S ALPHA PER ITEM FOR THE ANALYSIS IN THE CONSTRUCTION INDUSTRY 

 

4.3 Simplified research framework 

As mentioned in chapter 4.1, not all the variables of the original research framework were tested in 

the analysis of the construction industry. The research framework is simplified to keep the 

questionnaire short and clear for the respondents. The factors risk attitude, customer satisfaction, 

and the project factors are removed from the original research framework. Since the questionnaire 

is about supply chain management, collaboration and competition in the broader context, and does 

not collect data on project-level, these factors had no added value to the research framework. In 

figure 11 at the next page, the simplified research framework is illustrated.  
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Since the risk attitude factor and customer satisfaction factor are removed from the research 

framework, proposition 7 and 8 are removed as well. The other propositions stay the same as in the 

original research framework. These are formulated in the following way: 

 
P1: Pre-contractual factors have a positive influence on contractual factors. 

 

P2: Pre-contractual factors have a positive influence on relationship factors. 

 

P3: Positive contractual factors result in more knowledge sharing. 

 

P4: Positive relationship factors result in more knowledge sharing. 

P5: The interaction effect between contractual factors and relationship factors results in 

more knowledge sharing. 

 

P6: More knowledge sharing results in a better project performance. 

 
 

 

FIGURE 12: SIMPLIFIED RESEARCH FRAMEWORK FOR THE ANALYSIS OF THE CONSTRUCTION INDUSTRY 

 

The next paragraph discusses the simplified research framework and its propositions based on two 

analysis. First, a Kruskall – Wallis test is conducted to find out differences between the two groups of 

respondents. Second, the correlations between the variables are measured.  

 

4.4 Supply chain management in the construction industry  

This paragraph discusses the simplified research framework’s propositions, which are tested in the 

construction industry. As described in chapter 4.1, the results of the two groups of respondents are 

compared by a Kruskall–Wallis test. The results regarding this analysis can be found in table 10.  

  



46 
 

 CHI-SQUARE df sig. 

PRE-CONTRACTUAL FACTORS    
Functional demand* 8.503 1 0.004 
Level of competition  0.314 1 0.575 
CONTRACTUAL FACTORS    
Outcome-based contract* 7.404 1 0.007 
Level of specification 2.442 1 0.118 
RELATIONSHIP FACTORS    
Leadership

* 
5.262 1 0.022 

Commitment
* 

8.738 1 0.003 
Coordination

*
  7.816 1 0.005 

Trust
* 

7.921 1 0.005 
KNOWLEDGE SHARING     
Exploitative knowledge sharing 2.087 1 0.149 
Explorative knowledge sharing* 5.039 1 0.025 
PERFORMANCE    
Performance* 5.675 1 0.017 

TABLE 10: OUTPUT OF KRUSKALL-WALLIS TEST OF THE MARKET ANALYSIS VARIABLES 

 

As depicted in table 10, there are numerous significant differences by comparing the means of the 

two groups of respondents. Three variables show no significant differences between the two groups, 

which are the variables ‘level of competition’, ‘level of specification’ and ‘exploitative knowledge 

sharing’. The other variables show significant results, which indicate differences between the non-

participants and participants in supply chain management projects.  

In chapter 4.2 the test of normality shows that the data of the analysis was non-normal 

distributed. Therefore, a non-parametric correlation analysis has to be conducted, which is a 

Spearman’s rank correlation analysis. The correlation analysis measures relations between the 

variables of the research framework and tests the research propositions. An overview of the 

Spearman’s rank correlation analysis can be found in appendix G. The analysis is performed between 

the two groups of respondents (participants and non-participants) and over the entire sample. The 

results of this analysis are discussed per research proposition, which were described in chapter 4.3.  

The first proposition, P1, tests the positive influence in the relation between pre-contractual 

and contractual factors. In the group of non-participants there is a significant relation between the 

‘functional demand’ and ‘level of specification’ (rs[18] = 0.549 p = 0.018). However, in the group of 

participants there is a significant relation between the same variables as well (rs[38] = 0.590 p = 

0.000). In both data samples, the variance of ‘functional demand’ explains around 30% of the 

relation between ‘functional demand’ and ‘level of specification’. In addition, in the group of 

participants, there is another positive significant relation between ‘functional demand’ and 

‘outcome-based contract’ (rs[38] = 0.362 p = 0.026). Testing the propositions for the entire data set, 

indicates the same significant relations with comparable effect sizes. Therefore, there is a significant 

effect of the variable ‘functional demand’ regarding both contractual factors ‘outcome-based 

contract’ and ‘level of specification’.  

Proposition 2 is about the positive relation between pre-contractual factors and relationship 

factors. Based on the group of non-participants, there is only one positive significant relation within 

this proposition. The variable ‘level of competition’ shows a positive relation regarding the variable 

‘leadership’ (rs[18] = 0.469 p = 0.050). In the group of participants of supply chain management 

projects, there are more significant relations regarding proposition 2. In this group, there are 
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significant relations between ‘functional demand’ and the relationship factors; ‘leadership’ (rs[37] = 

0.375 p = 0.022), ‘commitment’ (rs[38] = 0.509 p = 0.001), ‘coordination’(rs[38] = 0.533 p = 0.001) 

and ‘trust’(rs[38] = 0.523 p = 0.001). These outcomes show that in case of a more functional 

demand, the relationship between organisations is positively influenced. Regarding the entire data 

set, the same significant results are showed as in the group of participants in a supply chain 

management project (see appendix G).  

The third proposition (P3) shows several significant results in the relation between 

contractual factors and knowledge sharing factors. The results of the correlation analysis for the 

group of non-participants, show a negative relation between ‘outcome-based contract’ and 

‘explorative knowledge sharing’ (rs[19] = -0.501 p = 0.029). This means that an outcome-based 

contract negatively influences the knowledge sharing in the long run(explorative knowledge sharing) 

based on the responses of the non-participants. Nevertheless, the group of participants show no 

significant relation regarding the relation between ‘outcome-based contract’ and ‘explorative 

knowledge sharing’. In addition, the group of participants in supply chain management projects 

show positive significant relations between ‘outcome-based contract’ and ‘exploitative knowledge 

sharing’ (rs[38] = 0.447 p = 0.005), between ‘level of specification’ and ‘exploitative knowledge 

sharing’ (rs[38] = 0.377 p = 0.020), and between ‘level of specification’ and ‘explorative knowledge 

sharing’ (rs[38] = 0.338 p = 0.038). These relations show that the level of specification in the contract 

is an important variable with respect to sharing knowledge between organisations. By doing the 

correlation analysis on the overall sample, the relation between ‘level of specification’ and both 

knowledge sharing variables is positively significant (see appendix G).  

Besides contractual factors, relationship factors play a role as well in sharing knowledge 

between organisations. Therefore, proposition 4 is tested by the correlation analysis, in which 

relationship factors positively influencing knowledge sharing factors. In case of non-participants in 

supply chain management projects, there are three significant relations. There is a positive relation 

between ‘leadership’ and ‘exploitative knowledge sharing’ (rs[19] = 0.763 p = 0.000) and between 

‘leadership’ and ‘explorative knowledge sharing’ (rs[19] = 0.758 p = 0.000). These relations have a 

quite large effect size, which indicates that the non-participants think that leadership is an important 

factor within knowledge sharing in supply chain management projects. However, the results 

regarding the participants show small effect sizes for the same relations and even the relation 

between ‘leadership’ and ‘exploitative knowledge sharing’ is not significant (rs[37] = 0.149 p = 

0.377). Moreover, the group of participants have positive significant relations for all the relationship 

factors in relation to the knowledge sharing factors, which is illustrated in table 11 at the next page. 

Therefore, it can be concluded that the relationship factors between organisations are important 

regarding knowledge sharing within a collaboration like supply chain management.  
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RELATIONSHIP FACTOR KNOWLEDGE SHARING FACTOR  N SPEARMAN’S RHO SIG. 

Leadership Exploitative knowledge sharing 37 0.149 0.377 
Leadership Explorative knowledge sharing 37 0.333 0.044 
Commitment Exploitative knowledge sharing 38 0.507 0.001 
Commitment Explorative knowledge sharing 38 0.550 0.000 
Coordination  Exploitative knowledge sharing 38 0.639 0.000 
Coordination  Explorative knowledge sharing 38 0.553 0.000 
Trust Exploitative knowledge sharing 38 0.563 0.000 
Trust Explorative knowledge sharing 38 0.498 0.001 

TABLE 11: SIGNIFICANT RELATIONS BETWEEN RELATIONSHIP FACTORS AND KNOWLEDGE SHARING FACTORS FOR 

PARTICIPANTS IN SUPPLY CHAIN MANAGEMENT 

 

The fifth proposition in the research framework, P5, measured an interaction effect of the 

contractual and relationship factors regarding the knowledge sharing between organisations. Within 

the group of non-participants, only several significant interaction effects are measured. For example, 

there is a negative relationship between the interaction ‘outcome-based contract’ and 

‘commitment’ and the ‘explorative knowledge sharing’ (rs[19] = -0.466 p = 0.044). Furthermore, 

there is a negative relation between the interaction ‘outcome-based contract’ and ‘trust’ and 

‘explorative knowledge sharing’ (rs[19] = -0.497 p = 0.031). Moreover, the interaction between ‘level 

of specification’ and ‘leadership’ shows a relation to ‘exploitative knowledge sharing’ (rs[19] = 0.484 

p = 0.036) and ‘explorative knowledge sharing’ (rs[19] = 0.503 p = 0.028). However, the correlation 

analysis show even more significant relations in the group of participants in supply chain 

management. In this group, the relation between the interaction ‘outcome-based contract’ and 

‘commitment’ and the ‘explorative knowledge sharing’ (rs[38] = 0.436 p = 0.006) was positive. In 

addition, the relation between the interaction ‘outcome-based contract’ and ‘trust’ and ‘explorative 

knowledge sharing’ (rs[38] = 0.492 p = 0.002) was positive as well. Therefore, it can be said that 

there are two different opinions for the interaction effects of the relationship and contractual 

factors between the two groups of respondents, in which the non-participants are less positive 

regarding the knowledge sharing. Furthermore, in the correlation analysis of the whole sample, all 

the relations with respect to the interaction of relational and contractual factors and knowledge 

sharing factors are positively significant (see appendix G). Therefore, has to be concluded that the 

contract and relationship of a collaboration together positively influencing the knowledge sharing.  

The final proposition in the research framework, assumed a positive relation between the 

knowledge sharing of the organisations and the performance of these organisations. Spearman’s rho 

for the group of non-participants in supply chain management projects shows a significant result for 

the relation between ‘exploitative knowledge sharing’ and ‘performance’ (rs[19] = 0.535 p = 0.018). 

In case of participants in supply chain management projects, this relation is significant as well (rs[38] 

= 0.553 p = 0.000). Furthermore, the relation between ‘explorative knowledge sharing’ and 

‘performance’ is then also significant (rs[38] = 0.389 p = 0.016). It can concluded, that both groups of 

respondent are agreed on the fact that exploitative knowledge sharing can result in a better 

performance, but there is no common agreement that explorative knowledge sharing can result in a 

better performance as well.  

Based on the Spearman’s rank correlation analysis, all the propositions regarding the 

research framework were tested. Table 12 gives an overview of the percentage of significant 

correlations per propositions divided per group of respondents. As depicted in the table, the 



49 
 

correlations regarding the group of non-participants are less often significant than the correlations 

of the group of participants. A remarkable point is that for the non-participants the maximum score 

is 50.00%, while it for the participants group it is the minimum score. Therefore, it can be concluded 

that there is clear distinction in perception towards supply chain management by participants and 

non-participants.  

Towards the propositions, it can be concluded that proposition 3, 4, 5 and 6 are highly 

supported by the group of participants in supply chain management projects. In addition, 

proposition 4, 5 and 6 are also fully supported by the whole data sample. The support for 

proposition 1 and 2 is discussable for all the three groups in the correlation analysis, because not all 

the correlations are significant concerning the analysis.  

 

PROPOSITION NUMBER OF 
CORRELATIONS  

NON-PARTICIPANTS PARTICIPANTS WHOLE 
SAMPLE 

1 4 25.00% 50.00% 50.00% 
2 8 12.50% 50.00% 50.00% 
3 4 25.00% 75.00% 50.00% 
4 8 37.50% 87.50% 100.00% 
5 16 25.00% 93.75% 100.00% 
6 2 50.00% 100.00% 100.00% 

TABLE 12: PERCENTAGE OF SIGNIFICANT CORRELATIONS WITHIN THE TWO GROUPS OF RESPONDENTS AND THE WHOLE 

SAMPLE 

 

4.5 Conclusion  

This chapter set the research framework and propositions in a broader context, by conducting an 

analysis within the construction industry. This analysis should give an answer to the sub-research 

question: What is the construction industry’s perception of supply chain management, collaboration, 

and competition within construction projects? 

In the analysis, an online questionnaire was filled in by 58 people who are working in the 

construction industry or have affinity with the construction industry. Based on a general data 

analysis, this group of respondents was split into two groups. One group with participants in supply 

chain management projects and one group with people who have no experiences with supply chain 

management projects. These groups are compared based on a simplified research framework and its 

propositions.  

The comparison between the participants and non-participants in supply chain management 

projects show numerous differences regarding the variables and propositions. There are significant 

differences between the groups for almost all the variables, except the variables ‘level of 

competition’, ‘level of specification’ and ‘exploitative knowledge sharing’. In addition, the 

propositions show significant differences as well. As already mentioned in chapter 4.4, for the group 

of non-participants, 50% is the maximum score of significant relations between the propositions. In 

the group of participants, this is the minimum score of significant relations between the 

propositions. This proves the distinction in perception on supply chain management in the two 

groups.  

In conclusion, the analysis gives insights in the perceptions of the construction industry 

towards supply chain management, collaboration and competition. The results from the analysis 
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indicate that participants in supply chain management projects having a positive and innovative look 

towards supply chain management. Non-participants of supply chain management projects are more 

reserved about supply chain management and do not believe in the advantages of it. Furthermore, 

there is no consistent answer of the construction industry regarding competition in the construction 

supply chain, because the variable ‘level of competition’ shows almost no significant results 

regarding the two groups. Moreover, the relationship factors play an important role in collaboration 

between organisations. Based on the group of participants in supply chain management all the 

relationship variables are significant regarding knowledge sharing.  
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5. Discussion  
This final chapter discusses this research project’s results. Chapter 5.1 infers several conclusions by 

discussing the research question. Obviously, this is based upon the analyses on supply chain 

management, collaboration and competition within Woonbedrijf and the construction industry. 

Thereafter, chapter 5.2 discusses the managerial implications for Woonbedrijf based on the research 

findings. The limitations of this research and directions for further research are outlined in chapter 

5.3. This chapter closes this report by reflecting on the research process of this master thesis project, 

which is found in chapter 5.4.  

 

5.1 Conclusion 

This paragraph concludes this research project by answering the research question. First, the 

problem statement and the research question are repeated. Second, the most important 

conclusions of chapter 3 and 4 are discussed in some detail. Finally, the research question is 

answered and the academic contributions of this project are outlined.  

This research project was conducted on behalf of housing association Woonbedrijf. This 

organisation is located in Eindhoven and has a housing stock of 31,548 houses in the Eindhoven 

region. In 2010, the housing association started supply chain management collaboration with one of 

their contractors to shorten the lead times, reduce the preparation costs and to create a better 

performance in construction projects. In the period between 2010 and 2014, Woonbedrijf 

conducted three projects in supply chain management, together with their contractors. In 2014 

(following this report), Woonbedrijf is facing with the decision whether to continue this long-term 

collaboration with the contractor. In order to make this decision, Woonbedrijf is interested in the 

added value of supply chain management in their construction projects. Furthermore, they want to 

know whether it is better to collaborate with partners or to keep the competition in the market. This 

research project has attempted to uncover the best strategy for Woonbedrijf regarding their future 

supplier relationships. To come to this strategy, the following main research question was outlined 

in chapter 1.4:  

 
Should Woonbedrijf stimulate collaboration or competition within their future supplier 

relationships? 

 
This main research question was divided in three sub-research questions, which were answered in 

chapter 2, 3 and 4. Chapter 2, provided the theoretical background for this research, based on the 

literature review. Several theoretical concepts with respect to building management, supply chain 

management and contract management were elaborated upon. The output of the theoretical 

background was the research framework, which was applied to the analyses of chapter 3 and 4.  

 

In chapter 3, an analysis of supply chain management, collaboration and competition was 

conducted on nine construction projects of Woonbedrijf. In the analysis, the three types of building 

organisation models were compared by the research framework and its propositions. The analysis 

shows small differences between the three types of building organisation models within 

Woonbedrijf. However, the sample size of this analysis was small, which makes the outcomes 
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debatable. The most important and remarkable results of the analysis are discussed below. The 

bullets outline the main conclusions of the analyses, which are further explained in the text.  

 Analysis of the construction projects of Woonbedrijf showed significant differences on the 

variables ‘risk appearance’ and ‘customer satisfaction’.  

The analysis showed a higher risk appearance in the traditional collaboration project of Woonbedrijf 

than in supply chain management projects. Therefore, collaborations in the supply chain 

management projects can decrease the risk appearance in construction projects. Furthermore, the 

customer satisfaction is higher in building team collaboration projects than in traditional 

collaboration or supply chain management projects. This is remarkable and cannot be explained by 

the data analysis or interviews.  

 Relationship factors play an important role in the collaboration between organisations in 

construction projects of Woonbedrijf. 

Based on the analysis of the construction projects, it seems that the relationship factors show more 

significant relations towards knowledge sharing in the supply chain management projects than in the 

traditional collaboration projects. Moreover, the interviewees of the analysis pointed out the 

importance of the relation in the collaboration in the construction projects. For example, trust 

between partners play an important role in knowledge sharing. Furthermore, the interviewees 

stated that a relationship in a construction project depends on the participants in a project. The 

relation between organisations is on a personal level, not on an organisational level. Therefore, as 

collaboration becomes more complex and closer, relationship factors play a more important role 

between organisations.  

 Contractual factors are less important than relationship factors concerning knowledge 

sharing in the construction projects of Woonbedrijf. 

In addition to the relationship within the collaboration, a contract has to be agreed between 

organisations in the construction project. The analysis indicates that the contractual factors are less 

important regarding knowledge sharing in the project compared with the relationship factors. In 

addition, project managers think that the contracts are too complicated and most of the time, they 

do not understand them. However, the contract becomes important if it is interacting with the 

relationship between the organisations.  

 There is an interaction effect between the contractual factors and the relationship factors 

with respect to knowledge sharing in construction projects of Woonbedrijf.  

Regarding the analysis of Woonbedrijf, the research indicates that there is an interaction effect of 

the contract and the relationship, which positively influences knowledge sharing in all three types of 

building organisation models. Both the contract and the nature of the relationship mutually 

reinforce each other regarding collaboration in a construction project. Therefore, analysis suggests 

that a well-specified and outcome-based contract, combined with a good and close relationship, can 

result in enhanced and more knowledge sharing in construction projects.  

 It is uncertain whether more knowledge sharing results in an improved project performance 

in the construction projects of Woonbedrijf.  
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Regarding the relation between knowledge sharing and performance, the analysis shows a small 

positive effect for the supply chain management projects and no significant effects for the other 

building organisation models. It can be concluded, albeit prudently, that more knowledge sharing 

can result in improved project performance. However, the sample size was small and further 

research has to be conducted to find out if there is a positive relation between knowledge sharing 

and performance.  

 

In chapter 4, an analysis on supply chain management, collaboration and competition in the 

construction industry was conducted to define the research framework in a broader context. In 

total, 58 responses were analysed in two groups: a group of participants in supply chain 

management projects and a group of non-participants in supply chain management projects. The 

comparison between these two groups indicates differences with respect to collaboration and 

competition in supply chain management. Based on the analysis, it appears that on the one hand 

participants in supply chain management have a more positive and innovative attitude towards 

supply chain management. Non-participants on the other hand, are more reserved towards supply 

chain management in construction projects.  

The analysis of the research framework in the construction industry showed promising 

results regarding the relationship factors, the contractual factors, knowledge sharing and 

performance. The most important and remarkable results regarding the analysis in the construction 

industry are indicated by a bullet, while the text beneath it provides an explanation.  

 The analysis of the construction industry illustrated the importance of the relationship in 

collaboration between organisations.  

In addition to the analysis of construction projects of Woonbedrijf, the analysis of the construction 

industry also indicates a positive significant relation between the relationship factors and knowledge 

sharing factors of the research framework. Especially the group of participants in supply chain 

management projects showed many significant positive relations between the relationship factors 

and knowledge sharing. Therefore, it can be assumed that the relationship between organisations 

has an important role in collaboration within the construction supply chain.  

 Contractual factors play a role in knowledge sharing between organisations based on the 

analysis in the construction industry.  

In contrast with the analysis of the construction projects of Woonbedrijf, the analysis in the 

construction industry showed positive significant results regarding the correlation between the 

contractual factors and the knowledge sharing in construction projects. Participants in supply chain 

management projects argue that the level of specification of the contract is important regarding the 

sharing behaviour of knowledge. However, they also noticed that there is no standard agreement 

regarding supply chain management in construction projects, which can be helpful in the 

construction industry. Moreover, the analysis in the construction industry demonstrates the 

importance of pre-contractual factors regarding the relationship and contractual factors. 

 In the analysis of the construction industry, pre-contractual factors are important regarding 

the relationship and contractual factors.  
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In contrast to the analysis of the construction projects of Woonbedrijf, the analysis of the 

construction industry showed some correlations of pre-contractual factors regarding contractual and 

relationship factors. The analysis in the construction industry suggests that the variable ‘functional 

demand’ can positively influence the contract and relationship between organisations. Therefore, 

the analysis indicated that there can be an effect between the pre-contractual, contractual and 

relationship factors. Further research is required to find out if a functional demand influences the 

contract and the relationship between organisations.  

 There is an interaction effect between the contractual factors and the relationship factors 

with respect to knowledge sharing in the analysis of the construction industry.  

According to the interaction effect between the contractual and relationship factors in the context 

of knowledge sharing, the analysis of the construction industry supported this effect. Although the 

analysis of Woonbedrijf already supported this, the evidence found in the analysis of the 

construction industry is even more convincing and has a larger effect size. Particularly the results of 

the group of participants in supply chain management projects showed many positive significant 

relations. Analysis of the all respondents taken together also indicated support for this interaction 

effect regarding knowledge sharing. Therefore, it can be concluded that a well-specified outcome-

based contract and a good relationship between organisations are important for a good 

collaboration in construction projects.  

 The analysis of the construction industry indicated that more knowledge sharing results in an 

improved project performance 

In contrast with the analysis of the construction projects of Woonbedrijf, the analysis of the 

construction industry in chapter 4 showed significant effects that more knowledge sharing results in 

an improved project performance. Especially analysis of the group of participants in supply chain 

management projects indicates full support regarding this proposition of the research framework.  

  

Based on the analysis of the construction projects of Woonbedrijf (chapter 3) and the 

construction industry (chapter 4) on supply chain management, collaboration and competition, the 

research question has to be answered. Regarding this question, Woonbedrijf can stimulate 

competition and collaboration in their future supplier relations, but have to make certain tradeoffs 

for their construction projects. Depending on the knowledge intensity and complexity of the 

construction project, the purchasing process and type of collaboration have to be selected. In case of 

a knowledge-intensive and complex construction project, Woonbedrijf should compete and 

collaborate with their future suppliers. In a non-knowledge intensive and easy project construction 

project, Woonbedrijf should only compete with their future suppliers. These tradeoffs are discussed 

in some detail. 

 Woonbedrijf should stimulate both collaboration and competition in knowledge-intensive 

and complex construction projects. 

Regarding knowledge-intensive and complex construction projects, Woonbedrijf should stimulate 

both collaboration and competition within their future supplier relationships. Knowledge-intensive 

and complex projects need a customized solution, which is unusual in the field. An example of such a 

project, is the renovation of houses that are built more than 100 years ago and also differ from one 
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another. In these projects, the project manager and the purchaser should form a team to prepare 

the demand, the tender procedure and the contract for the project. Furthermore, the project should 

not just be tendered based on price, but the tender should be guided by their plan of action, solution 

and price. In knowledge-intensive projects, Woonbedrijf should utilise the knowledge of their 

suppliers, because they are professionals in the construction industry.  

 Woonbedrijf should stimulate only competition in non-knowledge intensive and easy 

construction projects. 

In order to the non-knowledge intensive and easy construction projects, Woonbedrijf should only 

stimulate competition in their future supplier relationships. Non-knowledge intensive and easy 

projects have a standardised solution and are routine tasks for the (sub-)contractor. An example of a 

non-knowledge intensive project is an easy maintenance project, like painting window frames. In 

such projects, it is not necessary to create a team between the project manager and the purchaser. 

However, the project manager has to keep in touch with the purchaser to adjust the demand, the 

tender procedure and the contract of the construction project. Moreover, the non-knowledge 

intensive projects can be tendered on only price, because the projects consist of easy tasks for the 

suppliers. In non-knowledge intensive projects, Woonbedrijf should rely on the market price.  

 Besides these tradeoffs, Woonbedrijf should be aware of the results of the analyses of this 

research with respect to the relationship and contract towards their future collaborations. The 

findings illuminate the importance of a good relationship and a well-specified and outcome-based 

contract concerning knowledge sharing in construction projects. Therefore, Woonbedrijf should 

ensure these in their future projects.  

 Woonbedrijf should both maintain a good relationship needs to ensure a well-specified and 

outcome-based contraction in construction projects to create an optimal knowledge sharing 

environment.  

Based on the analysis of Woonbedrijf and the construction industry, Woonbedrijf has to ensure two 

factors in their future supplier relationship. First, they have to both create and maintain a good 

relationship with their future suppliers, which is based on mutual trust. Both analyses indicate that a 

good relationship results in more knowledge sharing, which is better for the collaboration in 

construction projects. Moreover, both analyses indicate that an outcome-based contract with a high 

level of specification, combined a good and trustful relationship can positively influences the 

knowledge sharing in the project. Therefore, it can be derived from the results that Woonbedrijf 

needs to ensure a good relationship in the first place, and should also ensure that the contract 

supports this relationship to create the most optimal environment for sharing knowledge in 

construction projects.  

 In addition to the answer of the research question, this research contributes to the current 

research practices of supply chain management in the construction industry. First, this research 

provides a new research methodology to analyse and compare collaborations in the construction 

industry. For example, the research framework provides a measurement tool to test various 

collaborations within the construction industry in terms of contractual and relationship factors. 

Second, this research validates a research model for further research on collaborations in the 

construction industry. It also illuminated the importance of the relationship between organisations 

for the collaboration. Moreover, the research also showed that customer satisfaction plays no role in 
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the research model. Therefore, customer satisfaction should be removed as a variable in further 

research. The final contribution of this research is the provision of managerial implications regarding 

housing associations. These implications are discussed in the next paragraph.  

 

5.2 Managerial implications 

This paragraph discusses the managerial implications of this research. Six managerial implications 

are formulated based on the answer of the research question. These implications can be used in 

addition to the current practises of Woonbedrijf. Furthermore, the implications should improve the 

current business processes. The managerial implications are indicated by a number, and are 

thereafter further explained in the text underneath. First, the managerial implications regarding the 

competition and contracting process will be discussed (implication 1 and 2). Second, the implications 

with respect to the collaboration with suppliers will be explained (implication 3, 4, 5, and 6).  

1. Understandable purchasing processes for the entire organisation  

Understandable purchasing processes for all employees of Woonbedrijf provide structure and 

transparency within the organisation. At this moment not all the employees are aware of the 

purchasing process and the capabilities and responsibilities of the purchasers, which results in 

misunderstandings and errors during the purchasing and building process. Since, each construction 

project of Woonbedrijf should be tendered, which can be either through competition or negotiation, 

it is important that the employees are informed about the purchasing process and the capabilities 

and responsibilities of the purchasers. In addition, the role of the purchaser in the building process 

should be clear for the organisation. This implies that the purchaser’s involvement should be timely 

in the building process, in order to make a well-advised decision in whether to compete or to 

negotiate. Furthermore, the purchaser should help the project manager in formulating the demand 

and provide structure to the tender procedure. Moreover, the purchaser should be responsible for 

the contract regarding the construction project and the project manager should be able to 

understand the content of the contract.  

2. Put enough effort in specifying the contract 

As mentioned in chapter 5.1, the interaction between the relationship factors and contractual 

factors is reinforcing the knowledge sharing in the project. Woonbedrijf should be aware of the 

added value of a good contract combined with a good relationship. The organisation should pay 

enough attention to the contract and contract negotiations. Furthermore, the selected supplier 

should be involved during the contract specification, as it can contribute to the relationship between 

the contractor and Woonbedrijf. Moreover, the purchaser should be responsible for the contract, 

but the project manager of the construction project still has to execute the contract. Therefore, an 

understandable, outcome-based, and project-specific contract is required in the construction project 

of Woonbedrijf, in which the supplier relation is managed by the purchaser and project manager of 

the organisation.  

3. Carefully manage the current and future supplier relations 

Woonbedrijf has to carefully manage their current and future relations with their suppliers. Since 

this research has shown that the relationship between organisations is one of the most important 

collaboration factors in a construction project, the suppliers of Woonbedrijf should be treated 
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respectfully. The organisation should make their supplier relationship management system 

transparent and accessible for each employee. However, the Purchasing Department has to 

coordinate this system and manage the relations with the suppliers. By providing an open system, 

the Purchasing Department creates structure for the other departments for these supplier relations. 

4. Early involvement of the (sub-)contractors 

In case of collaboration on a complex, knowledge-intensive project, it is important to use the (sub-

)contractors’ knowledge, as they are professionals in the construction industry. Woonbedrijf should 

be aware of an early involvement of the (sub-)contractors in knowledge-intensive and complex 

projects. An early involvement has advantages, because the (sub-)contractors can share their 

knowledge regarding the project, which can improve the project in terms of time, quality, and costs 

(Eriksson & Westerberg, 2011). Furthermore, early involvement can encourage team spirit within 

the project team, which is advantageous during project execution.  

5. Sharing knowledge in a construction project using a BIM-system 

Another improvement towards knowledge sharing between Woonbedrijf and the (sub-)contractors 

in the construction project, is through the implementation of a Building Information Model (BIM). In 

a BIM-system, all information regarding the construction project is generated, stored, managed, 

exchanged and shared in an interoperable and reusable way (Eadie, Browne, Odeyinka, McKeown, & 

McNiff, 2013).The designs, calculations and contracts are stored at one place, which is accessible for 

all involved organisations. Furthermore, modifications in the design and calculations can be made, 

and each involved organisation is up-to-date immediately. Therefore, such a system will overcome 

misunderstandings about the information regarding the construction project. Moreover, it optimises 

the process of knowledge sharing between organisations (Eadie et al., 2013).  

6. Create a team in knowledge-intensive and complex construction projects 

The final implication regarding Woonbedrijf is to create and direct the project team around 

knowledge-intensive and complex projects. In these projects, sharing knowledge among the involved 

contractors and subcontractors is important for the execution of the project. Therefore, the 

relationship between these involved parties is crucial. Woonbedrijf has a coordinating role in 

creating a team around the project. Furthermore, Woonbedrijf should consider the project team like 

a professional team. The organisation has to set common goals and to create commonly held beliefs 

towards each construction project team, because team spirit improves the relationship between the 

involved organisations.  

 In conclusion, the managerial implications can improve the current business practises of 

Woonbedrijf regarding the collaboration and competition of (future) supplier relationships. 

Furthermore, the managerial implications improve internal business processes, which results in an 

improved collaboration within the organisation. 

  

5.3 Limitations and further research 

This paragraph illuminates the limitations of this research and provides directions for further 

research. Three limitations regarding this research are explained in detail, and the improvements to 

these limitations are discussed subsequently. 
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One of the major limitations of this research was the sample size of the analysis of 

Woonbedrijf construction projects. The sample was too small to provide a statistically reliable 

conclusion regarding some aspects of collaboration and competition in the construction industry. In 

further research, the sample has to be enlarged in order to compare more projects with each other 

within the research framework. This will ensure more reliable and statistically trustworthy results in 

answering the research question(s). Furthermore, the sample of the analysis of Woonbedrijf was 

based on the construction projects of only one housing association, which resulted in a rather one-

sided analysis of housing associations in this research. Therefore, future research should involve 

more construction projects with multiple housing associations, to ensure result reliability, 

trustworthiness, and generalizability.  

Another major limitation in this research was the unstable environment of the construction 

industry and the corresponding lack of mutual trust. For example, one construction company 

refused to participate in the analysis of the construction projects of Woonbedrijf, because of bad 

performances in the selected project. Other construction companies filled out the questionnaire 

more positively than it was in reality, because they were afraid to be rejected by Woonbedrijf for 

future projects. Nevertheless, it was communicated clearly, in both the questionnaires and while 

approach respondents, that the data would be processed anonymously and that therefore the 

results would have no consequences for the relationship with Woonbedrijf. Still, this did not win the 

confidence of all respondents, as they might have been unsure about the position of the researcher 

within the housing association. Further research should therefore first emphasise the impartiality of 

the research. Second, a trustworthy approach should be used for invitees. This way, potential 

respondents should become convinced that they will not lose construction project offers based upon 

the research results. Finally, the researcher could visit the construction companies and let the 

invitees fill out the questionnaire in the researcher’s company to enhance trustworthiness of the 

results.  

The last limitation in this research is a consequence of the responses of the construction 

companies. Since the answers of the construction companies were quite positive regarding the 

questionnaire, it could be that the results are somewhat biased. For example, project 4 and 5 had no 

functional demand, but the respondents indicated that they were very satisfied with the functional 

demand in the construction project. Therefore, the questionnaire items were either not 

understandable, or, in accordance with the previous limitation, the respondents want to evaluate 

items positively out of anxiety. In further research, the questionnaire items should be checked if 

they suggest wishful thinking. Moreover, the research has to convince the constructions companies 

that they have to fill out the questionnaire truthfully, based on their project experiences. In short, 

research has to provide a safe and trustworthy research environment for the construction 

companies.  

In addition to these limitations, and based on the conducted research, additional directions 

for further research are found in the relationship regarding collaboration and knowledge sharing. 

This project’s findings suggest to perform in-depth research in the construction industry to find out 

what really matters in relationships between organisations in the construction industry. This 

research suggests that trust is an important variable, but the other variables, commitment, 

coordination, and leadership, play a major role as well. Therefore, further research can be helpful in 

setting up new relations and collaborations in the construction industry.  
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5.4 Reflection 

This paragraph reflects upon the research process employed in this project. It describes the research 

process in some detail and notices positive and negative process aspects.  

In September 2013, the research process commenced with exploratory talks and reading 

literature about supply chain management in the construction industry, the latter to become 

accustomed with the research topic. Based on these talks and the initial literature exploration, a 

project proposal was written and submitted in October 2013. Woonbedrijf and Eindhoven University 

of Technology agreed upon this proposal, which signalled the start of the research project. 

Subsequently, an in-depth literature study was conducted to unveil the current state of supply chain 

management in the construction industry. The output of this literature study was a literature review, 

which was submitted in December 2013. In January 2014 the preparations for the analyses within 

Woonbedrijf and the construction industry started, and the data was actually collected in February 

2014. Afterwards, the data of the analyses within Woonbedrijf and the construction industry was 

analysed in March and April 2014. At the same time, this report was written and finished by the 

beginning of May 2014.  

Reflecting upon the research process, the process was smooth and structured. Woonbedrijf 

provided excellent office accommodation, sufficient information, and also support to conduct the 

research. Furthermore, they provided opportunities to take a look in their business environment and 

also in the construction industry. This made the research process more attractive and varied. All the 

employees in the organisation were helpful, but still held their own opinions and beliefs regarding 

supply chain management and how the management of Woonbedrijf should deal with it.  

The contractors and partners of Woonbedrijf were more reserved by the research. In fact, 

they only wished to contribute to this project if there would be sufficient benefits for them and it 

bared no consequences for future projects with Woonbedrijf. Therefore, the partners of 

Woonbedrijf were a difficult group to approach during the research process, because they were 

harder to involve in the research process.  

In conclusion, this research has provided me numerous insights in both the construction and 

the housing association industry. It showed me the diverse and unstable elements of both industries. 

Furthermore, I learned that these industries are mostly driven on internal initiatives and rarely 

exchange knowledge with each other. Therefore, it seems to me that innovations in both the 

construction and housing industry remain with their respective industries.  
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Appendices 

Appendix A: Organogram Woonbedrijf 

FIGURE 13: ORGANOGRAM WOONBEDRIJF (IN DUTCH) 
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Appendix B: Search strategy literature review 

Keywords 

alliances  construction industry lean production supplier 

BIM construction management learning supply chain collaboration 

building management construction supply chain network supply chain integration 

building team contract partnership supply chain management 

business process contract management partnering team 

collaboration housing associations procurement team collaboration 

collaboration contracts innovation purchasing team integration 

collaboration methods integration relationship tender procedure 

co-makership lean management strategic alliances trust 

construction  success factors  

 

Scientific search engines 

 ScienceDirect 

o European Journal of Purchasing & Supply Management (till 2002) 

o Journal of purchasing and supply management (from 2003) 

o International Journal of Project Management 

o Automation in Construction 

 Emerald 

o Supply Chain Management: An International Journal 

 Google Scholar 

 

Other online search engines 

 University of Technology Eindhoven library catalogue 

 Google 

 Lexis Nexis 

 

Lecture materials 

 Lecture notes of the course Building Process Management (7R300) given at University of 

Technology Eindhoven  

 Lecture notes of the course Basic European Building Process Management (7R610) given at 

University of Technology Eindhoven  

 

Resources from companies or people 

 Academic readings from Arjan van Weele 

 Books, leaflets and magazines from Stichting Woonbedrijf SWS.Hhvl 

 Books and leaflets from BouwHulpgroep 
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Appendix C: Summary per construction project 

Project 1  

TYPE OF PROJECT Renovation 
BUILDING ORGANISATION MODEL Traditional collaboration 
CONSTRUCTOR Constructor B 
PROJECT SIZE 208 houses 
PROJECT PERIOD 942 days 
CONTRACT 1 SIZE 8 pages excluding appendices 
CONTRACT 2 SIZE 7 pages excluding appendices 
PHASE OF INVOLVEMENT OF CONTRACTOR Execution 
PHASE OF INVOLVEMENT OF SUBCONTRACTORS Execution 
PARTICIPANTS IN QUESTIONNAIRE 2 

Project 1 is executed by constructor B, which is selected by selective competition. The project 

consists of an outside- and inside-oriented renovation of 208 houses, for which the inhabitants have 

to move to another house for a specified period of time. During the renovation, the facade of the 

house is completely renovated, which contains of placing new window frames, extra isolation and 

repainting the facade. Furthermore, the kitchen, bathroom, toilet and stairs within the house are 

renovated as well. During the execution of project 1, constructor B was bankrupted. Therefore, the 

project was shut down for some time. Due to a restart of constructor B, the project can be finished 

with the same organisations.  

 

Project 2  

TYPE OF PROJECT Renovation 
BUILDING ORGANISATION MODEL Traditional collaboration 
CONSTRUCTOR Constructor C 
PROJECT SIZE 245 houses 
PROJECT PERIOD 447 days  
CONTRACT SIZE 13 pages excluding appendices 
PHASE OF INVOLVEMENT OF CONTRACTOR Specification 
PHASE OF INVOLVEMENT OF SUBCONTRACTORS Specification 
PARTICIPANTS IN QUESTIONNAIRE 3 

Project 2 is executed by constructor C and is obtained by a selective competition. In total 245 houses 

should be renovated in the project, which are all more than 100 years old. Therefore, all the houses 

in the project are different, because of changes made by the inhabitants. This makes the project 

technically complicated. During the renovation, the outside and inside of the houses is renovated. 

On the outside, the façade is refreshed and extra isolated, new window frames are placed, the roof 

is completely renewed and the gutters and drains are renewed. Furthermore, in the inside-

renovation the kitchens, bathrooms, toilets and sewerage are renewed, the inside-walls are 

repaired, mechanical ventilation is installed and the electricity is checked in the house. During the 

renovation, the inhabitants have to move to another house, because of the large impact of this 

complicated renovation.  

Project 3 

This project is removed, because there was too little response on the questionnaire. Therefore, the 

project details are not added.  
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Project 4 

TYPE OF PROJECT Renovation 
BUILDING ORGANISATION MODEL Building team 
CONSTRUCTOR Constructor D 
PROJECT SIZE 81 apartments  
PROJECT PERIOD 244 days 
CONTRACT SIZE 7 pages excluding appendices 
PHASE OF INVOLVEMENT OF CONTRACTOR Specification 
PHASE OF INVOLVEMENT OF SUBCONTRACTORS Execution 
PARTICIPANTS IN QUESTIONNAIRE 3 

Project 4 consisted of an outside-oriented renovation of 81 apartments. This renovation was 

technically not challenging for the constructor. However, the constructor was faced with building 

team collaboration for the first time, which was challenging for him. The first weeks of the 

collaboration were dramatically, because of the wrong team members (Director, Samenwerking met 

Woonbedrijf, 2014). During the project several tasks were conducted like, replacements of the 

wooden window frames for aluminium window frames, the façade was painted, the entrance was 

renewed and the inside walls of the stairway got an update.  

The tasks within project 4 were tendered to constructor D after a tendering procedure. 

However, after the tendering, there was a long period of waiting, because of difference between the 

budget of Woonbedrijf and the estimated costs by the constructor. Due to a discussion between 

Woonbedrijf and the constructor, cost savings were realised within the project.  

 

Project 5  

TYPE OF PROJECT Renovation 
BUILDING ORGANISATION MODEL Building team 
CONSTRUCTOR Constructor D 
PROJECT SIZE 269 houses 
PROJECT PERIOD 517 days 
CONTRACT SIZE 15 pages excluding appendices 
PHASE OF INVOLVEMENT OF CONTRACTOR Design 
PHASE OF INVOLVEMENT OF SUBCONTRACTORS Design 
PARTICIPANTS IN QUESTIONNAIRE 3 

Project 5 is an outside-oriented renovation of 269 houses. Based on a reciprocity agreement 

between Woonbedrijf and constructor D, the project was given to this constructor. The tasks within 

the project are a clustering of several planned maintenance activities, like an upgrade of the roofs, 

the window frames and facades. Furthermore, the façades are painted during the renovation. At the 

start of the project, an architect and Woonbedrijf already made the design and materialisation of 

the houses, the constructor had to make a test house to find out of the plan was complete. Based on 

this test house, new cases and solutions came up, which were used in the final design.  

 

Project 6 

This project is removed, because there was too little response on the questionnaire. Therefore, the 

project details are not added.  
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Project 7  

TYPE OF PROJECT Renovation 
BUILDING ORGANISATION MODEL Supply chain management 
CONSTRUCTOR Constructor A 
PROJECT SIZE 262 apartments 
PROJECT PERIOD 233 days 
CONTRACT SIZE 8 pages excluding appendices 
PHASE OF INVOLVEMENT OF CONTRACTOR Execution 
PHASE OF INVOLVEMENT OF SUBCONTRACTORS Execution 
PARTICIPANTS IN QUESTIONNAIRE 4 

Due to the clustering of several scheduled maintenance projects at Woonbedrijf, project 71 is 

originated. The project 7 consisted of an outside-oriented renovation of a housing complex with 262 

apartments divided by three main entrances. During the renovation several tasks were executed, for 

example, the entrances were upgraded with attention to safety, recognisability, functionality, and 

design. Furthermore, the corridors, balconies, and stairways were refreshed. Moreover, wall 

isolation was applied and the wooden window frames were repaired. The project 7 was technically 

not difficult to execute. However, the contractor had to keep in mind the large amount of repeating 

work, because of the size of the complex.  

 

Project 8  

TYPE OF PROJECT Renovation 
BUILDING ORGANISATION MODEL Supply chain management 
CONSTRUCTOR Constructor A 
PROJECT SIZE 171 houses 
PROJECT PERIOD 222 days 
CONTRACT SIZE 7 pages excluding appendices 
PHASE OF INVOLVEMENT OF CONTRACTOR Definition 
PHASE OF INVOLVEMENT OF SUBCONTRACTORS Design 
PARTICIPANTS IN QUESTIONNAIRE 3 

Project 8 consisted of an outside-oriented renovation of 171 houses. During the renovation, the 

houses got an outside painting of the walls, the façade got an upgrade, and if necessary, 

maintenance on the façade was provided. Furthermore, inhabitants had an option to do a 

replacement of the kitchen inside their houses. In terms of technical and social problems, the project 

was not complicated and was a clustering of standardized work.  

 

Project 9  

TYPE OF PROJECT Renovation 
BUILDING ORGANISATION MODEL Supply chain management 
CONSTRUCTOR Constructor A 
PROJECT SIZE 385 houses 
PROJECT PERIOD  660 days 
CONTRACT SIZE OUTSIDE 10 pages excluding appendices 
CONTRACT SIZE INSIDE 10 pages excluding appendices 
PHASE OF INVOLVEMENT OF CONTRACTOR Definition 
PHASE OF INVOLVEMENT OF SUBCONTRACTORS Design 
PARTICIPANTS IN QUESTIONNAIRE 3 

At this moment project 3 is still in progress. The renovation of this project contains of an outside- 

and inside-oriented renovation of 385 houses. During the outside-oriented renovation, the façade of 

the houses get an upgrade. The window frames are painted, the walls are getting extra isolation, and 



70 
 

the dormers are maintained. The inside-oriented renovation is planned upon request of the 

inhabitants of the houses. Within this renovation, the inhabitants get a new bathroom and kitchen, 

while they are staying in their houses. The technical exercise of this renovation is not very difficult, 

but the social exercise is complicated. Woonbedrijf has little contact with the inhabitants of the 

houses, which makes it difficult to reach them. Therefore, Woonbedrijf set up a communication plan 

to reach their customers and find out how they think about the renovation. 
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Appendix D: Results from questionnaire of the analysis of Woonbedrijf per 

construction project 

 

 

Project 1 Project 2 Project 1 Project 2

Internal External

PRE-CONTRACTUAL FACTORS Functional demand 3,75 4,50 6,50 5,50 4,25 6,00

Level of competition procedure 6,50 5,00 6,25 5,50 6,25

Level of competition effort 4,00 4,83 7,00 4,56 7,00

CONTRACTUAL FACTORS Outcome based contract 3,80 4,60 5,40 6,00 4,33 5,70

Level of specification 3,00 5,00 4,00 5,33 4,33 4,67

Contract length 7,5 13 7,5 13 10 10

Project period 942 447 942 447 695 695

RELATIONSHIP FACTORS Leadership 5,67 4,00 5,33 6,83 4,56 6,08

Commitment 5,63 5,44 6,50 6,88 5,50 6,69

Coordination team 6,50 5,42 7,00 6,83 5,78 6,92

Coordination ICT 2,50 4,50 6,00 5,50 3,83 5,75

Trust 6,13 5,88 7,00 7,00 5,96 7,00

KNOWLEDGE SHARING Exploitative knowledge sharing 3,00 4,60 4,40 6,80 4,07 5,60

Explorative knowledge sharing 3,00 4,20 5,40 6,80 3,80 6,10

RISK ATTITUDE Risk appearance 4,22 4,44 4,00 4,11 4,37 4,06

Responsibility for risk 5,00 4,33 4,00 5,56 4,56 4,78

PERFORMANCE Time 7,00 7,00 4,00 6,00 7,00 5,00

Costs 1,00 4,00 4,00 3,50 2,50 3,75

Quality 4,25 10,00 4,25 10,00 7,13 7,13

CUSTOMERS SATISFACTION Customer satisfaction 8,2 7,6 8,2 7,6 7,9 7,9

TRADITIONAL COLLABORATION

Internal External

Project 4 Project 5 Project 4 Project 5

Internal External

PRE-CONTRACTUAL FACTORS Functional demand 4,75 4,63 3,50 6,00 4,69 4,75

Level of competition procedure 5,50 6,50 5,50 6,50

Level of competition effort 5,33 4,67 5,33 4,67

CONTRACTUAL FACTORS Outcome based contract 4,50 4,60 5,60 5,40 4,55 5,50

Level of specification 5,17 5,50 4,00 5,67 5,33 4,83

Contract length 7 15 7 15 11 11

Project period 244 517 244 517 381 381

RELATIONSHIP FACTORS Leadership 3,92 4,00 6,50 6,50 3,96 6,50

Commitment 6,13 6,38 6,75 6,63 6,25 6,69

Coordination team 6,33 7,00 6,67 7,00 6,67 6,83

Coordination ICT 4,50 2,50 7,00 5,00 3,50 6,00

Trust 6,19 6,31 6,75 6,25 6,25 6,50

KNOWLEDGE SHARING Exploitative knowledge sharing 4,00 4,60 4,80 4,60 4,30 4,70

Explorative knowledge sharing 4,00 4,00 5,20 4,40 4,00 4,80

RISK ATTITUDE Risk appearance 3,72 2,61 2,89 4,00 3,17 3,44

Responsibility for risk 3,89 4,89 4,56 5,67 4,39 5,11

PERFORMANCE Time 4,25 7,00 7,00 7,00 5,63 7,00

Costs 3,75 4,25 6,00 4,00 6,00

Quality 5,75 4,60 5,75 4,60 5,18 5,18

CUSTOMERS SATISFACTION Customer satisfaction 8,4 8,1 8,4 8,1 8,3 8,3

BUILDING TEAM COLLABORATION

Internal External
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Project 7 Project 8 Project 9 Project 7 Project 8 Project 9

Internal External

PRE-CONTRACTUAL FACTORS Functional demand 2,63 3,63 4,00 3,75 6,50 4,63 3,30 4,65

Level of competition procedure - - - - - - - -

Level of competition effort - - - - - - - -

CONTRACTUAL FACTORS Outcome based contract 2,80 4,50 4,00 3,90 5,40 4,70 3,72 4,52

Level of specification 4,50 2,83 4,00 5,50 6,00 2,83 3,73 4,53

Contract length 8 7 10 8 7 10 8 8

Project period 233 222 660 233 222 660 372 372

RELATIONSHIP FACTORS Leadership 5,75 5,00 6,00 6,33 6,83 6,58 5,50 6,53

Commitment 5,81 5,38 6,25 6,25 7,00 6,81 5,73 6,63

Coordination team 6,25 5,83 7,00 6,67 7,00 6,50 6,23 6,67

Coordination ICT 2,25 3,50 5,00 5,25 5,50 2,50 3,30 4,20

Trust 5,88 5,94 7,00 7,00 7,00 7,00 6,13 7,00

KNOWLEDGE SHARING Exploitative knowledge sharing 5,70 5,20 5,60 6,40 6,80 3,80 5,48 5,44

Explorative knowledge sharing 4,70 4,80 5,60 5,20 5,40 3,90 4,92 4,72

RISK ATTITUDE Risk appearance 3,39 1,94 1,33 2,17 2,00 3,17 2,40 2,53

Responsibility for risk 4,11 4,17 3,22 5,33 5,67 4,94 3,96 5,24

PERFORMANCE Time 5,25 6,00 7,00 6,25 6,50 6,00 5,90 6,20

Costs 3,50 4,00 6,50 5,25 5,50 5,75 4,30 5,50

Quality - 2,30 6,25 - 2,30 6,25 4,28 4,28

CUSTOMER SATISFACTION Customer satisfaction 8,1 7,2 6,9 8,1 7,2 6,9 7,4 7,4

SUPPLY CHAIN MANAGEMENT

Internal External
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Appendix E: Results from Spearman’s rank correlation analysis of the analysis of 

Woonbedrijf 

 

 

Outcome-based 

contract

Level of 

specification

Correlation Coefficient ,900* ,462

Sig. (2-tailed) ,037 ,434

N 5 5

Correlation Coefficient -,200 -,400

Sig. (2-tailed) ,800 ,600

N 4 4

Correlation Coefficient 1,000** ,800

Sig. (2-tailed) ,200

N 4 4

Correlation Coefficient -,147 ,339

Sig. (2-tailed) ,781 ,511

N 6 6

Correlation Coefficient ,500 0,000

Sig. (2-tailed) ,667 1,000

N 3 3

Correlation Coefficient -,500 0,000

Sig. (2-tailed) ,667 1,000

N 3 3

Correlation Coefficient ,796** ,269

Sig. (2-tailed) ,006 ,452

N 10 10

Correlation Coefficient ,673** ,304

Sig. (2-tailed) ,001 ,180

N 21 21

Correlation Coefficient ,180 -,206

Sig. (2-tailed) ,699 ,658

N 7 7

Correlation Coefficient ,775* ,617

Sig. (2-tailed) ,041 ,140

N 7 7

WHOLE SAMPLE

PROPOSITION 1

Functional demand

Level of competition procedure

Level of competition effort

BUILDING TEAM 

COLLABORATION

Functional demand

Level of competition procedure

Level of competition effort

TRADITIONAL COLLABORATION

Functional demand

Level of competition procedure

Level of competition effort

SUPPLY CHAIN MANAGEMENT Functional demand

Leadership Commitment
Coordination 

team

Coordination 

ICT
Trust

Correlation Coefficient ,154 ,800 ,900* ,821 ,667

Sig. (2-tailed) ,805 ,104 ,037 ,089 ,219

N 5 5 5 5 5

Correlation Coefficient ,738 ,400 ,400 -,400 ,800

Sig. (2-tailed) ,262 ,600 ,600 ,600 ,200

N 4 4 4 4 4

Correlation Coefficient ,316 ,800 ,800 ,800 ,400

Sig. (2-tailed) ,684 ,200 ,200 ,200 ,600

N 4 4 4 4 4

Correlation Coefficient ,059 -,015 ,069 -,044 -,232

Sig. (2-tailed) ,912 ,978 ,897 ,934 ,658

N 6 6 6 6 6

Correlation Coefficient ,500 1,000** -,500 ,866 ,500

Sig. (2-tailed) ,667 ,667 ,333 ,667

N 3 3 3 3 3

Correlation Coefficient -,500 -1,000** ,500 -,866 -,500

Sig. (2-tailed) ,667 ,667 ,333 ,667

N 3 3 3 3 3

Correlation Coefficient ,309 ,142 -,031 ,211 ,459

Sig. (2-tailed) ,385 ,696 ,933 ,558 ,182

N 10 10 10 10 10

Correlation Coefficient ,190 ,255 ,152 ,317 ,438*

Sig. (2-tailed) ,409 ,265 ,512 ,162 ,047

N 21 21 21 21 21

Correlation Coefficient ,645 ,427 ,191 ,082 ,600

Sig. (2-tailed) ,117 ,339 ,682 ,862 ,154

N 7 7 7 7 7

Correlation Coefficient ,173 ,636 ,718 ,555 ,445

Sig. (2-tailed) ,711 ,124 ,069 ,196 ,317

N 7 7 7 7 7

WHOLE SAMPLE Level of competition procedure

BUILDING TEAM COLLABORATION

Functional demand

Level of competition procedure

Level of competition effort

Functional demand

Level of competition effort

SUPPLY CHAIN MANAGEMENT Functional demand

PROPOSITION 2

TRADITIONAL COLLABORATION

Functional demand

Level of competition procedure

Level of competition effort
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Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient ,900* 1,000**

Sig. (2-tailed) 0,037 .

N 5 5

Correlation Coefficient 0,872 0,616

Sig. (2-tailed) 0,054 0,269

N 5 5

Correlation Coefficient ,882* ,882*

Sig. (2-tailed) 0,02 0,02

N 6 6

Correlation Coefficient -0,739 -0,739

Sig. (2-tailed) 0,093 0,093

N 6 6

Correlation Coefficient 0,406 0,624

Sig. (2-tailed) 0,245 0,054

N 10 10

Correlation Coefficient 0,525 0,009

Sig. (2-tailed) 0,119 0,98

N 10 10

Correlation Coefficient 0,373 ,585**

Sig. (2-tailed) 0,096 0,005

N 21 21

Correlation Coefficient 0,245 -0,023

Sig. (2-tailed) 0,285 0,921

N 21 21

Outcome-based contract

Level of specification

PROPOSITION 3

WHOLE SAMPLE

TRADITIONAL COLLABORATION

Outcome-based contract

Level of specification

SUPPLY CHAIN MANAGEMENT

Outcome-based contract

Level of specification

BUILDING TEAM COLLABORATION

Outcome-based contract

Level of specification

Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient 0,205 0,359

Sig. (2-tailed) 0,741 0,553

N 5 5

Correlation Coefficient 0,8 ,900*

Sig. (2-tailed) 0,104 0,037

N 5 5

Correlation Coefficient 0,6 0,8

Sig. (2-tailed) 0,285 0,104

N 5 5

Correlation Coefficient 0,667 0,667

Sig. (2-tailed) 0,219 0,219

N 5 5

Correlation Coefficient 0,41 0,667

Sig. (2-tailed) 0,493 0,219

N 5 5

Correlation Coefficient 0,794 0,794

Sig. (2-tailed) 0,059 0,059

N 6 6

Correlation Coefficient 0,691 0,691

Sig. (2-tailed) 0,128 0,128

N 6 6

Correlation Coefficient -0,017 -0,017

Sig. (2-tailed) 0,974 0,974

N 6 6

Correlation Coefficient 0,412 0,412

Sig. (2-tailed) 0,417 0,417

N 6 6

Correlation Coefficient ,899* ,899*

Sig. (2-tailed) 0,015 0,015

N 6 6

PROPOSITION 4

TRADITIONAL COLLABORATION

Leadership

Commitment

Coordination team

Coordination ICT

Trust

BUILDING TEAM COLLABORATION

Leadership

Commitment

Coordination team

Coordination ICT

Trust
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Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient ,660* ,786**

Sig. (2-tailed) 0,038 0,007

N 10 10

Correlation Coefficient 0,337 0,441

Sig. (2-tailed) 0,34 0,202

N 10 10

Correlation Coefficient 0,253 0,314

Sig. (2-tailed) 0,48 0,377

N 10 10

Correlation Coefficient ,874** ,832**

Sig. (2-tailed) 0,001 0,003

N 10 10

Correlation Coefficient 0,192 0,315

Sig. (2-tailed) 0,594 0,375

N 10 10

Correlation Coefficient ,709** ,730**

Sig. (2-tailed) 0 0

N 21 21

Correlation Coefficient 0,394 ,532*

Sig. (2-tailed) 0,077 0,013

N 21 21

Correlation Coefficient 0,201 0,323

Sig. (2-tailed) 0,381 0,154

N 21 21

Correlation Coefficient ,553** ,670**

Sig. (2-tailed) 0,009 0,001

N 21 21

Correlation Coefficient ,486* ,626**

Sig. (2-tailed) 0,026 0,002

N 21 21

Coordination_ICT

Trust

WHOLE SAMPLE

Leadership

Commitment

Coordination_team

SUPPLY CHAIN MANAGEMENT

Leadership

Commitment

Coordination team

Coordination ICT

Trust

PROPOSITION 4

Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient ,500 ,700

Sig. (2-tailed) ,391 ,188

N 5 5

Correlation Coefficient ,800 ,900*

Sig. (2-tailed) ,104 ,037

N 5 5

Correlation Coefficient ,800 ,900*

Sig. (2-tailed) ,104 ,037

N 5 5

Correlation Coefficient ,900* 1,000**

Sig. (2-tailed) ,037

N 5 5

Correlation Coefficient ,800 ,900*

Sig. (2-tailed) ,104 ,037

N 5 5

Correlation Coefficient ,900* ,800

Sig. (2-tailed) ,037 ,104

N 5 5

Correlation Coefficient 1,000** ,900*

Sig. (2-tailed) ,037

N 5 5

Correlation Coefficient ,800 ,600

Sig. (2-tailed) ,104 ,285

N 5 5

Correlation Coefficient ,900* ,700

Sig. (2-tailed) ,037 ,188

N 5 5

Correlation Coefficient 1,000** ,900*

Sig. (2-tailed) ,037

N 5 5

Level of specification * Trust

PROPOSITION 5

Outcome-based contract * 

Coordination ICT

Outcome-based contract * Trust

Level of specification * 

Leadership

Level of specification * 

Commitment

Level of specification * 

Coordination team

Level of specification * 

Coordination ICT

TRADITIONAL COLLABORATION

Outcome-based contract * 

leadership

Outcome-based contract * 

Commitment

Outcome-based contract * 

Coordination team
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Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient ,812* ,812*

Sig. (2-tailed) ,050 ,050

N 6 6

Correlation Coefficient ,812* ,812*

Sig. (2-tailed) ,050 ,050

N 6 6

Correlation Coefficient ,794 ,794

Sig. (2-tailed) ,059 ,059

N 6 6

Correlation Coefficient ,812* ,812*

Sig. (2-tailed) ,050 ,050

N 6 6

Correlation Coefficient ,928** ,928**

Sig. (2-tailed) ,008 ,008

N 6 6

Correlation Coefficient ,087 ,087

Sig. (2-tailed) ,870 ,870

N 6 6

Correlation Coefficient -,551 -,551

Sig. (2-tailed) ,257 ,257

N 6 6

Correlation Coefficient -,662 -,662

Sig. (2-tailed) ,152 ,152

N 6 6

Correlation Coefficient ,116 ,116

Sig. (2-tailed) ,827 ,827

N 6 6

Correlation Coefficient -,493 -,493

Sig. (2-tailed) ,321 ,321

N 6 6

Correlation Coefficient ,492 ,695*

Sig. (2-tailed) ,148 ,026

N 10 10

Correlation Coefficient ,305 ,553

Sig. (2-tailed) ,392 ,097

N 10 10

Correlation Coefficient ,500 ,748*

Sig. (2-tailed) ,141 ,013

N 10 10

Correlation Coefficient ,823** ,900**

Sig. (2-tailed) ,003 ,000

N 10 10

Correlation Coefficient ,427 ,626

Sig. (2-tailed) ,219 ,053

N 10 10

Correlation Coefficient ,807** ,338

Sig. (2-tailed) ,005 ,339

N 10 10

Correlation Coefficient ,544 ,088

Sig. (2-tailed) ,104 ,808

N 10 10

Correlation Coefficient ,459 -,021

Sig. (2-tailed) ,182 ,953

N 10 10

Correlation Coefficient ,835** ,503

Sig. (2-tailed) ,003 ,138

N 10 10

Correlation Coefficient ,544 ,137

Sig. (2-tailed) ,104 ,705

N 10 10

PROPOSITION 5

Level of specification * 

Coordination team

Level of specification * 

Coordination ICT

Level of specification * Trust

BUILDING TEAM COLLABORATION

Outcome-based contract * 

leadership

Outcome-based contract * 

Commitment

Outcome-based contract * 

Coordination team

Outcome-based contract * 

Coordination ICT

Outcome-based contract * Trust

Level of specification * 

Leadership

Level of specification * 

Commitment

Level of specification * 

Leadership

Level of specification * 

Commitment

Level of specification * 

Coordination team

Level of specification * 

Coordination ICT

Level of specification * Trust

SUPPLY CHAIN MANAGEMENT

Outcome-based contract * 

leadership

Outcome-based contract * 

Commitment

Outcome-based contract * 

Coordination team

Outcome-based contract * 

Coordination ICT

Outcome-based contract * Trust
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Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient ,609** ,766**

Sig. (2-tailed) ,003 ,000

N 21 21

Correlation Coefficient ,375 ,583**

Sig. (2-tailed) ,094 ,006

N 21 21

Correlation Coefficient ,374 ,597**

Sig. (2-tailed) ,095 ,004

N 21 21

Correlation Coefficient ,558** ,726**

Sig. (2-tailed) ,009 ,000

N 21 21

Correlation Coefficient ,437* ,660**

Sig. (2-tailed) ,047 ,001

N 21 21

Correlation Coefficient ,638** ,442*

Sig. (2-tailed) ,002 ,045

N 21 21

Correlation Coefficient ,294 ,094

Sig. (2-tailed) ,196 ,685

N 21 21

Correlation Coefficient ,252 ,043

Sig. (2-tailed) ,270 ,853

N 21 21

Correlation Coefficient ,541* ,488*

Sig. (2-tailed) ,011 ,025

N 21 21

Correlation Coefficient ,347 ,191

Sig. (2-tailed) ,123 ,407

N 21 21

WHOLE SAMPLE

PROPOSITION 5

Level of specification * 

Coordination team

Level of specification * 

Coordination ICT

Level of specification * Trust

Outcome-based contract * 

leadership

Outcome-based contract * 

Commitment

Outcome-based contract * 

Coordination team

Outcome-based contract * 

Coordination ICT

Outcome-based contract * Trust

Level of specification * 

Leadership

Level of specification * 

Commitment

Performance planning Performance budget

Correlation Coefficient -0,738 0,316

Sig. (2-tailed) 0,262 0,684

N 4 4

Correlation Coefficient -0,738 0,316

Sig. (2-tailed) 0,262 0,684

N 4 4

Correlation Coefficient 0,412 -0,237

Sig. (2-tailed) 0,417 0,701

N 6 5

Correlation Coefficient 0,412 -0,237

Sig. (2-tailed) 0,417 0,701

N 6 5

Correlation Coefficient 0,609 -0,374

Sig. (2-tailed) 0,062 0,287

N 10 10

Correlation Coefficient ,752* 0,069

Sig. (2-tailed) 0,012 0,85

N 10 10

Correlation Coefficient 0,123 0,044

Sig. (2-tailed) 0,605 0,858

N 20 19

Correlation Coefficient 0,115 0,076

Sig. (2-tailed) 0,631 0,758

N 20 19

WHOLE SAMPLE

PROPOSITION 6

Exploitative knowledge sharing

Explorative knowledge sharing

TRADITIONAL COLLABORATION

Exploitative knowledge sharing

Explorative knowledge sharing

BUILDING TEAM COLLABORATION

Exploitative knowledge sharing

Explorative knowledge sharing

SUPPLY CHAIN MANAGEMENT

Exploitative knowledge sharing

Explorative knowledge sharing
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Performance planning Performance budget

Correlation Coefficient -0,211 0,316

Sig. (2-tailed) 0,789 0,684

N 4 4

Correlation Coefficient -0,738 0,316

Sig. (2-tailed) 0,262 0,684

N 4 4

Correlation Coefficient -0,738 -0,211

Sig. (2-tailed) 0,262 0,789

N 4 4

Correlation Coefficient -0,738 -0,211

Sig. (2-tailed) 0,262 0,789

N 4 4

Correlation Coefficient -0,27 0,103

Sig. (2-tailed) 0,604 0,87

N 6 5

Correlation Coefficient -0,507 -0,154

Sig. (2-tailed) 0,305 0,805

N 6 5

Correlation Coefficient 0,304 -0,564

Sig. (2-tailed) 0,558 0,322

N 6 5

Correlation Coefficient 0,068 -0,564

Sig. (2-tailed) 0,899 0,322

N 6 5

Correlation Coefficient -0,237 -0,506

Sig. (2-tailed) 0,51 0,135

N 10 10

Correlation Coefficient -0,295 -0,394

Sig. (2-tailed) 0,408 0,26

N 10 10

Correlation Coefficient 0,154 0,129

Sig. (2-tailed) 0,671 0,723

N 10 10

Correlation Coefficient 0,314 0,263

Sig. (2-tailed) 0,377 0,464

N 10 10

Correlation Coefficient -0,181 -0,369

Sig. (2-tailed) 0,444 0,12

N 20 19

Correlation Coefficient -0,226 -,508*

Sig. (2-tailed) 0,338 0,027

N 20 19

Correlation Coefficient 0,034 0,122

Sig. (2-tailed) 0,886 0,62

N 20 19

Correlation Coefficient -0,035 0,115

Sig. (2-tailed) 0,883 0,638

N 20 19

PROPOSITION 7

WHOLE SAMPLE

Exploitative * risk 

appearance

Explorative * risk 

appearance

Exploitative *  

ownership of risk 

Explorative * 

ownership of risk

TRADITIONAL COLLABORATION

Exploitative * risk 

appearance

Explorative * risk 

appearance

Exploitative *  

ownership of risk 

Explorative * 

ownership of risk

BUILDING TEAM COLLABORATION

Exploitative * risk 

appearance

Explorative * risk 

appearance

Exploitative *  

ownership of risk 

Explorative * 

ownership of risk

SUPPLY CHAIN MANAGEMENT

Exploitative * risk 

appearance

Explorative * risk 

appearance

Exploitative *  

ownership of risk 

Explorative * 

ownership of risk
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Customer satisfaction

Correlation Coefficient -0,286

Sig. (2-tailed) 0,423

N 10

Correlation Coefficient -0,543

Sig. (2-tailed) 0,105

N 10

Correlation Coefficient 0,693

Sig. (2-tailed) 0,127

N 6

Correlation Coefficient -0,148

Sig. (2-tailed) 0,812

N 5

Correlation Coefficient -0,236

Sig. (2-tailed) 0,764

N 4

Correlation Coefficient -0,236

Sig. (2-tailed) 0,764

N 4

Correlation Coefficient 0,133

Sig. (2-tailed) 0,576

N 20

Correlation Coefficient -0,448

Sig. (2-tailed) 0,055

N 19

PROPOSITION 8

WHOLE SAMPLE

Performance planning

Performance budget

SUPPLY CHAIN MANAGEMENT

Performance planning

Performance budget

BUILDING TEAM COLLABORATION

Performance planning

Performance budget

TRADITIONAL COLLABORATION

Performance planning

Performance budget
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Appendix F: Results from questionnaire of analysis of construction industry 

  

NON-PARTICIPANTS PARTICIPANTS TOTAL

PRE-CONTRACTUAL FACTORS Functional demand 5,00 6,00 5,68

Level of competition 4,89 4,44 4,58

CONTRACTUAL FACTORS Outcome-based contract 5,66 6,42 6,17

Level of specification 5,18 5,76 5,57

RELATIONSHIP FACTORS Leadership 5,21 6,01 5,75

Commitment 6,09 6,61 6,44

Coordination 5,98 6,44 6,29

Trust 6,04 6,66 6,46

KNOWLEDGE SHARING Exploitative knowledge sharing 5,94 6,24 6,14

Explorative knowledge sharing 5,42 6,10 5,88

PERFORMANCE Performance 5,18 5,80 5,60
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Appendix G: Results from Spearman’s rank correlation analysis of the construction 

industry 

 
 

 
  

Outcome-based contract Level of specification

Correlation Coefficient -0,065 ,549*

Sig. (2-tailed) 0,797 0,018

N 18 18

Correlation Coefficient 0,021 -0,007

Sig. (2-tailed) 0,935 0,978

N 18 18

Correlation Coefficient ,362* ,590**

Sig. (2-tailed) 0,026 0

N 38 38

Correlation Coefficient -0,063 -0,125

Sig. (2-tailed) 0,702 0,448

N 39 39

Correlation Coefficient ,328* ,589**

Sig. (2-tailed) 0,014 0

N 56 56

Correlation Coefficient -0,073 -0,132

Sig. (2-tailed) 0,592 0,327

N 57 57

PROPOSITION 1

WHOLE SAMPLE

Functional demand

Level of competition

NON-PARTICIPANTS

Functional demand

Level of competition

PARTICIPANTS

Functional demand

Level of competition

Leadership Commitment Coordination Trust

Correlation Coefficient 0,253 0,078 0,145 0,111

Sig. (2-tailed) 0,311 0,759 0,567 0,661

N 18 18 18 18

Correlation Coefficient ,469* 0,417 0,395 0,291

Sig. (2-tailed) 0,05 0,086 0,104 0,241

N 18 18 18 18

Correlation Coefficient ,375* ,509** ,533** ,523**

Sig. (2-tailed) 0,022 0,001 0,001 0,001

N 37 38 38 38

Correlation Coefficient -0,118 0,066 0,101 -0,07

Sig. (2-tailed) 0,482 0,688 0,539 0,68

N 38 39 39 39

Correlation Coefficient ,426** ,525** ,518** ,548**

Sig. (2-tailed) 0,001 0 0 0

N 55 56 56 56

Correlation Coefficient 0,012 0,109 0,121 -0

Sig. (2-tailed) 0,928 0,419 0,369 0,975

N 56 57 57 57

WHOLE SAMPLE

Functional demand

Level of competition

PROPOSITION 2

NON-PARTICIPANTS

Functional demand

Level of competition

PARTICIPANTS

Functional demand

Level of competition
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Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient -0,446 -,501*

Sig. (2-tailed) 0,056 0,029

N 19 19

Correlation Coefficient 0,215 0,193

Sig. (2-tailed) 0,377 0,429

N 19 19

Correlation Coefficient ,447** 0,303

Sig. (2-tailed) 0,005 0,064

N 38 38

Correlation Coefficient ,377* ,338*

Sig. (2-tailed) 0,02 0,038

N 38 38

Correlation Coefficient 0,208 0,143

Sig. (2-tailed) 0,12 0,289

N 57 57

Correlation Coefficient ,340** ,333*

Sig. (2-tailed) 0,01 0,011

N 57 57

WHOLE SAMPLE

Outcome-based contract

Level of specification

PROPOSITION 3

NON-PARTICIPANTS

Outcome-based contract

Level of specification

PARTICIPANTS

Outcome-based contract

Level of specification

Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient ,763** ,758**

Sig. (2-tailed) 0 0

N 19 19

Correlation Coefficient ,553* 0,301

Sig. (2-tailed) 0,014 0,21

N 19 19

Correlation Coefficient 0,412 0,187

Sig. (2-tailed) 0,08 0,443

N 19 19

Correlation Coefficient 0,425 0,211

Sig. (2-tailed) 0,07 0,385

N 19 19

Correlation Coefficient 0,149 ,333*

Sig. (2-tailed) 0,377 0,044

N 37 37

Correlation Coefficient ,507** ,550**

Sig. (2-tailed) 0,001 0

N 38 38

Correlation Coefficient ,639** ,553**

Sig. (2-tailed) 0 0

N 38 38

Correlation Coefficient ,563** ,498**

Sig. (2-tailed) 0 0,001

N 38 38

PROPOSITION 4

Coordination

Trust

NON-PARTICIPANTS

Leadership

Commitment

Coordination

Trust

PARTICIPANTS

Leadership

Commitment
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Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient ,383** ,531**

Sig. (2-tailed) 0,004 0

N 56 56

Correlation Coefficient ,549** ,566**

Sig. (2-tailed) 0 0

N 57 57

Correlation Coefficient ,582** ,487**

Sig. (2-tailed) 0 0

N 57 57

Correlation Coefficient ,551** ,499**

Sig. (2-tailed) 0 0

N 57 57

PROPOSITION 4

WHOLE SAMPLE

Leadership

Commitment

Coordination

Trust

Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient 0,291 0,243

Sig. (2-tailed) 0,227 0,317

N 19 19

Correlation Coefficient -0,277 -,466*

Sig. (2-tailed) 0,251 0,044

N 19 19

Correlation Coefficient -0,226 -0,406

Sig. (2-tailed) 0,351 0,085

N 19 19

Correlation Coefficient -0,3 -,497*

Sig. (2-tailed) 0,212 0,031

N 19 19

Correlation Coefficient ,484* ,503*

Sig. (2-tailed) 0,036 0,028

N 19 19

Correlation Coefficient 0,296 0,127

Sig. (2-tailed) 0,219 0,604

N 19 19

Correlation Coefficient 0,26 0,138

Sig. (2-tailed) 0,283 0,573

N 19 19

Correlation Coefficient 0,186 0,047

Sig. (2-tailed) 0,447 0,849

N 19 19

PROPOSITION 5

level of specification * trust

NON-

PARTICIPANTS

outcome-based contract * leadership

outcome-based contract * commitment

outcome-based contract * coordination

outcome-based contract * trust

level of specification * leadership

level of specification * commitment

level of specification * coordination
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Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient 0,304 ,401*

Sig. (2-tailed) 0,067 0,014

N 37 37

Correlation Coefficient ,507** ,436**

Sig. (2-tailed) 0,001 0,006

N 38 38

Correlation Coefficient ,555** ,454**

Sig. (2-tailed) 0 0,004

N 38 38

Correlation Coefficient ,581** ,492**

Sig. (2-tailed) 0 0,002

N 38 38

Correlation Coefficient ,344* ,437**

Sig. (2-tailed) 0,037 0,007

N 37 37

Correlation Coefficient ,447** ,429**

Sig. (2-tailed) 0,005 0,007

N 38 38

Correlation Coefficient ,507** ,460**

Sig. (2-tailed) 0,001 0,004

N 38 38

Correlation Coefficient ,463** ,423**

Sig. (2-tailed) 0,003 0,008

N 38 38

PROPOSITION 5

PARTICIPANTS

outcome-based contract * leadership

outcome-based contract * commitment

outcome-based contract * coordination

outcome-based contract * trust

level of specification * leadership

level of specification * commitment

level of specification * coordination

level of specification * trust

Exploitative 

knowledge sharing

Explorative 

knowledge sharing

Correlation Coefficient ,311* ,406**

Sig. (2-tailed) 0,02 0,002

N 56 56

Correlation Coefficient ,322* ,276*

Sig. (2-tailed) 0,015 0,038

N 57 57

Correlation Coefficient ,352** ,263*

Sig. (2-tailed) 0,007 0,048

N 57 57

Correlation Coefficient ,351** ,301*

Sig. (2-tailed) 0,007 0,023

N 57 57

Correlation Coefficient ,410** ,492**

Sig. (2-tailed) 0,002 0

N 56 56

Correlation Coefficient ,439** ,413**

Sig. (2-tailed) 0,001 0,001

N 57 57

Correlation Coefficient ,451** ,401**

Sig. (2-tailed) 0 0,002

N 57 57

Correlation Coefficient ,421** ,386**

Sig. (2-tailed) 0,001 0,003

N 57 57

PROPOSITION 5

WHOLE SAMPLE

outcome-based contract * leadership

outcome-based contract * commitment

outcome-based contract * coordination

outcome-based contract * trust

level of specification * leadership

level of specification * commitment

level of specification * coordination

level of specification * trust
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Performance

Correlation Coefficient ,535*

Sig. (2-tailed) 0,018

N 19

Correlation Coefficient 0,4

Sig. (2-tailed) 0,09

N 19

Correlation Coefficient ,553**

Sig. (2-tailed) 0

N 38

Correlation Coefficient ,389*

Sig. (2-tailed) 0,016

N 38

Correlation Coefficient ,585**

Sig. (2-tailed) 0

N 57

Correlation Coefficient ,474**

Sig. (2-tailed) 0

N 57

WHOLE SAMPLE

Exploitative knowledge sharing

Explorative knowledge sharing

PROPOSITION 6

NON-PARTICIPANTS

Exploitative knowledge sharing

Explorative knowledge sharing

PARTICIPANTS

Exploitative knowledge sharing

Explorative knowledge sharing


