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Abstract 
Early Supplier Involvement is a concept from the Japanese automotive industry with 

considerable benefits for New Product Development projects including, cost reduction, lead 

time reduction and improved product quality. While Early Supplier Involvement is well 

established in the private sector, the concept remains largely unexplored for the public sector. 

This is unfortunate since especially Public IT procurement may benefit from supplier 

involvement due to specific challenges such as rapid technological developments and quickly 

changing markets. Thus, Early Supplier Involvement may offer an approach for public IT 

procurement to obtain more value for money. Former research suggests that supplier 

involvement should take place during the pre-tender stage of public IT procurement. However, 

it is unclear which factors determine the needed degree of supplier involvement. Therefore, this 

paper aims to identify and statistically assess the factors that define the needed degree of 

supplier involvement during the pre-tender phase. The needed degree of supplier involvement 

is explained by four supplier roles, including advice before the establishment of specifications, 

feedback on the defined specifications, and supplier involvement during the functional and 

technical specifications. A quantitative study is applied in the form of a questionnaire which 

was directed to public IT buyers in the Netherlands. The data of 155 completely fulfilled 

questionnaires were analysed and processed with a Principal Component Factor analysis and 

with Structural Equation Modeling Partial Least Squares. Results indicate that technology 

uncertainty drives supplier involvement for each of the supplier roles. Furthermore, previous 

supplier’s buyer-specific experience requires suppliers’ advice prior to the development of 

specifications. In addition, relational specific investments are expected to arise when the 

suppliers are involved to establish the technical specifications. Moreover, transaction costs 

resulting from the effort to establish a buyer-supplier relationship emerge when the suppliers 

are asked for advice prior to the establishment of specifications and when the suppliers are 

involved to define technical and functional specifications. Besides, the transaction costs caused 

by the likelihood that the suppliers are trying to take advantage of the buyer arise when the 

suppliers offer feedback on the defined specifications. Overall, this paper demonstrates that the 

degree of supplier involvement differs according to multiple factors that influence supplier roles 

during the pre-tender stage. Further research could further develop the defined supplier roles 

and could test more factors that influence these roles.  
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1 Introduction 

Public procurement refers to the acquisition of products and services by public agencies (Uyarra 

& Flanagan, 2010, pp. 126-127). According to Patrucco, Luzzini, and Ronchi (2017) the main 

difference to private procurement is that public procurement is strictly bounded to the public 

procurement law. In Europe, public procurement accounts for approximately 16% of the Gross 

Domestic Product, which represents 2.448 billion euros (Becker, 2018, p. 6). Besides, public 

procurement accounts for 73.3 billion in the Netherlands (Rijksoverheid, 2016, p. 1). Public 

procurement helps to promote political goals such as employment, innovations, local 

development, sustainability, and stimulating certain industries (Glas & Eßig, 2018, p. 65). 

Consequently, efficient public procurement is essential for solving the challenges that the EU 

faces (Eurpean-Commision, 2017, p. 1). Efficient public procurement refers to obtaining value 

for money, according to McKevitt and Davis (2016, pp. 258-259) value for money can be 

explained by the 3Es. At first, the potential for value for money starts with a goal 

(effectiveness). Second, the budget is determined (economy). Third, a decision is made on the 

trade-off between quality versus costs and communicated to the supplier (efficiency) (McKevitt 

& Davis, 2016, pp. 258-259). Innovative approaches such as supplier involvement may lead to 

more efficient and effective public procurement and thus more value for money. However, 

multiple barriers hinder public procurement to perform more innovative approaches. These 

barriers may include the complexity and extensivity of the tendering processes, the complicated 

legislation, the number of internal and external stakeholders, and the required time to perform 

the public procurement processes. (Amann & Essig, 2015, pp. 285-286). Furthermore, public 

procurement has a risk-averse culture, which means that potential suppliers are often not 

challenged to develop their offerings (Knutsson & Thomasson, 2014, p. 253). Nevertheless, 

especially public IT procurement may benefit from more innovative approaches such as Early 

Supplier Involvement. At first, according to PIANOo (2020g, p. 1),  purchasing IT is seen as a 

major challenge due to the constantly changing market. Furthermore, vendor lock-ins limit the 

use of public tendering (Stuermer, Krancher, & Myrach, 2017, p. 43). As a result, the Dutch 

government has established several concepts to guide public procurers while purchasing IT 

such as the ‘ICT markttoets’ (IT market test) (NLdigital, 2020). Besides, the Dutch government 

has established special purchasing conditions, namely ARBIT as a response to the quickly 

changing IT market (PIANOo, 2020a, p. 1). Overall, public procurement may have an interest 

in more innovative approaches to obtain more value for money, especially public IT 
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procurement may benefit from innovative approaches such a supplier involvement due to the 

specific challenges that the sector faces. 

Early Supplier Involvement may be an innovative approach to achieve more value for 

money in public procurement. At first, Early Supplier Involvement is a concept from the 

Japanese automotive industry with considerable benefits for New Product Development 

projects since cost reduction, lead time reduction and improved product quality are typically 

achieved (McIvor & Humphreys, 2004, p. 180; Wynstra, Van Weele, & Weggemann, 2001, p. 

158). Furthermore, Trent (2008), defines early supplier involvement as “the process of relying 

on suppliers, either physically or virtually, to provide support early on during strategic planning, 

demand and supply planning, continuous improvement projects, project planning, and the 

development of new technologies and products”(p.222). In addition, according to Handfield, 

Ragatz, Petersen, and Monczka (1999, p. 61), early supplier involvement can take place 

throughout the new product development process. However, early supplier involvement has its 

greatest potential in the concept and design phase as up to 80% of the total cost of the product 

is established during this phase (Handfield et al., 1999, p. 62). Overall, Early Supplier 

Involvement is a well-established topic in private procurement, yet is it rarely applied in public 

procurement. Nevertheless, Early Supplier Involvement can be aligned with existing public 

procurement processes. At first, according to McKevitt and Davis (2015, p. 79) the public 

procurement process consists of three phases, namely, pre-tender, tender, and post-award. 

During the pre-tender, buyers can engage with potential sources of supply without the 

constraints of public procurement regulations. In fact, the potential for buyer-supplier 

interaction is greatest at this stage, as suppliers can communicate their value proposition to 

influence prior to the development of specifications (McKevitt & Davis, 2015, p. 79). 

Furthermore, Holma, Vesalainen, Söderman, and Sammalmaa (2019, p. 2) note that supplier 

involvement should take place during the pre-tender stage. Here, the meaningfulness of 

involvement stems from the situational needs of a certain purchasing situation. Hence, several 

factors that describe these situational need are defined namely the complexity of the purchase, 

the level of innovativeness sought, buyer-perceived uncertainty, and the provider’s buyer-

specific experience (Holma et al., 2019, p. 5). Overall, Early Supplier Involvement should take 

place during the pre-tender stage of public procurement since it may offer significant benefits 

to obtain more value for money. However, the meaningfulness of involvement stems from 

several situational factors.  
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 As described in the previous paragraph, supplier involvement should take place during 

the pre-tender phase (Holma et al., 2019, p. 1; McKevitt & Davis, 2015, p. 79). Here, certain 

supplier roles define the needed degree of supplier involvement Selviaridis, Spring, and Araujo 

(2013, p. 1405). Furthermore, Holma et al. (2019, p. 5) discuss factors that influence these 

supplier roles and consequently the needed degree of supplier involvement. However, their 

completeness and thoroughness remain unclear since a clear theoretical perspective is missing 

which makes it hard to assess if all relevant factors are included. This means that it is unclear 

which factors determine the needed degree of supplier involvement. Therefore, this paper aims 

to identify and statistically assess the factors that determine the needed degree of supplier 

involvement during the pre-tender stage in public IT procurement. The needed degree of 

supplier involvement may refer to the supplier roles during the pre-tender phase as defined by 

Selviaridis et al. (2013, p. 1405). In addition, also the public procurement concepts such as a 

market consultation describe a certain degree of supplier involvement. By identifying and 

statistically testing the factors, the needed degree of supplier involvement in public IT 

procurement becomes clear. Therefore, the following research question has been established: 

“Which factors determine the needed degree of early supplier involvement during the pre-

tender phase of public IT procurement?” 

The theoretical contributions are threefold. At first, this paper mainly contributes to the 

literature by identifying and statistically assessing the factors that influence the supplier roles 

during the pre-tender stage. Regarding the supplier roles, Selviaridis et al. (2013, p. 1405) 

identified four roles which are further defined and measured in the quantitative research context 

of this paper. Concerning the factors that influence the supplier roles, Selviaridis et al. (2013, 

p. 1405) and Holma et al. (2019, p. 5) identified multiple factors but did not use a theoretical 

perspective. So, this paper contributes by identifying and testing the factors that influence the 

supplier roles and by adding the Resource Dependence Theory and Transaction Costs 

Economics as a theoretical perspective. Second, this paper is one of the very few papers that 

links the concept of early supplier involvement as described by (Bidault, Despres, & Butler, 

1998b, p. 49; Handfield et al., 1999, p. 59; McIvor & Humphreys, 2004, p. 179; Parker, 

Zsidisin, & Ragatz, 2008, p. 71; Wagner & Hoegl, 2006, p. 936; Wynstra et al., 2001, p. 157) 

with public procurement. Only, Holma et al. (2019, p. 4) discusses the theory of early supplier 

involvement in relation to public procurement but does not apply the underlying concepts. This 

means that this paper broadens the perspective from early supplier involvement in private 

procurement to early supplier involvement in public procurement. Third, public IT procurement 
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is a topic which received limited academic attention. Especially, the role of the suppliers in 

public IT procurement remains largely unexplored. This is a relevant research topic since public 

IT procurement involves considerable expenses for public organizations Furthermore, public 

IT procurement differs from public procurement due to the specific challenges such as rapidly 

technology developments which requires specific academic research. Only Moe, Newman, and 

Sein (2017, p. 143) explored the role of suppliers during the specification phase by discussing 

the influence of uniqueness and complexity. So, this paper builds upon their work by the 

identification and statistically testing of more factors in public IT procurement.  

Concerning the practical contributions, this paper offers an enhanced decision making 

for public IT buyers in several ways. At first, this paper identifies multiple supplier roles to 

involve the supplier during the pre-tender stage in public IT procurement. Here, also the factors 

that influence the supplier roles are tested. So, this will enhance the public procurer’s capability 

to decide which supplier role to apply in a certain purchasing situation while purchasing IT. For 

example, it may be the case that highly complex IT tenders may require suppliers advice before 

developing the tender specifications. Second, this paper also tests the factors in relation to the 

existing public procurement concepts to involve the supplier. So, this will also enhance the 

public procurer’s decision making capability while deciding which public procurement concept 

to apply in a certain purchasing situation. For example, highly innovative tenders may require 

a market consultation. Lastly, this paper points out the number of suppliers that are typically 

involved during the pre-tender stage while procuring IT. Here a distinction is made between 

suppliers with and without previous experience. This will improve the public procurer's 

decision making since it is clear how many suppliers are commonly involved. 

The structure of this paper is as follows. Chapter two describes the theoretical 

framework including an explanation of public IT procurement and early supplier involvement. 

Furthermore, both the Resource Dependence Theory and Transaction Costs Economics are 

explained to identify relevant factors and to add a theoretical perspective. Lastly, hypotheses 

are retrieved based on the literature review which results in a research model. Chapter three 

entails the methods which describe the literature review approach and the survey design. In 

addition, also the use of the statistical tests including the Principal Component Analysis and 

Structural Equation Modeling Partial Least Squares is elaborated on. Chapter four pronounces 

the results of the statistical tests for the supplier roles and public procurement concepts. Chapter 

five entails the discussion, limitations and suggestions for further research. Lastly, the reference 

list and relevant appendices are given.  
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2 Theoretical Framework 

This chapter describes the theoretical framework of this paper. At first, public IT procurement 

is explained. Second, early supplier involvement is discussed. Third, the Resource Dependence 

Theory and Transaction Costs Economics are elaborated to add a theoretical perspective. Lastly, 

this chapter concludes with multiple hypotheses based on the literature review.  

2.1 Public IT Procurement 

This section discusses public IT procurement. Firstly, the topic of public procurement is 

introduced. Secondly, public procurement in Europe is explained. Thirdly, public procurement 

in the Netherlands is elaborated on. Fourthly, public IT procurement is described in detail. 

Fifthly, numerous public procurement tender procedures including the public procurement 

activities and stages are pronounced. Lastly, multiple barriers and challenges in public 

procurement to more innovative approaches are given.  

2.1.1 Introduction to Public Procurement 

According to Uyarra and Flanagan (2010) “Public procurement refers to the acquisition of 

goods and services by government or public sector organizations”(p126-127). The main goal 

of public procurement is to secure value for money (VfM) (McKevitt & Davis, 2016, p. 257). 

Value for money is defined as securing the best mix of quality and effectiveness for the least 

outlay over the period of time in which the purchased goods or services are used (Loader, 2015, 

p. 104). In other words, the potential for value for money starts with a goal (effectiveness), 

determine budget (economy), deciding on the trade-off between quality versus cost, and then 

pronouncing these criteria to suppliers in concrete observable terms, e.g. Most Economically 

Advantageous Tender (MEAT) (McKevitt & Davis, 2016, pp. 258-259). Moreover, Public 

procurement is seen as a lever to foster certain political goals such as local development, 

stimulating certain industries, employment, innovation, and sustainability. These political goals 

should be translated into rules and laws for public procurement, for example, legal goals such 

as non-discrimination (Glas & Eßig, 2018, p. 65). Suppliers are selected by identifying the most 

economically advantageous offer. A tender procedure is used to reduce collusion between the 

public sector and private businesses and to drive out preferential treatment of certain candidates. 

To do so, a public procurement code is established with three principles for the awarding of 

public contracts. At first, all candidates should be allowed to participate in order to guarantee 

freedom of access to public procurement. Second, all candidates should be treated equally, 

which is ensured by procedures related to the consolation of the contents of tender and the 
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makeup of the selection committee. At last, fair treatment and healthy competition are ensured 

by the transparency of procedures (Mamavi, Nagati, Pache, & Wehrle, 2015, p. 110). 

Commonly, a distinction is made between ‘regular’ procurement and ‘public technology 

procurement’. Public technology procurement occurs when a public agent purchases a product, 

service, good or system that does not yet exist, but will be developed in a proper period based 

on additional or development work by the organization to produce, supply, and sell the product. 

This may involve an R&D department. On the other hand, regular procurement emerges when 

public organizations buy a ready-made product for which no R&D is required. Purchasing and 

supplier selection decisions are, given the existence of standardized markets, made based upon 

available information about price, quantity and performance (Edquist, Hommen, Tsipouri, & 

Tsipouri, 2000). Moreover, Uyarra and Flanagan (2010, p. 127) suggest a third form of public 

procurement which takes place when the public sector directly purchases R&D to support the 

activities and decisions. 

2.1.2 Public procurement in Europe 

Public procurement accounts for approximately 16% of the European Gross Domestic Product 

(GDP) which represents 2.448 billion euros (Becker, 2018, p. 6). Efficient public procurement 

is essential for solving challenges that the EU faces, for example, growth and jobs, modernising 

public administration, innovation and socially sustainable growth. Public contracts above the 

EU thresholds should be published on the ‘Tenders Electronic Daily’ (TED) platform. By doing 

so, the EU aims to integrate procurement markets across the EU, increase competition, and 

receive better value for money (Eurpean-Commision, 2017, p. 1). 

At the beginning of 2020, new European tender thresholds have been established. These 

thresholds are reconsidered every two years. Certain threshold values determine how the public 

purchase order should be put out to tender. Orders above predetermined thresholds should be 

put out to tender according to the European tender procedures which will be discussed later on. 

This law is applicable for all the European state members. The most important thresholds are 

€5.350.000 for works, supplies and services €139.000 for the central government, and €214.000 

for supplies and services for the decentralised government (PIANOo, 2019b, p. 1). 

2.1.3 Public procurement in the Netherlands 

In 2015, the public procurement expenses were €73.3 billion in the Netherlands  (Rijksoverheid, 

2016, p. 1). These expenses can be divided into several manners. At first, expenses can be 

separated to the type of contracting authority namely central government (€22.3 billion), local 
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government (€41.5 billion), social security funds (€ 0.8 billion), and complements (€8.6 

billion). Next to that, public procurement expenses can be divided into above and below 

European tender thresholds. Around 64% (€46.9 billion) of the total volume is below the tender 

threshold and 36% (26.4 billion) is above the tender threshold. At last, expenses can be divided 

into works, services and supplies. About 21% (€15.5 billion) is works, 52% (€37.9 billion) is 

services, and 27% (€19.7 billion) is supplies (Rijksoverheid, 2016, p. 1). Works involve all the 

architectural and civil engineering works. For example, building a bridge, office building or the 

construction of a road. In addition, supplies consist of purchase, rent, lease, and rent buy of 

goods that are not tangible. At last, services are all the purchases that do not belong to work or 

supplies (PIANOo, 2019e, p. 1). 

All the rules and procedures are stated in the Dutch tender law 2012. This law is 

applicable for all the tenders and public institutions in the Netherlands. The Dutch tender law 

conforms the European rules for tendering and involves regulations for tenders above and below 

European thresholds. The Dutch tender law is made up four principles which conform the 

European principles. First, non-discrimination means that public institutions are not allowed to 

discriminate on nationality. Second, equal treatment of entrepreneurs states that all the parties 

should be treated equally and everyone should receive the same information. Third, 

transparency involves insights and information about tenders. Finally, proportionality means 

that the requirements of the tender are in ratio with the activities and size of the project 

(PIANOo, 2019a, p. 1). 

2.1.4 Public IT procurement differs considerably   

Purchasing IT in public procurement may differ from public procurement in general. Several 

articles and regulations underpin this differentiation which is explained below. In addition, an 

overview of the different IT categories taken from PIANOo (2020f, p. 1) is given in Appendix 

A: categories of IT. 

At first, according to PIANOo (2020g, p. 1) Purchasing IT in public procurement is 

often seen as a major challenge. The reason for this is that the IT market constantly changes. 

Besides, technological developments occur very often. For procuring IT, it is important to have 

or gain knowledge about the commonly used IT terms and subjects like project management, 

governance, architecture, the general digital infrastructure from the government (GDI), and 

understand the concept of vendor lock-in. With this knowledge, it can be prevented that IT 

projects happen too late, too costly or not conform to the agreements made beforehand 
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(PIANOo, 2020g, p. 1). The Dutch government has established concepts to guide public 

procurers while buying IT. For typically larger tenders, the Dutch government has launched a 

concept called ‘ICT markttoets’ (IT market test). This concept takes place before the start of 

the tender procedure. During the IT market test, the market gets involved with the ideas about 

the tender to improve the quality of the IT project. To align the government with the market, 

the IT market test answers the question ‘How do I ask what I need?’ The IT market advises 

about the feasibility, opportunities, and risk for the project and how the desired IT project can 

lead to success (NLdigital, 2020, p. 1). Besides, typically for small or medium-sized tenders, 

the Dutch government has recently established special purchasing conditions, namely ARBIT. 

These conditions are used for IT tender which is used since May 2018 an answer to the ever-

changing IT market (PIANOo, 2020a, p. 1) 

Secondly, as already briefly discussed, the concept of vendor lock-in is closely related 

to procuring IT. Here, Stuermer et al. (2017, p. 43) found that public procurement of IT often 

happened without public tendering due to vendor lock-ins. This means that contracts are 

awarded directly to the supplier without the opportunity for competitors to make a bid. Stuermer 

et al. (2017) found that “Swiss public agencies are procuring almost every second IT-related 

service above the WTO threshold by direct awards, i.e. without public tendering”(p.43). These 

direct awards are justified by agencies arguing that intellectual property needs to be protected 

or that only one vendor was able to provide the service due to its previous involvement. Direct 

awarding is a problem since it may reduce competition and thus increases the IT spending 

financed by public funds. This phenomenon is caused by the lock-in effect of previous bought 

IT that forces the buyer to stay with the incumbent. Underlying barriers are the technical lock-

in and the fact that employees are used to a certain technology (Stuermer et al., 2017, p. 46). 

To conclude, public IT procurement faces problems related to the lock-in created by vendors.  

Third, Gelderman, Semeijn, and de Bruijn (2015, p. 220) focused on the purchasing 

process of professional IT services and the dynamics of the service definition. They explain 

that professional IT services are complex and face many uncertainties. Especially procurement 

of professional services is troublesome given the failures of many IT projects. Often the buying 

firm might not have the expertise to formulate the specifications of the required professional IT 

services or the organisation is not able to recognize their own needs due to a lack of expertise. 

They emphasize the need to give attention to IT services requirements and the appropriate 

selection and management of IT suppliers. The authors further argue that buyer-supplier 

interaction is needed for the specification of professional services. After conducting a case 
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study, scholars found that specifications are often redefined during buyer-supplier interaction 

(Gelderman et al., 2015, p. 220). 

Fourth, Moe et al. (2017, p. 158) established a framework with four quadrants to guide 

public entities by selecting an appropriate strategy and consequently a proper tender procedure. 

The framework is based on the axes namely the extent of uniqueness and the level of 

complexity, which offers four quadrants as shown in table 1.  

 Non-complex requirements Complex requirements 

Non-

unique 

system 

Example: payroll system Example: EHR system 

Interaction with vendors is not essential Carry out dialogue with vendors to 

evaluate the systems 

The open tender or restricted tender 

procedure is appropriate 

The tendering with negotiation 

procedure is recommended  

Unique 

system 

Example: web design with non-complex 

requirements for the interface  

Example: a system for backup and 

archiving   

Carry out dialogue with vendors to 

clarify requirements  

Carry out constant dialogue with 

vendors, until requirements are 

specified 

The tendering with negotiation or 

competitive dialogue is recommended  

The competitive dialogue or innovation 

partnership is recommended.  

Table 1: Selecting a tender procedure while purchasing IT (Moe et al., 2017, p. 158) 

At first, for non-unique systems and non-complex requirements, interaction with 

suppliers is not essential. Therefore the open or restricted tender procedure is appropriate. 

Second, for non-unique systems but with complex requirements, it is recommended to carry out 

a dialogue with the suppliers to evaluate the systems. Here, the tender procedure with 

negotiation is recommended. Third, for unique systems with non-complex requirements, it is 

recommended to specify the requirements by learning from other public agencies. Thus, a 

dialogue should be carried out with the supplier to clarify the requirements. Fourth, for systems 

that are both unique and complex, it is recommended to specify the requirements by engaging 

into a dialogue with multiple vendors. Here, competitive dialogue or innovation partnership is 

recommended. So, the framework indicates that the degree of supplier involvement differs 

according to the level of uniqueness and complexity while purchasing IT (Moe et al., 2017, p. 

158). 
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 Overall it can be concluded that public IT procurement differs significantly from public 

procurement in general due to the specific challenges like technological developments, quickly 

changing markets and the phenomena of vendor lock-ins. Besides, the Dutch government has 

also established concepts to guide public buyers. Furthermore, both the level of uniqueness and 

complexity may determine the degree of supplier involvement in the tender requirements. The 

next part further elaborates on the tender procedures by describing the different activities, stages 

and tender procedures in public procurement.  

2.1.5 Activities, stages and tender procedures in public procurement 

This part will explain the activities, stages and tender procedures in public procurement. Public 

procurement may be divided into several activities and stages. Consequently, the public 

procurement tender procedures can be assigned to the stages and activities. An overview of the 

activities, stages and procedures is given in Table 2 and explained in detail below. 

McKevitt and Davis (2015, p. 79) note that the public procurement process consists of 

three stages, namely pre-tender, tender and post-contract award. At first, buyers conduct market 

research and may engage with potential sources of supply without the limitations of public 

procurement regulations during the pre-tender stage. Here the knowledge form a cross-

functional team is used to decide what selection and award criteria to be used to eventually 

contract the supplier. Second, the tender is published to the marketplace in stage two. Here, 

formal institutions need to be taken into account that shapes the buyer-supplier interaction. In 

the EU, public procurement rules are based on principles such as transparency and non-

discrimination and make the buyer-supplier interaction formal and procedural. Finally, in stage 

three, successful bidders should be managed by the buyer on for example performance. Next to 

that, unsuccessful bidders should receive feedback from the buying organization (McKevitt & 

Davis, 2015, p. 80). 

Furthermore, Patrucco et al. (2017, p. 252) identified ten activities that describe the 

public procurement process. These activities also relate to the stages as discussed by McKevitt 

and Davis (2015, p. 79). According to Patrucco et al. (2017, p. 252), the public procurement 

process is the core of the procurement systems in public agencies, as its activities are the main 

determinants of final performance and can support or hinder decisions taking regarding public 

policy. Some aspects of public procurement may be similar to activities carried out in private 

companies. However, public agencies are subject to the public procurement law which 

influences the activities performed by a public organisation (Patrucco et al., 2017, p. 252). 
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Public procurement has a variety of tender procedures. At first, public procurement 

tenders that exceed the European thresholds must be put into tender according to the European 

tender procedures (PIANOo, 2019c, p. 1). However, in particular situations, specific European 

tender procedures may be more applicable. Certain rules criteria have been established which 

should be met while selection the European specific procedures (PIANOo, 2020c, p. 1). When 

the tender does not exceed the European thresholds, the national procedures are applicable 

(PIANOo, 2019d, p. 1). A detailed overview of the procedures is given in Appendix B: Public 

procurement tender procedures. 

Activity Explanation of activities Stage Applicable procedures 

1. Budget and 

demand 

management 

Planning of procurement needs and 

specifications 

Pre-tender 

-Market consultation (closed, 

written, spoken and interactive) 

-ICT ‘markttoets’ (IT market test). 
2. Definition of 

requirements 

Definition of the technical properties 

and characteristics of the product or 

service required 

3. Supplier 

scouting 

Scanning the supply market for 

available solutions and eventually 

qualifying suitable suppliers ready to 

fulfil the buying need 

Tender 

-European public procedure 

-European non-public procedure 

-Competitive dialogue 

-Competition procedure with 

negotiation 

-Dutch public procedure 

-Dutch non-public procedure 

-Dutch single private procedure 

-Dutch multiple private procedure 

4. Bid design Preparing and processing main 

procurement documents 

5. Bid evaluation 

and supplier 

selection 

Establishing choice criteria for 

evaluating the submitted bid and 

selecting the suitable supplier 

6. Negotiation and 

awarding 

Defining the contract awarding to the 

supplier and eventually a further 

discussion of terms and conditions 

7. Contract 

management 

Preparing the contract for execution, 

establishing a legal and binding 

agreement 

Post-

contract 

award  

-Innovation partnership 

8. Order 

Management 

Following activities related to the 

order-delivery cycle 
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9. Supplier 

relationship 

management 

Managing interactions and interfaces 

with suppliers during the duration of 

the contract 

10. Vendor rating Evaluating supplier performance 

Table 2: Public Procurement Activities, Stages, and Tender Procedures 

2.1.6 Barriers and challenges in public procurement.  

Public procurement faces several challenges and/or barriers to more innovative processes. As 

described in the introduction, more innovative processes may also include supplier 

involvement. For this reason, several barriers and challenges in public procurement to more 

innovative processes are explained. According to Vyklický, Man, Heidu, and Jurčík (2016, p. 

20), the efficiency and purpose of public procurement are often discussed as a problem. There 

is a need to try to find the most effective rules and systems for transparent and non-

discriminatory public procurement (Vyklický et al., 2016, p. 20). Therefore, numerous barriers 

have been identified which are explained below.  

Complex legislation  

First of all, public procurement needs to comply with a particular legal and regulatory 

framework with requirements for transparency and non-discrimination (Uyarra & Flanagan, 

2010, p. 134). Procurers in the public sector experience these EU directives as complex and 

difficult to interpret. Next to the procurers, also the actors in the market and especially smaller 

firms experience the legislation as complicated. Due to the complex and extensive tendering 

process, smaller companies often lack the resources to participate in the market which means 

that larger cooperations dominate the market (Knutsson & Thomasson, 2014, p. 245). 

Furthermore, Morgan (2008, p. 1246) describes that there is uncertainty about the regulations 

in public procurement about what can be done and what cannot be done. Consequently, the lack 

in understanding of EU regulations in public procurement and the lack of understanding of 

national public procurement procedures may affect the project in a negative way (Rolfstam, 

2013).  

Risk Aversion 

Public procurement has a risk-averse culture which may be caused by the budget and lack of 

innovation orientation. At first, risk aversion is rooted in the institutional setup of the public 

procurement process. Public authorities generally do not tend to take risk related to the 

promotion of innovation. These risks arise from technology or the difficulty of articulating 

demand, especially with the involvement of multiple buyers (Amann & Essig, 2015, p. 286). 
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Moreover, People working for public agencies tend to be risk-averse. So, instead of increasing 

the pressure on the supplier or modifying the content of procurement to the changing needs and 

demand, public procurers often play it safe to avoid court appeals. This means that potential 

suppliers will not be challenged to develop their offerings. However, it remains unclear if the 

law hinders the lack of innovation orientation or the manner how the public procurers 

experience the regulations (Knutsson & Thomasson, 2014, p. 246). In addition, risk-averse 

buyers prefer to purchase from suppliers with a good track record. Organizations are afraid of 

criticism from the media and are therefore less likely to conduct innovative approaches 

(Morgan, 2008, p. 1246). 

Procurement capabilities  

Some barriers may be related to the capabilities of public buyers. First of all, Uyarra, Edler, 

Garcia-Estevez, Georghiou, and Yeow (2014, p. 633) found that a shortage of commercial skills 

limits engagement with the marketplace and the development of closer supply relations. 

Furthermore, these skills constraints may hinder the use of more innovation-friendly 

procurement processes such as competitive dialogue. These skill constraints may occur due to 

a shortage of professional procurers especially in lower levels of governance and procurement 

systems that are decentralised  (Uyarra et al., 2014, p. 633). Furthermore, also Morgan (2008, 

p. 1246) denotes the lack of professional procurement expertise as a barrier in public 

procurement.  

Many stakeholders 

There are often many stakeholders involved in public procurement, namely, the leadership of 

the organization, the finance department, the staff responsible for certain technology or service, 

the internal users of technology, the legal department, and the procurement department. Further 

stakeholders may be the potential suppliers delivering goods and services to public buyers and 

citizens who are interested in the use of the taxes that they have to pay. Consequently, public 

procurement becomes a complex process with many contradictions and the promotion of 

innovation makes it even more complicated (Amann & Essig, 2015, p. 285). Thus, due to the 

number of stakeholders, the public procurement process becomes complex and is often subject 

to many different contradictory goals and expectations. Goals may vary between quality and 

price requirement (Knutsson & Thomasson, 2014, p. 246). Besides, alue for money is perceived 

as contradicting with paying a premium to achieve sustainable or innovative objectives 

(Morgan, 2008, p. 1246). Moreover, individuals influence the purchasing process by for 

example the evaluation of tenders. Often, different persons are involved in different parts of the 

process. Next to that, people responsible for managing the procurement process lack the 
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competence, mandate and influence over the resources needed to develop the process (Knutsson 

& Thomasson, 2014, p. 246).  

Time-consuming 

Public procurement of innovation is a costly and time-consuming process which requires 

exhaustive coordination among stakeholders and continuous evaluation and learning. The effort 

for the public procurement process and especially for the purchase of innovation is high and 

time-consuming. Public agencies may struggle with the strong regulation of public procurement 

process in term of time and capabilities since both are required for the procurement of 

innovative goods and services from the perspective of the buyer (Amann & Essig, 2015, p. 

285). 

Tender specification  

The tender specification allows procurement to influence on innovation. Especially 

specification in terms of outcomes allows the industry to propose innovative solutions. On the 

contrary, specifications that are made too rigid and narrow may hinder the innovations. The 

extent to which innovation can be supported through public procurement depends on the 

formulation of functional specification and the ability to evaluate tenders. However, procurers 

may fail to review or market test these specifications which means that they are unable to assess 

if the specification hinders the change on innovation (Uyarra et al., 2014, p. 633). A successful 

public procurement process requires sufficient technical knowledge for the application of 

functional demand (Rolfstam, 2013). 

2.2 Early Supplier involvement 

After describing public IT procurement in the previous section, this section explains the concept 

of early supplier involvement. At first, early supplier involvement is described as a typical 

concept from the Japanese automotive industry, here the concept of early supplier involvement 

is also defined. Second, early supplier involvement is discussed as a classic concept for New 

Product Development. Third, several contingency factors for early supplier involvement are 

explained. Fourth, early supplier involvement is linked to public procurement by describing 

supplier involvement during the pre-tender stage. Lastly, factors that define the needed degree 

of early supplier involvement in public procurement are given.  

2.2.1 Early Supplier Involvement as a concept from the Japanese automotive industry 

Early Supplier Involvement stems from the Japanese automotive industry. At first according to 

Bidault, Despres, and Butler (1998a, p. 719), the roots of ESI go back to the automotive industry 

in the 1980s when several research projects focused on the performance gap between Japanese 
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and Western car manufacturers. According to McIvor and Humphreys (2004, p. 179), during 

that time it became increasingly common to externalise functions that were formerly carried 

out in-house. Consequently, organisations focused on their core activities while outsourcing 

other functions to the suppliers. For example, major manufacturers outsourced functions as 

computer services, R&D and accountancy in order to focus on their core business. Several 

reasons exist for this trend, namely rising global competition, rapid technological change and 

the need for the faster development of products with high quality and reliability. Since it is 

almost impossible to possess all the technical expertise to develop such products, companies 

started to focus only on their core competencies and all other activities were outsourced. This 

means that the traditional large, vertically integrated businesses were being replaced by 

complex networks of collaborating organizations with chains of buyers and suppliers (McIvor 

& Humphreys, 2004, p. 179).  

Several papers discussed the performance gap between Japanese and Western car 

manufacturers during that time. At first, major contributions were initiated by a project from 

the Harvard Vehicle Program who published the book ‘The Machine That Changed the World’ 

(Womack, Jones, Roos, & Technology, 1991). This book underlined the importance of new 

product development and the role of suppliers in the success of the Japanese automotive 

industry. Second, research on the automotive industry confirmed the gap between Japanese car 

manufacturers and Western car manufacturers since the Japanese car manufacturers made 

considerable more use of their supplier’s technological expertise in developing new products 

(Bidault et al., 1998a; Clark & Fujimoto, 1991). Third,  Nishiguchi (1994) described that buyer-

supplier relationships in Japan evolved from adversarial to a cooperative relationship with 

equity, technology transfer, and management assistance. The change in the relationship was a 

consequence of a period of economic growth where high innovation and product proliferation 

required buyers to seek support from their suppliers to cope with the growing complexity. Thus, 

the buyer-supplier relationship moved from hard bargaining to joint problem-solving 

(Nishiguchi, 1994). Overall, it becomes clear that early supplier involvement has its roots in the 

Japanese automotive industry and was further developed due to external developments which 

led to the need for improved buyer-supplier relationships. 

Throughout the years, numerous scholars developed definitions for ESI. An overview 

of these definitions, focus area, and references are given in Table 3. 
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Definition Focus Area References 

ESI means collaborating with the supplier 

in the design phase of the product 

development process to create better 

designed components. 

The design 

phase of new 

product 

development.  

Defined by (Kamath & 

Liker, 1994, p. 2) 

“a form of vertical cooperation where 

manufacturers involve suppliers at an early 

stage in the product 

development/innovation process, generally 

at the level of concept and design” (p.719). 

Design/ concept 

phase of product 

development/ 

innovation 

process. 

Defined by (Bidault et al., 

1998a, p. 719), used by 

(Zsidisin & Smith, 2005, 

p. 45) and (Dain, Paché, & 

Calvi, 2019, p. 2) 

“supplier involvement in NPD implies the 

combination of the buyer's and supplier's 

R&D resources and the exploitation of 

joint capabilities through strategic 

integration of the buyer–supplier 

relationship”(p.937) 

Supplier 

involvement in 

New Product 

Development 

Defined by (Wagner & 

Hoegl, 2006, p. 937) 

 

 

 

“early involvement is the process of 

relying on suppliers, either physically or 

virtually, to provide support early on 

during strategic planning, demand and 

supply planning, continuous improvement 

projects, project planning, and the 

development of new technologies and 

products”(p.222). 

Relying on the 

supplier for 

support on both 

products and 

processes.  

Defined by (Trent, 2008, 

p. 222), used by 

(Kähkönen, Lintukangas, 

& Hallikas, 2015, p. 153) 

Table 3: Early Supplier Involvement Definitions 

 Public procurement is not always concerned with new product development (Edquist et 

al., 2000). In addition, as described by the activities, stages and tender procedures, supplier 

involvement may take place in other phases than only during the design and concept stage of 

product development. Therefore, the definition provided by Trent (2008, p. 222) will be used 

in this paper, since supplier involvement in public procurement is not always concerned with 

new product development and may take place in other phases.  
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2.2.2 Early supplier involvement in New Product Development 

This part explains early supplier involvement as a classical concept for new product 

development. At first, the goals of early supplier involvement in new product development are 

given. Second, the moment of early supplier involvement during new product development is 

discussed. Third, the extent of involvement in new product development is explained. Lastly, 

barriers for early supplier involvement in new product development are described.  

Goals of early supplier involvement 

Early supplier involvement in new product development has several goals to achieve. Table 4 

presents multiple goals that are identified including the focus area and corresponding 

references. According to Wynstra et al. (2001, p. 158), a distinction can be made between short-

term and long-term goals. Short-term goals can be divided into efficiency and effectiveness and 

are related to the specific project with the supplier. Moreover, the collaboration between the 

buyer and supplier may be divided into a short-term or a long-term collaboration. At first, long-

term collaboration is mainly focused on supporting the development of underlying technologies 

and capabilities. Second, short-term collaboration is concerned with designing a specific new 

product. Taken together, the main difference is that long-term collaboration relates to the 

creation of (technological) resources while short-term collaboration describes the exploitation 

of these resources (Wynstra et al., 2001, p. 158). 

Goal Focus Area References 

1. Reduction of development 

lead time (time to market) 

Short-term 

efficiency 

(Hölttä, Eisto, & Mahlamäki, 2009, p. 6; 

McIvor & Humphreys, 2004, p. 180; 

Wynstra et al., 2001, p. 158) 

2. Reduction of development 

costs 

Short-term 

efficiency 

(McIvor & Humphreys, 2004, p. 180; 

Wynstra et al., 2001, p. 158) 

3. Reduction of the internal 

complexity of projects 

Short-term 

efficiency 

(McIvor & Humphreys, 2004, p. 180) 

4. Increased product quality Short term 

effectiveness 

(Hölttä et al., 2009, p. 6; McIvor & 

Humphreys, 2004, p. 180) 

5. Reduction of product 

costs 

Short term 

effectiveness  

(Hölttä et al., 2009, p. 6; Wynstra et al., 

2001, p. 158) 
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6. Increased product value Short term 

effectiveness 

(Hölttä et al., 2009, p. 6; Wynstra et al., 

2001, p. 158) 

7. Access to (technological) 

knowledge of the supplier 

Long term (McIvor & Humphreys, 2004, p. 180; 

Wynstra et al., 2001, p. 158) 

8. Improved buyer-supplier 

relationship 

Long term (McIvor & Humphreys, 2004, p. 180) 

9. Reduced supply risk Long term (Zsidisin & Smith, 2005, p. 44) 

Table 4: Goals of Early Supplier Involvement 

Extent of involvement  

The extent of supplier involvement in New Product Development differs. Two models explain 

the extent of involvement, namely the supplier responsibility model from Petersen, Handfield, 

and Ragatz (2005, p. 378), and the supplier involvement matrix from Le Dain, Calvi, and Cheriti 

(2010, p. 79). Below both models are explained briefly. Furthermore, it is explained how both 

models relate to each other.  

At first, Petersen et al. (2005, p. 378) describe a model with different levels of supplier 

responsibility. They conceptualize level of responsibility from none involvement, to “White 

Box”, “Grey Box”, or “Black Box”. Visualization of their conceptualization is shown in figure 

1. 

 

Figure 1: Supplier Responsibility Matrix (Petersen et al., 2005, p. 378) 

In addition to the supplier responsibility model, Le Dain et al. (2010, p. 79) describe a 

model of supplier involvement with two dimensions, namely the development risk and the 

supplier’s level of autonomy. Concerning development risk, five types of risk are identified to 

determine the level of risk. These types include the systematic link, newness, internal 

complexity, produced differentiation and timeline. Regarding the supplier’s level of autonomy, 
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the autonomy given to a supplier can be determined based on a five-level scale. At the lowest 

level of supplier’s autonomy, the buyer is responsible for setting up the production process and 

the supplier may provide input for the customer’s product design. Besides, at the highest level 

of supplier’s autonomy, the supplier is responsible for the global design, the detailed design and 

the establishment of the production and assembly process. Next to that, the supplier holds the 

intellectual property rights and is in charge of continuous engineering. A visualization of the 

supplier involvement matrix is given in figure 2 (Le Dain et al., 2010, p. 79). 

 

Figure 2: Supplier Involvement Matrix (Le Dain et al., 2010, p. 79) 

 The supplier involvement matrix defines five configurations based on the “White Box”, 

“Grey Box”, and “Black Box” principle as provided by Petersen et al. (2005, p. 378). The model 

from Le Dain et al. (2010, p. 79) extends the model Petersen et al. (2005, p. 378) by describing 

the two axes that determine the level of supplier responsibility. Overall, both models provide 

insight into the extent of supplier involvement and factors to consider.  

Moment of involvement 

Next to the extent of involvement, there are also various moments for the supplier to integrate 

into the new product development process. According to Handfield et al. (1999) “the new 

product development process is a series of interdependent and often overlapping stages during 

which a new product (or process or service) is brought from the “idea” stage to readiness for 

full-scale production or service delivery”(p.62). Suppliers provide materials and services that 

represent a majority of the costs for many new products. Next to that, suppliers may provide 

innovative technologies for products or processes that are critical in the development phase. A 

supplier may have greater expertise or better information regarding the required technologies. 

Therefore, supplier input or involvement may be beneficial at any point in the development 

process as can be seen in figure 3 (Handfield et al., 1999, p. 62).  
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Figure 3: Supplier Involvement in New Product Development (Handfield et al., 1999, p. 62) 

According to Handfield et al. (1999, p. 63) up to 80% of the total cost of the product is 

established in the concept and design phases of the product development process. Decisions 

made early in the process have a significant impact on the product quality, cost and cycle time. 

The further the development process, the more difficult and costly to make any changes. 

Therefore, companies should acquire as much product, process and technical expertise as 

possible early in the development process. Companies who align their processes with their key 

suppliers can shorten the overall development time (Handfield et al., 1999, p. 64). Overall, 

supplier involvement can take place anywhere in the New Product Development process. 

However, supplier involvement has its greatest potential in the concept and design phase.  

Barriers in early supplier involvement 

Certain barriers hinder early supplier involvement in new product development. According to 

Wynstra et al. (2001, p. 159) managing supplier involvement in product development can 

commonly be assigned to three closely related sources, namely: the supplier, the buyer, and the 

relation between the buyer and the supplier. Therefore, the barriers as presented in table 5 are 

grouped into the supplier, the buyer-supplier relationship, and the buyer.  

Barrier Focus area References 

1. Not sufficient capable for joint product 

development 

Supplier (McIvor & Humphreys, 

2004, p. 180; Wynstra et 

al., 2001, pp. 159-160) 

2. Not willing to commit the required time, 

labour and capital due to limited interests 

Supplier (McIvor & Humphreys, 

2004, p. 180; Wynstra et 

al., 2001, pp. 159-160) 
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3. Lack of trust that product information such 

as cost structures will not be shared to the 

supplier’s competitor 

Supplier (Hölttä et al., 2009, p. 4; 

McIvor & Humphreys, 

2004, p. 180). 

4. Diverging expectations and unclear 

agreements due to lack of communication and 

trust 

Relationship (Wynstra et al., 2001, p. 

159) 

5. Differences in culture Relationship McIvor and Humphreys 

(2004, p. 180) 

6. Exercise of power from the buyer and/ or 

supplier 

Relationship McIvor and Humphreys 

(2004, p. 180) 

7. Unclear product development process and 

strategy which may lead to involving the 

wrong supplier 

The buyer (McIvor & Humphreys, 

2004, p. 180; Wynstra et 

al., 2001, pp. 159-160) 

8. Resistance from the departments involved, 

for example, purchasing and R&D. 

The buyer (McIvor & Humphreys, 

2004, p. 180; Wynstra et 

al., 2001, pp. 159-160) 

Table 5: Barriers in Early Supplier Involvement 

In summary, supplier involvement in New Product Development has several goals, 

including cost reduction, lead time reduction and increased quality. In addition, the extent of 

supplier involvement differs based on the development risk and the degree of supplier’s 

autonomy. Moreover, supplier involvement should take place during the concept and design 

phase. Lastly, several barriers can be attributed to the buyer, the supplier and the relationship 

between both. The next part will focus on the situational factors that apply to early supplier 

involvement in new product development.  

2.2.3 Contingency factors for supplier involvement in NPD 

Supplier involvement may not always beneficial. Multiple contingency factors are grouped into 

the macro-, meso-, and micro-environment and are explained below.  

Macro-environment 

Several factors in the macro-environment may influence the choice for supplier involvement. 

At first, the increased pressure of (global) competition may force a company to introduce new 
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products or improve existing products. Consequently, due to the faster product development 

process and rapid market introductions, the available time is shrinking which forces companies 

to shorten their lead times. Furthermore, new products become more and more complicated and 

cause complex processes, resulting in heavy demand for engineering resources. Second, the 

national culture, national legal, and financial systems influence the choice for supplier 

involvement. It is argued that the Japanese cultural norms centred on collectivism had a 

significant positive effect on the early supplier involvement practices. Concerning national 

legal and financial systems, cultural norms and the systems that govern the transactions and 

arrangements guide the behaviour of organisations (Bidault et al., 1998b, p. 53). 

Meso environment 

The industry characteristics or meso environment may influence to choice for supplier 

involvement. According to Bidault et al. (1998b, p. 57), specific norms may apply to a certain 

industry just as certain norms apply to national culture. These norms can be explained by the 

industry characteristics and influence to choice for supplier involvement. At first, companies 

tend to benchmark their practices with firms that are leaders in the industry, this may cause 

firms to adopt similar practices, for example, early supplier involvement (Bidault et al., 1998b, 

p. 58). Second, early supplier involvement is only feasible if the industry possesses suppliers 

with the right capabilities. This means that a supplier should be able to take certain R&D 

responsibilities. Furthermore, also other capabilities such as the manufacturing, assembly, and 

logistics capabilities should be sufficient (Wagner & Hoegl, 2006, p. 938). These capabilities 

may be already in place or developed throughout the relation (Bidault et al., 1998b, p. 57). 

Micro environment 

The micro-environment or firm-level factors may influence to choice for supplier involvement. 

At first, the supplier responsibility, or the level of involvement should be clear to all parties. As 

discussed earlier, certain supplier involvement strategies exist ranging from “none” to “black 

box” (Bidault et al., 1998b; Wagner & Hoegl, 2006). Second, technology uncertainty causes 

early supplier influence (Parker et al., 2008, p. 74). Here, the potential risk may be reduced 

through co-development with a supplier (Bidault et al., 1998b, p. 58). So, the need for new 

technology is associated with the earlier integration of suppliers in new product development 

(Parker et al., 2008, p. 73). Third, a good buyer-supplier relationship is a prerequisite for 

supplier involvement in new product development projects. This is due to the sensitive nature 

of new product development where intellectual property and trade secrets are common. As a 

result, established and trusting relationships with suppliers are associated with both earlier 

integration and a higher extent of integration with suppliers in new product development 
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(Parker et al., 2008, p. 74). Moreover, Wagner and Hoegl (2006, p. 938) describes that the 

buying firm should establish cooperative norms with a high level of trust and commitment and 

should ensure an open exchange of information between firms. Besides, the supplier should be 

well managed on project level relating to the quality of the collaboration between the buyer and 

the supplier’s project members (Wagner & Hoegl, 2006, p. 938). Fourth, special attention 

should be given to items that have a significant impact on the performance of a finished product 

in a new product development project. Especially when the outsourced items are not well 

known to the buyer and thus may lack the knowledge about the requirements. Tight integration 

with the supplier may solve these issues through enhanced communication, information 

sharing, and joint problem-solving. Thus strategic important products are associated with a 

higher extent of supplier involvement (Parker et al., 2008, p. 74). Finally, also the timing of the 

integration is important as early integration offers an opportunity for a higher extent of 

integrations with the supplier. So, the potential for tighter integration increases when there is 

more time for the buyer and supplier to establish relationships and develop integrated processes 

(Parker et al., 2008, pp. 74-75). 

 Overall, it is clear that numerous factors in the macro, meso, and micro environment 

influence to choice for supplier involvement in new product development. However, this paper 

focuses on public IT procurement. Therefore, the next part contains a description of early 

supplier involvement during the pre-tender stage of public procurement.  

2.2.4 Early Supplier involvement during the pre-tender phase 

This part explains the moment of supplier involvement in public procurement by elaborating 

on the activities, stages and tender procedures in public procurement as discussed before.  

At first, Alhola, Salo, Antikainen, and Berg (2017, p. 60) describe the need for supplier 

involvement as they state that the value of a product or service is never created by simple 

transactions between the buyer and supplier but rather in co-creation with the stakeholders and 

the users involved in the procurement preparation. Furthermore, according to Alhola et al. 

(2017), “the crucial role of market dialogue in the planning and tendering phases are recognized 

as an important determinant of the success of the public contract’’(p.61). In addition, Uyarra et 

al. (2014, p. 633) describe that the interaction between buyer and supplier can create an 

environment of trust that reduces opportunism, the need for monitoring, and transaction costs 

that occurs due to information asymmetry. Early engagement with the supplier can lead to better 

market knowledge that can be used in the tender specifications. However, interaction and 
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communication between potential suppliers and public buyers may be constrained by lack of 

skills, risk aversion or too rigid application of procurement procedures (Uyarra et al., 2014, p. 

633).  

Nevertheless, McKevitt and Davis (2015) mention that “successful tendering requires 

buyers and sellers to interact and engage at stage 1 or prior to a formal competition”(p.80). In 

addition, supplier involvement should take place during the pre-tender stage since McKevitt 

and Davis (2015) note that during the pre-tender stage, “buyers conduct market research and 

engage with potential sources of supply without the constraints of public procurement 

regulations”(p.79). They further describe that the potential for buyer-supplier interaction is 

greatest at the pre-tender stage. At this stage, suppliers have the opportunity to communicate 

their value proposition and may seek to influence before the development of specifications. For 

complex projects, it is possible to use the ‘competitive dialogue’ procedure in order to discuss 

the requirements with potential suppliers prior to the development of requirement specifications 

(McKevitt & Davis, 2015, pp. 79-80). Overall, it is clear that the potential for supplier 

involvement is at greatest during the pre-tender phase, thus this paper will focus on the pre-

tender stage. Consequently, the next part focuses on the pre-tender stage by explaining the 

factors that define the needed degree of early supplier involvement in public IT procurement.  

2.2.5 Factors that define the degree of ESI in public IT procurement 

This part contains a description of factors that define the needed degree of early supplier 

involvement during the pre-tender stage of public IT procurement. At first, public procurement 

literature is discussed to define these factors. Second, this part concludes by pronouncing a table 

with factors that define the needed degree of supplier involvement in public IT procurement.  

A stream of literature discusses the supplier’s roles during the service specification 

phase. Firstly, Axelsson and Wynstra (2002) proposed four alternative service definition 

methods including, 1) input-oriented definitions focusing on the supplier’s resources and 

capabilities; 2) process-oriented approaches emphasizing the process to produce a service, so 

the processes and activities; 3) function-oriented definition includes service functionality and 

output, here the detailed specifications are drawn interactively or by the supplier, and 4) 

outcome-oriented approaches relating to the economic value. The classification implies the 

distinct roles and differing extent of interaction between the buyer and the supplier. Besides, 

buyer’s capabilities influence the choice for a service specification method, for example, a 
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process-oriented approach requires detailed technical knowledge about service production 

(Axelsson & Wynstra, 2002).  

Secondly, Selviaridis, Agndal, and Axelsson (2011, pp. 81-82) used the work provided 

by Axelsson and Wynstra (2002) to identify five categories of factors that influence the service 

definition (de)stabilization. At first, sourcing capability refers to the buying firm’s technical 

and/ or operational knowledge, the sourcing and specification expertise, and the ability to 

examine supply markets and achieve competitive prices. Second, supplier expertise denotes the 

dependence on the buyer’s specific knowledge and the supplier’s technical expertise. Third, 

complexity involves service complexity and decision-making complexity. Fourth, relationship 

continuity refers to partner-specific knowledge and service-design dependency on the pre-

existing organisational and technical service structure. Fifth, adaptive interactions describe the 

buyer-supplier interactions to re-define the evolving requirements (Selviaridis et al., 2011, pp. 

81-82). The relevance of these five factors in the service specification of IT is underlined by 

Gelderman et al. (2015, p. 225) as they found evidence for the impact of these factors for 

purchasing IT services.   

Third, based on the different roles suggested by Axelsson and Wynstra (2002) and the 

factors as proposed by Selviaridis et al. (2011, pp. 81-82), Selviaridis et al. (2013, p. 1405) 

established a model for supplier involvement during the service specification. The authors 

distinguished the axes, namely the buyer perceived uncertainty and the provider's buyer-

specific experience. Based on these axes, four different roles could be identified including, re-

engineering, translating, developing and fine-tuning (Selviaridis et al., 2013, p. 1405). A 

visualization of the model is given in figure 4.  

 

Figure 4: Supplier Involvement Roles during Service Specification 
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At first, the translating role describes that a lack of understanding and knowledge of 

buyer requirement and broader business needs causes service providers to assume responsibility 

in translating buyer functional requirements into specific activities, processes, systems and 

resources. Second, in the re-engineering role, purchasers ore often knowledgeable and define 

in detail the required activities, processes and operating procedures while focussing on 

resources and cost reduction. Third, in the developing role, the buyer defines the functional 

demands and the provider develops specifications in terms of required activities, resources and 

processes. Fourth, the fine-tuning role describes a situation where the role of the provider 

remains limited to fine-tuning of resources to reduce price and service costs. This is caused by 

the knowledgeable buyers who dispose of a wealth of information regarding operational 

requirements and cost and lead definition of activities, processes and necessary supplier 

capabilities (Selviaridis et al., 2013, pp. 1405-1406). 

 Fourth, Holma et al. (2019, p. 5) use the model from Selviaridis et al. (2013, pp. 1405-

1406) to describe the provider’s involvement during the service specification pre-tender phase. 

They propose a model of meaningful involvement where the purchasing department 

orchestrates the interaction between the service provider, the internal customer and 

stakeholders. They state the meaningfulness of involvements stems from the identification of 

the purchasing situation. A level involvement that is too low and with the wrong co-

development procedures may frustrate the stakeholders whereas a level involvement that is too 

deep with ambitious methods may be regarded as too heavy for the purpose and thus not 

generating enough benefits. Therefore, the meaningfulness of involvement depends on the 

situational needs of a certain procurement case. Hence, certain contingency factors need to be 

taken into account to determine the optimal level of involvement.  The authors suggest the 

following four contingency factors, the complexity of the purchase, the level of innovativeness 

sought, buyer-perceived uncertainty, and the provider’s buyer-specific experience (Holma et 

al., 2019, p. 5). Both the buyer-perceived uncertainty and the provider’s buyer-specific 

experience are adopted from Selviaridis et al. (2013, pp. 1405-1406).  

 To conclude, it can be stated that a stream of public procurement literature describes the 

factors that define the supplier involvement roles during the pre-tender phase. Furthermore, also 

a stream of literature describes the factors that drive early supplier involvement in new product 

development. An overview of the factors concerning both perspectives is presented in table 6. 
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Perspective Factor Description References 

New Product 

Development 

Competitive 

pressure 

A highly competitive environment 

forces companies to be more 

innovative  

(Bidault et al., 

1998b, p. 59) 

Need for new 

technology 

Technology uncertainty increases 

risk which may be reduced with 

supplier involvement 

(Parker et al., 

2008, p. 74) 

Strategic 

importance 

Products that have a significant 

influence on the final result  

(Parker et al., 

2008, p. 74) 

Buyer -supplier 

relationship 

A trusting and cooperative 

relationship drives early supplier 

involvement 

(Parker et al., 

2008, p. 74) 

Public 

procurement 

Buyer perceived 

uncertainty 

A highly dynamic and uncertain 

decision making 

(Selviaridis et al., 

2013, p. 1399) 

Buyer-specific 

experience 

Suppliers engage in a repeated 

transaction and long-term 

relationships  

(Selviaridis et al., 

2013, p. 1399) 

The complexity 

of the purchase 

The heterogeneity and range of an 

organization's activities 

(Bensaou & 

Venkatraman, 

1995, p. 1471) 

Level of 

innovativeness 

sought 

 (Holma et al., 

2019, p. 5) 

Table 6: Factors that drive Early Supplier Involvement 

The factors presented in Table 6 provide an overview of factors that drive early supplier 

involvement. However, these factors are all adopted from former empirical research. All these 

papers are based on differing theories and perspectives. Therefore, it is uncertain if all relevant 

factors are included. To add a theoretical perspective to this paper, both the Resource 

Dependence Theory and Transaction Cost Economics are discussed in the next section. 
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2.3 RDT and TCE to identify factors for ESI in public IT procurement 

This section explains the Resource Dependence Theory and the Transaction Cost Economics 

to add a theoretical perspective and to identify relevant factors. Both theories are first 

introduced followed by empirical research that supports the theory to explain supplier 

involvement. Lastly, the combination of both theories is explained including the sketch of a 

theoretical model.  

2.3.1 Resource Dependence Theory (RDT) explained  

The Resource Dependence Theory may explain the need for early supplier involvement. In 

1978, the theory was developed by Pfeffer’s and Salancik’s publication of ‘The External 

Control of Organizations: A Resource Dependence Perspective (Pfeffer & Salancik, 2003). 

According to Hillman, Withers, and Collins (2009) the theory “has become one of the most 

influential theories in organizational theory and strategic management” (P.1404). The RDT 

describes the organisations as open systems which depend on the contingencies in the external 

environment. It recognizes the influence of external factors on organisational behaviour and 

managers can act to reduce environmental uncertainty and dependence (Hillman et al., 2009, p. 

1404). The theory can be used as a theoretical perspective to understand inter-organisational 

relations, it explains why formally independent organisations engage in different kind of inter-

organisational arrangements, for example, alliances, in-sourcing, board interlocks, and mergers 

and acquisitions. These arrangements help organisations to cope with interdependencies (Drees 

& Heugens, 2013, p. 1667; Hillman et al., 2009, p. 1404). So, the RDT may be used to explain 

inter-organisational relationships. Indeed, according to Drees and Heugens (2013), the main 

question in the RDT is “Why do organizations enter into inter-organizational 

arrangements?”(p.1668). The authors further explain that external dependencies require 

organisations to achieve a degree of control over their environment. In other words, Pfeffer and 

Salancik (2003) describe that organisations are affected by their environment and try to manage 

these resources dependencies by establishing inter-organisational arrangements. These, inter-

organisational arrangements are instruments to reduce power imbalance and to manage mutual 

dependencies between the focal party and the environment which contains critical resources in 

order to achieve strategic control over the crucial external factors (Drees & Heugens, 2013, p. 

1669). However, the RDT may be valuable but does not entirely clarify inter-organisational 

relationships which means that the theory should be integrated with other theoretical 

perspectives (Hillman et al., 2009, p. 1406). That is why also the Transaction Cost Economics 

is discussed in chapter 2.3.3. 
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2.3.2 The use of the RDT in the context of early supplier involvement 

This part discusses empirical research that used the RDT in the context of early supplier 

involvement. Multiple papers have been identified and are explained below.  

Empirical research marks the relevance for the RDT to describe the need for early 

supplier involvement. At first, Yan and Dooley (2014, p. 59) use RDT to describe the quality 

of buyer-supplier collaboration in new product development projects. Yan and Dooley (2014) 

state that “in order for the joint action to succeed, buyer and supplier groups need to realize 

resource synergy while minimizing resource wastes by effectively interacting with each 

other”(p.62). Findings suggest several antecedents describing the quality of buyer-supplier 

relationships. At first, buyer-interactions are more likely to emerge on the project level when 

both groups have congruent goals and complementary capabilities. Second, on an inter-

organisational level, both firms should have spent considerable joint efforts beyond the current 

project for exploring synergies and opportunities in the relationship. Third, the authors identify 

a negative relation between relationship-specific investments on the quality of collaboration 

(Yan & Dooley, 2014, pp. 75-77).  

Secondly, Xiao, Petkova, Molleman, and van der Vaart (2019, p. 697) used the RDT as 

a moderating variable in the relationship between technological uncertainty and supplier 

involvement. They found a positive relationship between technological uncertainty and supplier 

involvement. However, supplier involvement may not always be beneficial for several reasons. 

First, there is a risk of knowledge leakage since the buyer’s core product and process 

technologies are exposed. Second, inter-organisational collaboration involves transaction costs, 

including investments, streamlining information, and coordination costs. Third, supplier 

involvement causes a certain level of lock-in, making it more difficult to switch to another 

supplier. Therefore, the buyer has to find a balance between the pros and cons of supplier 

involvement. Consequently, Xiao et al. (2019, p. 705) argue that resource dependence between 

the buyer and supplier may offer important factors to shape the trade-off. Indeed, evidence was 

found that supplier dependence, buyer dependence and interdependence moderates the 

relationship between technology uncertainty and supplier involvement.  

In summary, figure 6 visualizes that the RDT reduces environmental uncertainty by 

inter-organisational relationships. These inter-organisational relationships are used to manage 

power and interdependence. Empirical studies provide evidence that the RDT is suitable to 

explain supplier involvement. Hereafter, the Transaction Cost Economics is discussed to 
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elaborate further upon the transaction cost that was already briefly mentioned by Xiao et al. 

(2019, p. 699). 

 

Figure 6: Resource Dependence Theory in the context of Early Supplier Involvement 

2.3.3 Transaction Cost Economics (TCE) explained 

While the RDT discusses the need to obtain resources through early supplier involvement, the 

Transaction Cost Economics may provide an addition to the theory. the Transaction Cost 

Economics was developed by Williamson in his book “Markets and Hierarchies” where he 

described the relative efficiency of alternative governance structures with the three dimensions 

of a transaction (Williamson, 1981, p. 548). The three dimensions include asset specificity, 

uncertainty and transaction frequency. The central question in TCE is whether a transaction is 

more efficiently performed within a company (vertical integration) or outside the company by 

a contractor (market governance) (Geyskens, Steenkamp, & Kumar, 2006, p. 520). According 

to Williamson (1981) “A transaction occurs when a good or service is transferred across a 

technologically separable interface (p.552)”. The general assumption in the TCE is defined by 

Geyskens et al. (2006), as they state that “market governance is more efficient than vertical 

integration owing to the benefits of competition (p.520)”. The TCE has two behavioural 

assumptions. At first, human agents are subject to bounded rationality (Williamson, 1981, p. 

553). This means that managers satisfy objectives in a way that does not optimise profits since 

they are unable to receive all information (Cousins, Lamming, Lawson, & Squire, 2008, p. 32). 

Next to that, the second behavioural assumption is that at least some agents are opportunistic 

and driven by self-interest (Cousins et al., 2008, p. 32; Williamson, 1981, p. 554).  

The three dimensions of transactions include asset specificity, uncertainty and 

transaction frequency (Geyskens et al., 2006, p. 521; Williamson, 1981, p. 555). At first, asset 

specificity arises when a certain transaction cannot be easily deployed outside of the 

relationship between two parties. Second, uncertainty arises when contingency factors in an 

exchange are too unpredictable to be specified in a contract or when performance cannot be 

easily measured. Third, the transaction frequency refers to the extent to which a transaction 
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occurs (Geyskens et al., 2006, p. 521). The dimensions of a transaction determine the suitable 

type of governance structure. Market governance is preferable when the level of asset 

specificity and uncertainty is low which makes it more efficient to buy from the market. 

However, when the extent of asset specificity and/ or uncertainty increases upon a certain level, 

hierarchy governance is preferable. Here, the risk of hold up increases and it is therefore 

recommended to integrate the product (Cousins et al., 2008, p. 32). 

2.3.4 The use of the TCE in the context of early supplier involvement  

Several empirical studies underline the relevance of TCE to explain early supplier involvement 

in public procurement. At first, Mallick, Schroeder, and Luo (2010, p. 251) use the TCE to 

explore the role of internal coordination capability in supplier involvement. They describe that 

sharing capabilities, resources and costs with partners may be an attractive option, but this also 

creates coordination costs and integration challenges. Furthermore, the authors suggest that the 

decision to involve the suppliers can be seen as a make or buy decision. The TCE is used to 

argue that there are risks and benefits associated with new product development which will 

increase while outsourcing of parts. When more and more parts or components are outsourced 

to the supplier, coordination may become complex resulting in high transaction costs. Thus, the 

authors hypothesise that a higher the percentage of parts designed and manufactured by the 

buyer results in a lower collaborative new product development project performance. After 

conducting a survey, evidence was found for the hypothesis indicating that outsourcing involves 

performance risk and coordination costs which increases with complexity and uncertainty of 

the outsourced activity (Mallick et al., 2010, pp. 259-260).  

Secondly, Yan and Kull (2015, p. 403) studied supplier opportunism in buyer-supplier 

collaboration on the context of new product development. They examine if task antecedents, in 

particular, product complexity and technological uncertainty, and relational antecedents, 

involving inter-firm coordination efforts and mutual relationships specific investments affect 

the exposure to supplier opportunism for the buying firm. From a TCE perspective, the authors 

explain that inter-organisational collaboration is a hybrid form of governance between 

hierarchy-based governance and market-based governance. Furthermore, they explain that 

misalignment between the hybrid governance structure and an uncertain exchange context may 

result in a lack of control of opportunism, which causes higher transaction costs. In addition, 

Yan and Kull (2015, pp. 410-412) established several hypotheses. At first, both product 

complexity and technological novelty increase supplier opportunism. Second, coordination 

efforts and mutual relationship-specific investments may reduce supplier opportunism. 
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Evidence confirmed three of the four hypotheses, only the relationship of technological novelty 

was not significant (Yan & Kull, 2015, pp. 430-431). 

Thirdly, Griffith, Harmancioglu, and Droge (2009, p. 217) use both the TCE and RDT 

to explain the influence of asset specificity and uncertainty on supply concentration and the 

degree of supplier involvement. Here, asset specificity contains the degree of modularity, the 

strategic importance of the project, and the specificity of the technology. Besides, uncertainty 

is specified as cultural distance and technological discontinuity. Regarding supplier 

involvement, the results indicate that modularity and strategic importance increase the degree 

of supplier involvement while the specificity of the project technology and technological 

discontinuity reduce the degree of supplier involvement (Griffith et al., 2009, p. 223). 

Overall, figure 6 visualizes the role of the TCE in the context of supplier involvement. 

Both uncertainty and asset specificity are concepts from the theory that cause transaction costs. 

In addition, bounded rationality and supplier opportunism also increase transaction costs. The 

next part combines the RDT and TCE resulting in a theoretical research model.  

 

Figure 5: Transaction Costs Economics in the context of Early Supplier Involvement 

2.3.5 Combining the RDT and TCE to define a theoretical perspective 

This part discusses the relation between the RDT and TCE resulting in a theoretical model. This 

model is used to establish the hypotheses in the next part.  

At first, the Resource Dependence Theory focuses on the control of external resources 

to reduce both environmental uncertainty and dependency by establishing inter-organisational 

relationships (Hillman et al., 2009, p. 1404). So, early supplier involvement may take place to 

reduce environmental uncertainty by controlling the environment. Secondly, Transaction Cost 

Economics describes the transaction cost which may arise in a certain transaction and can be 

explained by asset specificity and uncertainty (Geyskens et al., 2006, p. 520). So, early supplier 

involvement may not always be beneficial due to rising transaction costs. Combining both 

theories may result in factors that define the needed degree of supplier involvement, as Griffith 

et al. (2009) explain that  “TCE and RDT together help to explain efficiency and effectiveness 
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in organizing relationships”(p.218). Therefore, both theories are used to establish and group the 

hypotheses resulting in a research model.  

By combining both theories, multiple theoretical factors influencing the needed degree 

of involvement are identified as can be seen in figure 7. At first, both the Resource Dependence 

Theory and the Transaction Cost Economic describe the influence of environmental 

uncertainty. So, the first level of factors consists of environmental factors. Second, the RDT 

describes the role of dependence and inter-organisational relations to obtain resources. These 

resources may be further explained with asset specificity according to the TCE. Therefore, the 

second level of factors incorporates dependency factors relating to the buyer-supplier relational 

aspects and asset specificity. Third, the TCE discusses how bounded rationality and supplier 

opportunism cause transaction costs. Thus, the third level of factors involves the transaction 

cost for early supplier involvement.   

 

Figure 6: Resource Dependence Theory and Transaction Costs Economics combined 

2.4 Retrieving hypotheses from the literature review  

This section pronounces the hypotheses retrieved from the literature review. Below the supplier 

roles which denote the dependent variable are discussed. Thereafter, hypotheses grouped into 

environmental, dependency and transaction costs are defined. Lastly, figure 9 presents a 

research model containing all the variables and hypotheses. 

2.4.1 Supplier Roles Advice, Functional, Technical and Feedback as the dependent 

variable 

The dependent variable contains the supplier roles during the tender specification phase. The 

supplier roles are based upon several references. At first, Selviaridis et al. (2013, pp. 1405-

1406) define four supplier roles, including the translating, developing, fine-tuning and re-

engineering role. These roles are divided by two axes namely, the buyer’s perceived uncertainty 

and provider’s buyer-specific experience. Although these roles provide insight into the supplier 
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roles during the pre-tender phase, clear definitions are lacking. Therefore, the concepts of 

technical and functional specifications as described by (PIANOo, 2020e, p. 1) are adopted to 

further specify the supplier roles. By combining both references, a supplier involvement matrix 

during the pre-tender phase that distinguishes between four supplier roles could be established 

as visualized in figure 8. All supplier roles have a different meaning. At first, the advice role 

means that suppliers are involved to give advice prior to the establishment of the tender 

specifications. Second, feedback role means that suppliers are involved to give feedback to the 

defined tender specifications. Third, the functional role describes that suppliers are involved to 

define the functional tender specifications. Lastly, the technical role denotes that suppliers are 

involved to define the technical tender specifications. 

As presented in figure 8, the matrix contains two axes, namely the intensity of supplier 

involvement and the extent to which the specifications can be influenced. At first, the intensity 

of supplier involvement may differ between low and high. Here, both technical and functional 

represent a high form intensity of supplier involvement since the supplier is directly involved 

in the specifications. Besides, the feedback and advice role denotes a low intensity of supplier 

involvement since the supplier is involved before or after the establishment of the 

specifications. Next to the intensity of supplier involvement, the extent to which the 

specifications can be influenced defines the second axe by distinguishing between low and high. 

At first, when the buyer has already developed the specifications to a certain extent, the extent 

to which the specifications can be influenced may be low which means that the feedback and 

technical role are applicable. Second, when the buyer knows less about the specifications, the 

extent to which the specifications can be influenced may be high which means that the advice 

and functional role are applicable.  

 

Figure 7: Supplier Roles as the dependent variable 
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2.4.2 Environmental factors for early supplier involvement in public IT procurement 

This part pronounces several environmental factors that require a supplier role during the pre-

tender phase. The theoretical rationale is explained briefly, followed by the hypotheses. 

 Environmental factors may drive early supplier involvement. The RDT describes that 

organisations depend on the external environment and explains that environmental uncertainty 

can be reduced with inter-organisational relationships (Hillman et al., 2009, p. 1406). 

Furthermore, the TCE explains that uncertainty arises when contingency factors in an exchange 

are too unpredictable to be specified in a contract or when performance cannot be easily 

measured (Geyskens et al., 2006, pp. 520-521). In addition,  Holma et al. (2019, p. 3) describe 

that buyer’s perceived uncertainty demands for stakeholder involvement including supplier 

involvement. So, the supplier roles may reduce different types of uncertainty since each role 

denotes a form of inter-organisational relationships. At first, technological uncertainty can arise 

when the buyer is unaware of all the technological developments. As explained, the IT market 

in public procurement is characterised by rapid technology developments (PIANOo, 2020g, p. 

1). So, in a highly technological uncertain environment, a public buyer may have to cooperate 

with the supplier(s) to gain knowledge and consequently to reduce uncertainty. Indeed, Parker 

et al. (2008, p. 73) explain that technology uncertainty causes early supplier influence, since it 

may reduce risk caused by uncertainty. Therefore, each of the supplier roles is expected to 

reduce technology uncertainty. Next to technology uncertainty, the IT market is characterized 

as a rapidly changing market  (PIANOo, 2020g, p. 1). This may imply that the competitive 

environment is intensive where many competitors try to achieve a competitive advantage. As a 

result, public IT procurers may benefit from the intensive competitive environment by 

involving the supplier during the pre-tender stage as early supplier involvement holds 

considerable benefits including cost reduction and increased value (Wynstra et al., 2001, p. 

158). Indeed, public procurement already applies concepts such as the ‘competitive dialogue’ 

and ‘competition procedure with negotiation’ to benefit from competing suppliers (PIANOo, 

2020b, 2020j). So, public procurement already uses a competitive environment by applying 

concepts to benefit from suppliers. This means that the intensity of the competitive environment 

may lead to each of the four supplier roles since these roles offer a manner to use the competitive 

environment. Overall the following hypotheses could be defined regarding the environmental 

factors: 

Hypothesis 1: Technology uncertainty in public IT procurement drives early supplier 

involvement in all supplier roles during the pre-tender phase.  



  

- 36 - 

 

 Hypothesis 2: The competitive intensity in public IT procurement drives early supplier 

involvement in all supplier roles during the pre-tender phase. 

2.4.3 Dependency factors for early supplier involvement in public IT procurement 

This part discusses dependency factors which require a supplier role during the pre-tender 

phase. Factors explaining dependency are divided into relational aspects and asset specificity. 

The theoretical rationale is explained followed by the hypotheses. 

 Dependency may drive early supplier involvement. At first, the RDT explains the need 

for inter-organisational relationships to control dependence and to obtain resources (Hillman et 

al., 2009, p. 1404). So the RDT stresses the need for buyer-supplier relationships to obtain 

resources. Indeed, scholars argue that the supplier’s buyer-specific knowledge influences the 

role of the supplier during the service specification phase and thus the demand for a certain 

degree of supplier involvement (Holma et al., 2019, p. 5; Selviaridis et al., 2013, pp. 1400-

1401). For public procurers in IT, this means that early supplier involvement is more likely to 

take place when the supplier has specific knowledge about the buyer gained by former 

experience. Furthermore, also the degree of supplier involvement may be higher, as Selviaridis 

et al. (2013, p. 1405) explain that the supplier can translate output-based specifications into 

both technical and functional demands when the supplier has buyer-specific experience. 

Overall, buyer-supplier specific experience may drive supplier involvement in each of the 

supplier roles since former experience is beneficial for each role. Second, apart from 

experience, also relational specific investments may drive supplier involvement. At first, Yan 

and Kull (2015, pp. 409-410) note that supplier involvement and especially a high degree of 

supplier involvement may lead to supplier opportunism. However, the authors also argue that 

supplier opportunism may be reduced with mutual specific investments. The reason for this is 

that, in a situation where both the buyer and supplier devote resources such as dedicated 

equipment and partner-specific knowledge, supplier opportunism is less likely to take place 

since such investments lose their value if the relationship breaks (Yan & Kull, 2015, pp. 411-

412). For public IT buyers during the pre-tender stage, this means that the expected relational 

specific investments may reduce supplier opportunism and therefore drive supplier involvement 

in each of the roles. However, it should be considered that relational specific investments may 

cause vendor lock-in since the buyer is less likely to withdraw from the supplier. Nevertheless, 

expected relational specific investment drive early supplier involvement since both the buyer 

and supplier may be dependent on each other due to the expected investments. Overall, the 

following hypotheses could be established regarding the buyer-supplier relationship: 
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 Hypothesis 3: The presence of previous experience (3A), the extent of experience (3B) 

and expectations of supplier's buyer-specific experience (3C) drive early supplier 

involvement in all supplier roles during the pre-tender phase in public IT procurement 

Hypothesis 4: Expected relational specific investments drive early supplier involvement 

in all supplier roles during the pre-tender phase in public IT procurement 

Besides the relational aspects, dependency also relates to asset specificity. At first, 

according to the TCE, asset specificity refers to a transaction that cannot be easily deployed 

outside of the relationship between two companies (Geyskens et al., 2006, p. 521). Furthermore, 

Griffith et al. (2009, p. 219) state that, such assets may cause dependence since their attendance 

increases switching costs and makes exchange parties irreplaceable. Also, the authors use three 

constructs related to asset specificity including strategic importance of the purchase, modularity 

and specificity of the technology. At first, concerning the strategic importance of the purchase, 

from an early supplier involvement perspective, Parker et al. (2008, p. 74) state that strategic 

important products are associated with a higher extent of supplier involvement, since issues 

may be solved through enhanced communication, information sharing, and joint problem-

solving. So, a public IT buyer may enhance increased knowledge about the requirements which 

reduces the risk for the critical items. The increased knowledge about the requirements may 

relate to each supplier roles. Therefore, strategic important purchases are expected to drive 

supplier roles during the pre-tender stage. Second, modularity may refer to the complexity of 

the purchase. At first, Yan and Kull (2015, p. 410) describe that complex products have a large 

number of components that share many design interfaces and require specialized expertise for 

development. Furthermore, in the context of public procurement of IT, Moe et al. (2017, p. 158) 

explain that complexity demands for a higher extent of supplier involvement. The reason for 

this is that the procuring entity has limited competence and may, therefore, benefit from a 

dialogue with public entities (Moe et al., 2017, p. 158). Besides, Holma et al. (2019, p. 3) 

discuss that purchases with a high level of complexity require supplier involvement during the 

pre-tender stage. So, complex purchases are expected to benefit from each of the supplier roles. 

Third, regarding the specificity of the technology, this may refer to the innovativeness of a 

purchase. For the IT-buyer, innovative purchases may cause uncertainty since the buyer is not 

familiar with the purchase. Indeed Holma et al. (2019, p. 3) discuss that a high level of 

innovativeness sought requires supplier involvement during the pre-tender stage. Furthermore, 

Parker et al. (2008, p. 73) state that in situations with technology unfamiliarity, buyers may 

benefit from assistants by the supplier to sufficiently articulate the technological requirements. 
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So, when the public procurers face technological newness, they may benefit from supplier 

involvement in each role. Overall the following hypotheses could be established: 

Hypothesis 4: Strategic important purchases drive early supplier involvement in all 

supplier roles during the pre-tender phase in public IT procurement  

Hypothesis 5: Complex purchases drive early supplier involvement in all supplier roles 

during the pre-tender phase in public IT procurement  

Hypothesis 6: Innovative purchases drive early supplier involvement in all supplier roles 

during the pre-tender phase in public IT procurement  

2.4.4 Transaction cost factors for early supplier involvement in public IT 

procurement 

This part discusses several transaction cost factors that may arise for each supplier role during 

the pre-tender phase. The previous parts explained the factors that drive early supplier 

involvement. However, certain transaction costs arise with early supplier involvement which 

may negatively influence supplier roles in public IT procurement. Therefore, several 

hypotheses have been conducted which are explained below.  

 Expected transaction costs may negatively influence the supplier roles in public IT 

procurement. At first, Xiao et al. (2019, p. 699) explain that inter-organisational collaboration 

involves transaction costs, including investments, streamlining information, and coordination 

costs. These transaction costs may have a negative effect on the need for supplier involvement. 

According to the TCE, bounded rationality and opportunism increase the transaction costs 

(Geyskens et al., 2006, pp. 520-521). Besides, transaction costs also increase under conditions 

of asset specificity and uncertainty (Grover & Malhotra, 2003, p. 460). Consequently, from a 

buyer-supplier relational perspective, Grover and Malhotra (2003, p. 469), grouped transaction 

costs into four categories including 1 ) effort required in developing the relationship; 2) 

monitoring the performance of the supplier; 3) addressing problems that might arise in the 

relationship, and 4) the likelihood of a supplier taking advantage of the relationship. These 

transaction costs may all have a negative influence on the supplier roles during the pre-tender 

stage in public IT procurement. At first, the expected effort required to develop a relationship 

may negatively influence early supplier involvement in public procurement of IT since the 

public procurer should invest additional effort to establish a relationship for each of the supplier 

roles. The public procurer may have limited resources to invest which makes early supplier 

involvement not always beneficial. This is also emphasized by Mallick et al. (2010, p. 259) as 
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they explain that outsourcing parts lead to more coordination effort and consequently higher 

transaction costs. Second, early supplier involvement requires additional monitoring effort 

which makes the process costly in time and money. This is also explained by Griffith et al. 

(2009, p. 2290) as they describe that supplier involvement requires monitoring which makes 

supplier involvement less beneficial.  The public procurer has only limited capacities to monitor 

the suppliers. Thus, early supplier involvement relating to the supplier roles is not always 

profitable. Third, problems may occur throughout the process of early supplier involvement. 

For example, these problems may arise when a supplier has the feeling that they are not treated 

equally to the other suppliers. Due to the nature of public procurement with the principles, 

problems may arise while coping with these situations. These problems may arise in each of 

the supplier roles and are therefore expected to have a negative effect on supplier involvement. 

Fourth, due to the highly technological uncertain environment that characterises public IT 

procurement, the supplier may take advantage of the buyer. Furthermore, Yan and Kull (2015, 

p. 410) explain that supplier opportunism is likely to take place in situations with technology 

novelty and product complexity. So, for example, IT buyers may be unaware of the cost of a 

certain technology due to the complexity. As a result, suppliers may use this unawareness by 

charging additional fees. Especially, for the supplier roles with high intensity including the 

technical and functional role, supplier opportunism may take place. Overall the following 

hypotheses could be established regarding the transaction costs: 

Hypothesis 7: The expected effort required to establish a relationship negatively affects 

early supplier involvement in all supplier roles during the pre-tender phase in public IT 

procurement  

Hypothesis 8: Expected cost to monitor the relationship negatively affects early supplier 

involvement in all supplier roles during the pre-tender phase in public IT procurement  

Hypothesis 9: Expected costs to solve problems during the relationship negatively 

affects early supplier involvement in all supplier roles during the pre-tender phase in 

public IT procurement  

Hypothesis 10: The expected likelihood that the supplier is taking advantage of the 

buyer negatively affects early supplier involvement in all supplier roles during the pre-

tender phase in public IT procurement  
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Figure 8: Research Model with Hypotheses 

3 Methods 

This chapter elaborates on the methods applied in this paper. At first, the literature review 

approach is discussed. Second, the survey design including the measurements used is explained. 

Third, the sample is defined and the data collection method is given. Fourth, the statistical tests 

to analyse the data are described. Fifth, the quality assessment of the data is reported. Lastly, 

the R squared values for the dependent variables are pronounced.  

3.1 Literature Review Approach 

Acquiring relevant literature is important to establish a theoretical framework. Therefore, a 

literature review has taken place. Scopus is used as a search engine in order to find relevant 

articles. In Appendix C, a table is presented with the literature review approach. The first 

column presents the keywords with the initial hits in the second column. Due to the number of 

hits, it was sometimes necessary to add the subject ‘Business Management and Accounting’ as 

a limitation. Moreover, to decrease the number of hits, articles from before 2015 were 

sometimes excluded to reduce the number of hits. All the remaining articles were assessed by 

at least reading the abstract. Useful articles were saved and the amount of saved articles is given 

in the column with used papers. In addition, the search key in Scopus is stated. Lastly, back- 

and forward searches were performed based on the previously identified articles. 



  

- 41 - 

 

3.2 Survey design and measures used to test the hypotheses  

3.2.1 Survey design: questionnaire appointed to public IT buyers 

To answer the research question, a quantitative research design is applied. Rahman (2017, p. 

108) mention that quantitative research is likely to make the research trustworthy due to the 

ability to use larger sample sizes and the use of variables to statistically test for relations. 

However, disadvantages may entail that quantitative research leaves out the exact meaning of 

certain phenomena which means that a detailed picture may be missing (Rahman, 2017, p. 108). 

Nevertheless, because of the COVID-19 virus and the ability to generalize the results of this 

study, a quantitative research setting is chosen.  

The relation between the dependent and independent variables is tested with multi-scale 

items. Several control variables are added to control for the relation between the dependent and 

independent variables. The survey is appointed to IT buyers in public procurement. These 

public buyers are asked for background information and to their experiences with a specific IT 

tender. The first part of the questionnaire contains several introducing questions to receive the 

intended background information. Besides, the second part focuses on a specific IT tender 

where respondents are asked for their experiences with a specific IT tender. By referring to a 

specific IT tender, IT buyers can fulfil the questionnaire for a second time from the perspective 

of another IT tender.  

The Likert scale may provide a suitable scale to measure the statements. According to 

Jamieson (2004, p. 1217), Likert scales typically have five categories of response ranging from 

1= strongly disagree to 5= strongly agree. Commonly, these Likert scales are used to measure 

the attitude of participants by providing a range of response to a certain question or statement 

which makes the Likert Scale particularly useful in this paper. Furthermore, Likert scales 

originally apply to the ordinal level of measurement which means that measuring the means 

and standard deviation may be inappropriate. Nevertheless, Likert scales are increasingly 

treated as ordinal and interval scales. Consequently, researchers should discuss the levels of 

measurement, the appropriateness of the mean, standard deviations and parametric statistics in 

the design phase of the research (Jamieson, 2004, p. 1218). So, Likert scales may offer an 

opportunity to analyse the data with the use of parametric tests. Indeed, Norman (2010) states 

that “Parametric statistics can be used with Likert data, with small sample sizes, with unequal 

variances, and with non-normal distributions, with no fear of ‘‘coming to the wrong 

conclusion’’”(p.632). So, Likert-scales offer a suitable method to measure the statements. The 

next parts focus deeply on the measurement of the dependent, independent and control 
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variables. An overview of the measurement items is presented in Appendix D: Questionnaire 

items.  

3.2.2 Measuring the degree of Early Supplier Involvement  

The degree of supplier involvement denotes the dependent variable and is measured in several 

ways. At first, the four supplier roles, including advice, feedback, functional and technical are 

measured with the Likert Scale. A short statement is established for each role introduced with 

the sentence “the suppliers were involved to…”. Second, the degree of supplier involvement is 

also measured with the supplier responsibility model as defined by Petersen et al. (2005, p. 

378). Since the model focuses on supplier involvement during new product development, the 

wording has been adjusted to the purposes of this paper resulting in four degrees of supplier 

responsibility during the pre-tender stage. For example, the original “White Box” definition has 

been adjusted from ‘informal supplier integration; buyer “consults” with supplier on buyers 

design’ to ‘informal involvement of the supplier; the client requests advice from the supplier’. 

Third, based on the levels of involvement and percentage of involvement as provided by Bidault 

et al. (1998a, p. 727), a scale is made to measure the supplier’s effort as a share of the total 

effort for the specification of the IT tender. Lastly, the degree of supplier involvement is 

measured with public procurement concepts such as the market consultation or IT market test. 

These public procurement concepts offer a certain degree of supplier involvement which makes 

them useful to measure the dependent variable.  

3.2.3 Measuring the perceived benefits  

While this paper focuses on the factors that define the degree of supplier involvement, also the 

perceived benefits are measured. As explained by Wynstra et al. (2001, p. 158), early supplier 

involvement typically achieves efficiency and effectiveness. Regarding efficiency, this may 

relate to the process lead time, process cost, and internal project complexity. Concerning 

effectiveness, this may relate to the value, quality and cost of the output. To assess if supplier 

involvement is indeed beneficial to public IT procurement, measurements scales are developed 

to measure efficiency and effectiveness of supplier involvement. Six statements are established 

to measure these variables. These statements are all introduced with the sentence “by involving 

the supplier (s) ...” and are all measured with a 5 point liker scale. Next to measuring efficiency 

and effectiveness, the perceived benefits are also measured by the chance of supplier 

involvement again. Respondents are asked to define the likelihood, on a scale from 0 to 100, 

that supplier involvement will take place again in future IT tenders.  
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3.2.4 Measuring the environmental, dependency and transaction costs factors  

As explained in the previous chapter, factors that drive early supplier involvement can be 

grouped into 1) environmental, 2) dependency; which is further divided into buyer-supplier 

relational and transaction-specific factors, and 3) transaction costs. This part elaborates on the 

measurement of these factors.  

Environmental variables 

Environmental variables include both technology uncertainty and competitive intensity. At 

first, to accurately measure technology uncertainty in the context of this study, measurement 

constructs provided by Menguc, Auh, and Yannopoulos (2014, p. 320) and Gelderman, 

Semeijn, and Mertschuweit (2016, p. 232) are used. Both papers use four construct measures 

to measure technology uncertainty and both use the same type of statements. However, since 

the context of the statements does not fit well to the purposes of this paper, the wording has 

been adjusted. In addition, all four statements are introduced with the sentence “the suppliers 

were involved to gain insight into...”, this is because it is hypothesized that technology 

uncertainty leads to a higher degree of supplier involvement.  

Next to technology uncertainty, competitive intensity is measured with three statements 

based on the construct measurements provided by Menguc et al. (2014, p. 320) who used six 

statements and Yu, Cadeaux, and Song (2017, p. 217) who used two statements. Since neither 

of the two articles provided measurements which could be used in the context of this paper, 

three new statements are established based on the measurement provided by the scholars. The 

newly established statements measure the availability and suitability of suppliers in the 

competitive IT market. Furthermore, also the influence of new market entrants is measured. All 

three statements are, just as for technology uncertainty, introduced with the sentence “the 

suppliers were involved to gain insight into...”. By conducting three new measurements, the 

statements suite better to the context of this study than using the original statements.  

Buyer-supplier relational variables 

Buyer-supplier relational variables include both buyer-supplier experience and mutual specific 

investments. At first, (Holma et al., 2019, p. 5; Selviaridis et al., 2013, pp. 1400-1401) argue 

that the supplier’s buyer-specific experience drives early supplier involvement. However, a 

clear measurement to measure the variable seems to be missing in the literature. Therefore, 

several measurement scales have been developed to measure this phenomenon. At first, to get 

an overview of the number of suppliers that are typically involved, respondents are asked to 

mention the number of suppliers that were involved during the pre-tender stage. Second, to 
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measure how often specific buyer-supplier experience exists, respondents are asked if there was 

any prior experience between the buyer and supplier. Third, respondents are asked to mention 

the number of suppliers that had prior experience. Fourth, the respondents are asked to the 

degree of experience with the use of a single statement. Fifth, to measure if prior experience is 

indeed beneficial to early supplier involvement in public IT procurement, several statements 

have been established. These statements measure if prior experience leads to earlier 

involvement and a higher extent of involvement. Besides, the statements also measure if prior 

experience leads to better performances. All these statements start with a general statement, 

namely “In contrast to suppliers with no prior experience, suppliers with prior experience were 

expected to...”. These statements are all measured with a 5 points Likert scale. 

 Next to the buyer supplier-specific experience, mutual specific investments are 

measured with construct measurements taken from Jap (1999, p. 473), Yan and Dooley (2014, 

p. 69), and Yan and Kull (2015, p. 2) as they all provide three statements in comparable 

wording. These statements have been adopted and modified to the context of this paper. In 

addition, the statements are introduced with the sentence “with the involvement of suppliers in 

the pre-tender phase, it was expected that ...”. All three statements are measured with the use 

of the 5 points Likert scale.  

Transaction specific variables 

Transaction specific variables include the strategic importance, the complexity, and the level of 

innovativeness of the purchase. The measurement of these variables is discussed below.  

At first, the strategic importance is measured with the Kraljic matrix. Based on the axes, 

namely profit impact and supply risk, the matrix defines four quadrants including strategic (high 

profit impact and high supply risk), bottleneck (low profit impact and high supply risk, leverage 

(high profit impact and low supply risk), and non-critical (low profit impact and low supply 

risk) (Kraljic, 1983, p. 112). To measure the strategic importance of a purchase, the respondents 

are asked to determine the level of supply risk and profit impact on a scale from 1 to 10. At 

first, profit impact refers to the volume purchased, percentage of total purchase costs, or impact 

on product quality or business growth. Second, supply risk addresses the availability, number 

of suppliers, competitive demand, make-or-buy opportunities, storage risks and substitution 

possibilities (Kraljic, 1983, p. 112).  

Second, the complexity of the purchase is measured with scales that measure product 

complexity. Both Yan and Dooley (2014, p. 69) and Yan and Kull (2015, p. 2) use the same 
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scale to measure product complexity. Since this paper focuses not only on the product 

complexity, the wording of the statements has been broadened to the context of this study. 

Furthermore, the statements are introduced with the sentence “the concerned ICT purchase ...”. 

These statements are all measured with the use of a 5 point Likert scale. 

Third, to measure if innovative purchases drive early supplier involvement, the 

measurement scale provided by Parker et al. (2008, p. 76) are used. Since Parker et al. (2008, 

p. 76) only uses a single statement, an additional statement is added to increase the construct 

reliability. Both statements are measured with the use of a 5 points Likert scale.  

Transaction costs variables 

Transaction cost in a buyer-suppler relationship consists of effort, monitoring, problems and 

tacking advantage (Grover & Malhotra, 2003, p. 469). To measure the effect of the different 

types of transaction costs, the measurement scales provided by Grover and Malhotra (2003, p. 

467) are adopted. The authors used their measurement construct in the field of operations 

management and supply chain management to measure the transaction cost in a buyer-supplier 

relation. This means that not all measurements fit well to the context of this study. Therefore 

additional measurements provided by Buvik and John (2000, p. 57) are used. By combining 

both papers, eight statements have been established to measure the transaction cost in the 

context of this study related to effort, monitoring, problems and tacking advantage. Each 

variable is measured with two statements and are measured with the use of a 5 point Liker scale.  

3.2.5 Adding control variables to better understand the relations 

This paper controls for several variables that may influence the relation between the 

independent and dependent variables. Their measurement is discussed below.  

 At first, controlling takes place for the public procurement categories including supplies, 

services and works. Since works does not apply to public procurement of IT, controlling only 

takes place for services and supplies. Second, there are various categories of IT as can be seen 

in Appendix A. IT buyers may be specialized into a certain category. To prevent biased data 

and to gain a better understanding of the research model, controlling takes place for the IT 

categories. Some IT categories were added after some ‘mini interviews’ with several 

consultants that have experience with procuring IT which resulted in eleven IT categories. 

Third, the amount of time available is added as a controlling variable. As already briefly 

explained in the transaction costs part, time may have a significant influence on the effort 

required and thus the degree of supplier involvement. This is further emphasized by Parker et 
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al. (2008, pp. 74-75) as they explain that the potential for tighter integration will increase when 

there is more time available to establish a buyer-supplier relationship and to integrate the 

processes. Therefore, to measure the influence of the time available for public procurers, two 

statements have been established. Fourth, controlling takes place for the gender of the IT buyer. 

Fifth, controlling takes place for the age of the IT buyer. Lastly, controlling takes for the years 

of experience of the IT buyer as differences may exist between buyers with one or twenty years 

of experience.  

3.3 Sample definition and data collection: 155 respondents   

The questionnaire is directed to public IT buyer’s t within the Netherlands. The reason why the 

Netherlands was chosen is that public IT procurement may differ per country. For example, the 

ARBIT guidelines are only applicable in the Netherlands. Besides, certain public procurement 

concepts such as the IT market test are also only applicable in the Netherlands. Furthermore, 

the Dutch tender marketplace namely TenderNed was used to collect e-mail addresses, making 

it more logical to focus only on public IT procurement in the Netherlands.  

As already briefly explained, e-mail addresses were collected from TenderNed. Each 

tender requires a contact person whose email address is available on the website of TenderNed. 

These e-mail addresses were collected by filtering on IT tenders. Two CPV-codes were used to 

find IT tenders, namely ‘IT-diensten: adviezen, softwareontwikkeling, internet en 

ondersteuning 72000000-5’ and ‘Software en informatiesystemen 48000000-8’. The e-mail 

addresses of all IT tenders in the period from May 2019 till June 2020 were collected resulting 

into 717 unique e-mail addresses. Next to collecting e-mail addresses from TenderNed, 

potential respondents were also contacted via the company. At first, the company has several 

consultants in public IT procurement who were invited per e-mail to participate. Besides, some 

company relations were invited per e-mail. Moreover, a link to the questionnaire was published 

on the LinkedIn page of the company and the personal page of the main researcher. Lastly, 

some respondents had troubles with the link in the e-mail. These respondents were sent an 

anonymous link. An overview of the distributions including the response rate can be found in 

table 7.  
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Respondents  Invited Started  (Partially) 

completed 

Fully 

completed 

Response rate (fully 

completed/ invited) 

Company consultants 7 4 4 4 57,1% 

Company relations 30 10 9 8 26.7% 

TenderNed 717 245 228 131 18.3% 

LinkedIn   3 3  

Anonymous link   9 9  

Total 754 259 253 155 20.5% 

Table 7: Questionnaire Distribution with Response Rate 

 The total amount of respondents that fulfilled the questionnaire was 253, resulting in a 

response rate of 33.5%. However, many questionnaires were only partly completed. This means 

that for example only the first page with questions was fulfilled. These partially completed 

questionnaires, in total 98, have all been deleted resulting into 155 questionnaires. So, this 

means that the response rate for the completely fulfilled questionnaires is actually 20.5%. 

Moreover, two questionnaires were fulfilled for a second time resulting in 157 useful 

questionnaires. However, based on the feedback of the respondents, three questionnaires have 

been deleted for several reasons. The first respondent stated that many questions could not be 

answered and was therefore deleted. The second respondent was deleted because it was 

mentioned that the questionnaire was hard to understand properly. The third respondent 

described that suppliers are not involved during the pre-tender stage. Supplier involvement 

during the pre-tender stage was a prerequisite to participate in the survey and the respondent 

was therefore deleted. So, overall, 154 questionnaires remain for further analysis  

Before going into further analysis, some descriptive statistics are given to further 

describe the sample containing 154 questionnaires. These descriptive statistics are grouped in 

IT buyer specific and IT tender specific and are visualized in figure 10 and 11. 
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Figure 9: IT Buyer Specific Frequency Tables 

 

Figure 10: IT Tender Specific Frequency Tables 

 An issue in quantitative data analysis may be the non-response bias. According to 

Armstrong and Overton (1977, p. 396) an important issue to generalize the results is to check 

whether the collected data represents the whole study. Furthermore, the author describes that 

the non-response bias can be checked by comparing different waves of response with the use 

of a two-tailed test. Hence, the early and late respondents are compared with an independent t-

Male 102 Government of the Netherlands 27

Female 49 Universities 14

Other 1 Provinces 5

Municipalities 40

Community Arrangements 14

24-29 years 19 Independent Public Services 8

30-39 years 33 Monitoring and implementing agencies 2

40-49 years 44 Academic Hospitals 5

50-59 years 43 Foundations 5

60-65 years 13 Research Agencies 5

Regional Water Authorities 9

Other 18

Hbo-master, wo-master, doctor 64

Hbo-bachelor, wo-bachelor 76

Havo, vwo, mbo2-4 8 0-5 years 75

Vmbo, havo-, vwo-onderbouw, mbo1 1 6-10 years 41

Other 2 11-20 years 31

21-30 years 5

IT buyer specific frequency tables

N=152

Age

Level of education*

Years of experience

N=152

N= 151

Public domain

N=152

Gender

N=152

*These types represent the Dutch school system

Standard Software 84 Market Consultation: Closed 60

Custom Software 53 Market Consultation: Written 81

Open Source Software 24 Market Consultation: Spoken 82

Network Services 45 Market Consultation: Interactive 22

Cloud Solutions 72 IT-Market Test 2

Hardware 54 Technical dialogue 21

Data Center 43 Competitive dialogue 6

User Services 36 Competition Procedure with Negotiation 15

Network 37 Innovation Partnership 3

Hiring ICT Staff 46 Other 22

Advice and Implementation 51 Nothing Applied 22

Other 9

IT categories Public procurement concept

IT Tender specific frequency tables
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test. The early respondents represent the first quarter of the sample (N=38). Besides, the last 

quarter of the respondents (N=38) represent the late respondents and thus the non-response. 

The results in Appendix E show that 46 out of the 49 variables are not statistically different 

with a p-value of less than 0.05. This means that three variables statically differ between the 

early and late respondents meaning that the non-response bias should be taken into 

consideration while generalizing the results. These three variables include ‘Available_Time-2’, 

‘Previous_Experience’, and ‘Benefits_Process_LeadTime’.  

3.4 Statistical analysis: SEM-PLS with the use of Smart PLS 3.0 

Structural Equation Modelling Partial Least Squares (SEM-PLS) may offer a suitable method 

to analyse the data retrieved from the questionnaire. The method has become popular due to its 

ability to evaluate the measurement of latent variables and test for the relationships between the 

variables. SEM-PLS is closely related to Covariance Based Structural Equation Modeling (CB-

SEM). Throughout the years, scholars discussed the applicability of both models (Joseph F Hair 

Jr, Hult, Ringle, & Sarstedt, 2016). However, the authors state that SEM-PLS is preferred when 

the research objective is to develop theory and explain the variance. Also, SEM-PLS has several 

benefits. At first, SEM-PLS works efficiently with complex models and small sample sizes and 

makes no assumptions about the underlying data. Second, the SEM-PLS can handle both 

formative and reflective measurement models as well as single-item constructs. Third, SEM-

PLS has often greater statistical power than for example the CB-SEM. This means that the 

model is more likely to render a specific relationship significant when it should be (Joseph F 

Hair Jr et al., 2016). So, SEM-PLS is used to analyse the data.  

SEM-PLS is conducted in Smart PLS 3.0 which was developed by Ringle, Wende, and 

Becker (2015). An important feature in the use of SEM PLS is bootstrapping. According to 

Streukens and Leroi-Werelds (2016, p. 5) it is recommended to construct bias constructed 

percentile confidence intervals to make statistical inferences. Furthermore, to draw meaningful 

conclusions, the number of bootstrap samples should be sufficient (Streukens & Leroi-Werelds, 

2016, p. 5). Therefore, 5000 bootstrap sub-samples have been taken to analyse the data. 

Moreover, IBM SPSS 25 was used to clean the data, extract the sample characteristics, run the 

independent t-test, and to conduct a factor analysis. 

3.5 Quality assessment of the data 

Before going into further analyses with SEM-PLS, the data structure is assessed with the use of 

the principal component analysis (PCA). This method helps to identify if the measurement 
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items measure the right constructs. According to Petter, Straub, and Rai (2007, p. 614) the PCA 

should be applied to retain the unique variance of each measure and not the shared variance 

among measures. The PCA is conducted in SPSS where several analyses took place with the 

use of a Varimax and Oblique rotation. Besides, a fixed number of components and analysis 

with the Eigenvalues were conducted. Eventually, the PCA with Varimax rotation and a fixed 

number of 15 components gave the best results, meaning that high loadings are achieved for 

the right components without deleting too many indicators. However, several indicators still 

had to be removed due to low or misplaced factor loadings. These indicators include 

‘Complexity_Components_1’, ‘Transaction_Costs_Effort_2’, and ‘Benefits_Endresult_Costs’. 

As can be seen in Appendix F, the individual factor loadings are all above 0.55 which is 

commonly suggested as sufficient (Tabachnick & Fidell, 2007, p. 654).  

The quality of the PCA model is assessed in several ways. At first, the Bartlett’s Test of 

Sphericity is significant with a p-value of less than 0.001 (p < 0.001) indicating that there are 

patterned relationships among the variables (p <0.05) (Yong & Pearce, 2013). Second, the 

Kaiser-Meyer Olkin Measure (KMO) of Sampling Adequacy measures if a factor analysis is 

appropriate and should have a value of above 0.50 (Yong & Pearce, 2013). The KMO value in 

the PCA was 0.729 indicating that the use of a factor analysis is appropriate. Third, Appendix 

G shows that the communalities are all above 0.7 with an average commonality of 0.817. 

Overall, the PCA analysis indicates that the quality of the data is sufficient for further analysis 

after deleting three indicators as described.  

 After the PCA, a PLS algorithm containing 5000 samples has been conducted in Smart 

PLS 3.0 to assess the model (Ringle et al., 2015). The results are used to interpret the validity 

and reliability of the model in several ways. At first, the indicator reliability in reflective models 

can be assessed by examining the outer loadings of the measures with their respective construct 

(Hulland, 1999, p. 198). The author further explains that the loading should be 0.7 or more since 

this implies that more than 50 per cent of the variance can be explained by the observed 

construct. Table 8 shows that all outer loadings are above 0.7 except the outer loadings of 

Benefits_Process_Complexity and Complexity_Interfaces_2 since they are just below 0.7. 

According to Hulland (1999, p. 198) three reasons may exist for the low scores, namely (1) a 

poorly worded item, (2) an inappropriate item, or (3) an improper transfer of an item from one 

context to another. While 0.7 may be the preference, Hulland (1999, p. 198) also offers evidence 

that values of 0.6 or 0.5 may still be appropriate. Furthermore, the author states that “in general, 

items with loadings of less than 0.4 (a threshold commonly used for factor analysis results) or 
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0.5 should be dropped (p.198)”. Therefore, the indicators are retained for further analysis. 

Nevertheless, it should be noted that the indicator ‘Transaction_Costs_Problems_1’ was 

dropped due to low loadings. The indicator loading was well below 0.4 meaning that the 

indicator successfully passed the PCA analysis but failed to pass the PLS algorithm.  

Second, the construct reliability is assessed with the Cronbach’s Alpha and the 

Composite reliability. At first, the Cronbach’s Alpha measures the internal consistency and 

should be above 0.7 (Field, 2013, p. 675). Table 8 indicates that all Cronbach’s Alpha’s are 

above 0.7 except Transaction Costs Monitoring. This may be due to the low amount of 

indicators to measure the construct since more indicators commonly lead to a higher Cronbach’s 

Alpha (Field, 2013, p. 675). Nevertheless, the reliability of the Transaction Costs Monitoring 

construct should be taken into account when interpreting the results. Next to the Cronbach’s 

Alpha, also the Composite Reliability measures the internal consistency of a construct and 

should be above 0.6 according to Bagozzi and Yi (1988, p. 82). Table 8 indicates that all 

constructs are well above the thresholds as the lowest value denotes a value of 0.851. Moreover, 

it should be noted that also the composite reliability of Transaction Costs Monitoring is reliable 

according to the composite reliability which contradicts with the Cronbach’s Alpha as discussed 

before. According to Joe F Hair Jr, Sarstedt, Hopkins, and Kuppelwieser (2014, p. 111) 

composite reliability may offer a more appropriate measure for internal consistency reliability 

for two reasons. At first, Cronbach’s Alpha is sensitive to the number of items in the scale and 

commonly tends to underestimate internal consistency reliability. Second, composite reliability 

does not assume that all indicator loadings are equal in the population. Overall, the authors 

suggest that Composite Reliability offers a better estimation of the internal consistency 

reliability in the context of SEM-PLS. Therefore, construct reliability is in place.  

Third, assessing the validity of reflective indicators can be measured with the construct’s 

convergent validity and discriminant validity (Joe F Hair Jr et al., 2014, p. 111). At first, 

convergent validity is achieved when the outer loadings of each indicator are above 0.7 and 

when the construct’s Average Variance Extracted (AVE) is above 0.5 (Joe F Hair Jr et al., 2014, 

p. 111). The outer loadings of the indicators have already been discussed since it was clear that 

two indicators score below 0.7. Furthermore, table 8 explains that all AVE values are well above 

0.5 indicating that the construct measures what it is intended to measure. Second, discriminant 

validity is assessed by the Heterotrait-Monotrait Ratio of Correlations (HTMT). The HTMT 

was recently developed by Henseler, Ringle, and Sarstedt (2015, p. 115) to check for 

discriminant validity. The authors explain that the recommended threshold is below 0.85 which 
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indicates that the measurement of the constructs statistically differs from each other. Appendix 

H demonstrates that all values are well below 0.85 meaning that discriminant validity is in 

place.  

 

 Table 8: Data Quality Assessment 

Lastly, model fit is assessed with the Standardized Root Mean Square Residual (SRMR). 

According to West, Taylor, and Wu (2012, p. 216) an SRMR value of 0 represents a perfect whereas 

a value of 1 represents a poorly fitting model. Furthermore, the authors argue that all values between 

0.10 and 0.05 are acceptable. Since the SRMR value for the model is 0.07, model fit is achieved. 

 Overall, it can be stated that the quality of the data is appropriate for further analysis. At 

first, the Principal Component factor analysis with Varimax rotation provided good factor 

Composite Indicator

Outer 

Loading

Cronbach

's Alpha

Composite 

Reliability AVE

Available_Time_1 0.857

Available_Time_2 0.914

Benefits_Endresult_Quality 0.935

Benefits_Endresult_Value 0.908

Benefits_Process_Complexity 0.698

Benefits_Process_Costs 0.820

Benefits_Process_LeadTime 0.903

Competitive_Intensity_1 0.824

Competitive_Intensity_2 0.866

Competitive_Intensity_3 0.810

Complexity_Expertise_4 0.789

Complexity_Interfaces_2 0.662

Complexity_Specificity_3 0.887

Expectations_Of_Experience_1 0.894

Expectations_Of_Experience_2 0.952

Expectations_Of_Experience_3 0.843

Innovativeness_1 0.913

Innovativeness_2 0.927

Relation_Specific_Investments_1 0.864

Relation_Specific_Investments_2 0.849

Relation_Specific_Investments_3 0.883

Technological_Uncertainty_1 0.849

Technological_Uncertainty_2 0.878

Technological_Uncertainty_3 0.873

Technological_Uncertainty_4 0.855

Transaction Costs Transaction_Costs_Effort_1 1.000 1.000 1.000 1.000

Transaction_Costs_Monitoring_1 0.853

Transaction_Costs_Monitoring_2 0.886

Transaction Costs Transaction_Costs_Problems_2 1.000 1.000 1.000 1.000

Transaction_Costs_Taking_Advantage_1 0.998

Transaction_Costs_Taking_Advantage_2 0.711
0.854 0.751

0.925 0.805

0.819 0.917 0.847

0.837 0.899 0.749

0.922 0.746

0.678 0.861 0.756

0.826 0.616

Innovativeness

Relation Specific 

Investments

0.851 0.658

0.781 0.873 0.696

Technology 

Uncertainty

Transaction Costs 

Monitoring

Transaction Costs 

Taking Advantage 

0.754

0.878

0.887

Expectations of 

Experience

0.717

0.799

Available Time

Benefits Endresult

Benefits Process

Competitive 

Intensity

Complexity

0.730 0.880 0.785

0.823 0.918 0.849
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loadings for all the components. Second, indicator reliability is in place as most indicators are 

above 0.7. Third, construct reliability is achieved since the threshold value of 0.6 is met as the 

lowest value denotes 0.851. Fourth, the criterion for both convergent validity and discriminant 

validity are met as the AVE values for the constructs are well above 0.5 and the HTMT values 

are well below 0.85. Lastly, the model fit is established with an SRMR value of 0.07. The next 

part elaborates on the R squared values to interpret the predictive accuracy.  

3.6 The R squared values for the endogenous variables 

The hypothesized model as presented at the end of chapter 2 is tested with a bootstrapping 

sample of 5000 in Smart PLS 3.0 (Ringle et al., 2015). The model is two-tailed tested with a 

significance level of 0.05. The two-tailed test was used because the direction is sometimes 

unclear, for example, the transaction costs are hypothesized to have a negative effect on the 

degree of supplier involvement, but it could be that the effect is positive. Besides, also the IT 

categories can either have a positive effect or negative effect on the supplier roles. According 

to Kock (2015) “if no assumptions are made about coefficient sign, a two-tailed test is 

recommended” (p.1). So, therefore the two-tailed test is applied.  

 The model is assessed with the use of R2 (R squared) for the endogenous variable and 

the significance level of the path coefficients. At first, Joe F Hair Jr et al. (2014) state that “the 

R2  is a measure of the model’s predictive accuracy”(p.113). Furthermore, the authors mention 

that the R2  represents the exogenous variables’ combined effect on the endogenous variables. 

As a rule of thumb, the R2  values of 0.75, 0.50 and 0.25 describe substantial, moderate, and 

weak levels of predictive accuracy. The R2  values for the first endogenous variables in this 

model are as follows, benefits endresult is 0.071, benefits process is 0.020, and chance supplier 

involvement again is 0.141. It should be noted that the predictive accuracy of the first 

endogenous variables is low. Moreover, the R2  values for the supplier roles are as follows, 

advice is 0.444, feedback is 0.282, functional is 0.328, and technical is 0.392. So, the predictive 

accuracy of the supplier roles and the endogenous variables is between weak and moderate. 

Hereafter, the significance level of the path coefficients is explained in the results. 

4 Results 

This chapter elaborates on the results retrieved from the questionnaire and applied data 

analyses. At first, results are presented for the supplier roles which contain the main findings 

of this paper. Second, additional analyses for the public procurement concepts are described. 

Third, additional results for the number of suppliers with and without previous are given. 
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4.1 Testing the statistical relations for the supplier roles  

The hypotheses are tested in Smart PLS 3.0 with the use of path coefficients and the effect size 

(f square). At first, the path coefficients are standardized values ranging from -1 to 1 where 

coefficients close to 1 indicate strong positive relationships and coefficients close to -1 

represent a negative relation. The significance level of the path coefficients is determined with 

the t-test resulting in a p-value. Eventually, only relationships that are statistically significant 

and with a sufficient size of the coefficients are interesting (Joe F Hair Jr et al., 2014, p. 114). 

Second, concerning the effect size, Joe F Hair Jr et al. (2014) states that “the effect size for each 

path model can be determined by calculating Cohen’s F2” (p.114). By calculating the F2  value, 

the effect size of the excluded R2  value can be examined where values of 0.02, 0.15, and 0.35 

represent small, medium, and large effects (Cohen, 1988, pp. 413-414). An overview of all the 

statistically tested relations is presented below in table 9. 

Hypothesis Relation β 
T 

Statistic 

P 

Values 

F 

Square 

1 

Technology Uncertainty -> Supplier Role Advice 0.504 4.827 0.000 0.243 

Technology Uncertainty -> Supplier Role Feedback 0.239 2.065 0.039 0.041 

Technology Uncertainty -> Supplier Role Functional 0.204 1.769 0.077 0.033 

Technology Uncertainty -> Supplier Role Technical 0.330 3.292 0.001 0.096 

2 

Competitive Intensity -> Supplier Role Advice 0.122 1.222 0.222 0.018 

Competitive Intensity -> Supplier Role Feedback 0.009 0.129 0.897 0.000 

Competitive Intensity -> Supplier Role Functional 0.106 0.983 0.326 0.012 

Competitive Intensity -> Supplier Role Technical -0.035 0.367 0.714 0.002 

3A 

Previous Experience -> Supplier Role Advice 0.115 1.372 0.170 0.020 

Previous Experience -> Supplier Role Feedback -0.054 0.460 0.646 0.002 

Previous Experience -> Supplier Role Functional -0.014 0.119 0.905 0.000 

Previous Experience -> Supplier Role Technical -0.049 0.587 0.557 0.003 

3B 

Extent of Experience -> Supplier Role Advice 0.017 0.139 0.890 0.000 

Extent of Experience -> Supplier Role Feedback 0.003 0.111 0.911 0.000 

Extent of Experience -> Supplier Role Functional -0.002 0.134 0.893 0.000 

Extent of Experience -> Supplier Role Technical 0.075 0.674 0.500 0.005 

3C 

Expectations of Experience -> Supplier Role Advice 0.136 1.711 0.087 0.024 

Expectations of Experience -> Supplier Role Feedback -0.061 0.463 0.643 0.002 

Expectations of Experience -> Supplier Role Functional 0.089 0.944 0.345 0.009 

Expectations of Experience -> Supplier Role Technical 0.076 0.861 0.389 0.007 

4 

Relation Specific Investments -> Supplier Role Advice 0.010 0.208 0.835 0.000 

Relation Specific Investments -> Supplier Role Feedback 0.032 0.258 0.797 0.001 

Relation Specific Investments -> Supplier Role Functional 0.077 0.744 0.457 0.005 

Relation Specific Investments -> Supplier Role Technical 0.179 1.757 0.079 0.033 

5 

Kraljic Financial Risk -> Supplier Role Advice 0.082 1.107 0.268 0.012 

Kraljic Financial Risk -> Supplier Role Feedback -0.069 0.686 0.492 0.004 

Kraljic Financial Risk -> Supplier Role Functional 0.008 0.105 0.917 0.000 
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Kraljic Financial Risk -> Supplier Role Technical 0.014 0.113 0.910 0.000 

Kraljic Supply Risk -> Supplier Role Advice -0.053 0.541 0.588 0.003 

Kraljic Supply Risk -> Supplier Role Feedback -0.015 0.186 0.852 0.000 

Kraljic Supply Risk -> Supplier Role Functional -0.044 0.444 0.657 0.002 

Kraljic Supply Risk -> Supplier Role Technical -0.016 0.320 0.749 0.001 

6 

Complexity -> Supplier Role Advice -0.055 0.475 0.635 0.004 

Complexity -> Supplier Role Feedback 0.006 0.138 0.890 0.000 

Complexity -> Supplier Role Functional 0.023 0.019 0.985 0.000 

Complexity -> Supplier Role Technical 0.131 1.044 0.296 0.015 

7 

Innovativeness -> Supplier Role Advice -0.039 0.405 0.686 0.004 

Innovativeness -> Supplier Role Feedback 0.010 0.056 0.955 0.000 

Innovativeness -> Supplier Role Functional 0.082 0.795 0.427 0.000 

Innovativeness -> Supplier Role Technical -0.072 0.682 0.495 0.015 

8 

Transaction Costs Effort -> Supplier Role Advice -0.133 1.693 0.091 0.023 

Transaction Costs Effort -> Supplier Role Feedback -0.004 0.132 0.895 0.000 

Transaction Costs Effort -> Supplier Role Functional -0.186 2.025 0.043 0.038 

Transaction Costs Effort -> Supplier Role Technical -0.208 2.499 0.013 0.055 

9 

Transaction Costs Monitoring -> Supplier Role Advice 0.038 0.565 0.572 0.003 

Transaction Costs Monitoring -> Supplier Role Feedback 0.176 1.533 0.125 0.030 

Transaction Costs Monitoring -> Supplier Role Functional 0.091 0.905 0.366 0.007 

Transaction Costs Monitoring -> Supplier Role Technical 0.138 1.226 0.220 0.018 

10 

Transaction Costs Problems -> Supplier Role Advice 0.005 0.081 0.935 0.000 

Transaction Costs Problems -> Supplier Role Feedback 0.130 1.175 0.240 0.015 

Transaction Costs Problems -> Supplier Role Functional 0.071 0.734 0.463 0.004 

Transaction Costs Problems -> Supplier Role Technical 0.009 0.086 0.931 0.000 

11 

Transaction Costs Taking Advantage -> Supplier Role Advice -0.003 0.191 0.849 0.000 

Transaction Costs Taking Advantage -> Supplier Role Feedback -0.232 2.049 0.041 0.082 

Transaction Costs Taking Advantage -> Supplier Role Functional -0.049 0.744 0.457 0.004 

Transaction Costs Taking Advantage -> Supplier Role Technical -0.129 1.329 0.184 0.018 

Perceived 
Benefits Advice 

Supplier Role Advice -> Benefits Endresult 0.210 2.127 0.033 0.036 

Supplier Role Advice -> Benefits Process 0.113 0.687 0.492 0.007 

Supplier Role Advice -> Chance Supplier Involvement Again 0.248 3.007 0.003 0.057 

Perceived 

Benefits 
Feedback 

Supplier Role Feedback -> Benefits Endresult 0.095 1.015 0.310 0.009 

Supplier Role Feedback -> Benefits Process -0.068 0.617 0.537 0.004 

Supplier Role Feedback -> Chance Supplier Involvement Again 0.228 2.616 0.009 0.053 

Perceived 

Benefits 

Functional 

Supplier Role Functional -> Benefits Endresult 0.100 0.914 0.361 0.005 

Supplier Role Functional -> Benefits Process -0.062 0.407 0.684 0.002 

Supplier Role Functional -> Chance Supplier Involvement Again -0.018 0.162 0.871 0.000 

Perceived 

Benefits 
Technical 

Supplier Role Technical -> Benefits Endresult -0.078 0.652 0.515 0.003 

Supplier Role Technical -> Benefits Process 0.092 0.598 0.550 0.007 

Supplier Role Technical -> Chance Supplier Involvement Again 0.031 0.313 0.755 0.001 

Control 

Variable: 
Available Time 

Available Time -> Supplier Role Advice 0.001 0.044 0.965 0.000 

Available Time -> Supplier Role Feedback 0.118 1.295 0.196 0.015 

Available Time -> Supplier Role Functional 0.184 2.220 0.026 0.036 

Available Time -> Supplier Role Technical 0.223 2.846 0.004 0.058 
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Control 

Variable: Age in 
Years 

Age in Years -> Supplier Role Advice 0.134 1.436 0.151 0.017 

Age in Years -> Supplier Role Feedback 0.157 1.419 0.156 0.018 

Age in Years -> Supplier Role Functional 0.151 1.624 0.104 0.018 

Age in Years -> Supplier Role Technical 0.042 0.457 0.648 0.002 

Control 
Variable: 

Gender 

Gender -> Supplier Role Advice 0.025 0.279 0.780 0.001 

Gender -> Supplier Role Feedback 0.008 0.085 0.932 0.000 

Gender -> Supplier Role Functional -0.069 0.779 0.436 0.005 

Gender -> Supplier Role Technical 0.002 0.023 0.982 0.000 

Control 

Variable: 
Experience in 

Years 

Experience in Years -> Supplier Role Advice -0.084 0.996 0.319 0.007 

Experience in Years -> Supplier Role Feedback -0.078 0.686 0.493 0.005 

Experience in Years -> Supplier Role Functional -0.057 0.578 0.563 0.003 

Experience in Years -> Supplier Role Technical -0.016 0.167 0.867 0.000 

Control 

Variable: 
Tender Category 

Tender Category -> Supplier Role Advice 0.031 0.371 0.710 0.001 

Tender Category -> Supplier Role Feedback 0.081 0.821 0.411 0.007 

Tender Category -> Supplier Role Functional -0.001 0.017 0.987 0.000 

Tender Category -> Supplier Role Technical -0.113 1.304 0.192 0.015 

Control 

Variable: IT 
Category- 

Advice 

Implementation 

IT Advice Implementation -> Supplier Role Advice -0.026 0.269 0.788 0.001 

IT Advice Implementation -> Supplier Role Feedback -0.020 0.175 0.861 0.000 

IT Advice Implementation -> Supplier Role Functional -0.017 0.170 0.865 0.000 

IT Advice Implementation -> Supplier Role Technical 0.068 0.644 0.520 0.004 

Control 

Variable: IT 
Categories- 

Cloud Solutions 

IT Cloud Solutions -> Supplier Role Advice 0.011 0.130 0.897 0.000 

IT Cloud Solutions -> Supplier Role Feedback 0.065 0.703 0.482 0.004 

IT Cloud Solutions -> Supplier Role Functional 0.015 0.161 0.872 0.000 

IT Cloud Solutions -> Supplier Role Technical -0.074 0.843 0.399 0.006 

Control 

Variable: IT 

Categories- 
Custom 

Software 

IT Custom Software -> Supplier Role Advice -0.076 0.842 0.400 0.007 

IT Custom Software -> Supplier Role Feedback 0.203 1.814 0.070 0.037 

IT Custom Software -> Supplier Role Functional 0.147 1.514 0.130 0.021 

IT Custom Software -> Supplier Role Technical 0.086 0.915 0.360 0.008 

Control 

Variable: IT 

Categories- Data 
Centre 

IT Data Centre -> Supplier Role Advice 0.029 0.319 0.750 0.001 

IT Data Centre -> Supplier Role Feedback 0.155 1.426 0.154 0.019 

IT Data Centre -> Supplier Role Functional -0.009 0.088 0.930 0.000 

IT Data Centre -> Supplier Role Technical 0.011 0.110 0.912 0.000 

Control 

Variable: IT 
Categories- 

Hardware 

IT Hardware -> Supplier Role Advice -0.057 0.557 0.577 0.003 

IT Hardware -> Supplier Role Feedback 0.083 0.768 0.442 0.005 

IT Hardware -> Supplier Role Functional 0.054 0.465 0.642 0.002 

IT Hardware -> Supplier Role Technical -0.038 0.356 0.722 0.001 

Control 
Variable: IT 

Categories- 

Hiring Staff 

IT Hiring Staff -> Supplier Role Advice -0.034 0.337 0.736 0.001 

IT Hiring Staff -> Supplier Role Feedback -0.135 1.175 0.240 0.012 

IT Hiring Staff -> Supplier Role Functional -0.201 1.801 0.072 0.028 

IT Hiring Staff -> Supplier Role Technical -0.182 1.716 0.086 0.026 

Control 

Variable: IT 

Categories- IT 
Network 

IT Network -> Supplier Role Advice -0.055 0.512 0.609 0.002 

IT Network -> Supplier Role Feedback 0.031 0.281 0.779 0.001 

IT Network -> Supplier Role Functional 0.003 0.028 0.977 0.000 

IT Network -> Supplier Role Technical 0.035 0.313 0.754 0.001 

IT Network Services -> Supplier Role Advice 0.049 0.503 0.615 0.002 
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Control 

Variable: IT 
Categories- 

Network 
Services 

IT Network Services -> Supplier Role Feedback -0.165 1.476 0.140 0.015 

IT Network Services -> Supplier Role Functional 0.048 0.407 0.684 0.001 

IT Network Services -> Supplier Role Technical 0.170 1.640 0.101 0.018 

Control 

Variable: IT 
Categories- 

Open Source 

Software 

IT Open Source Software -> Supplier Role Advice 0.132 1.657 0.098 0.022 

IT Open Source Software -> Supplier Role Feedback 0.142 1.655 0.098 0.020 

IT Open Source Software -> Supplier Role Functional 0.151 1.731 0.084 0.024 

IT Open Source Software -> Supplier Role Technical 0.198 2.367 0.018 0.045 

Control 

Variable: IT 
Categories- 

Other 

IT Other -> Supplier Role Advice 0.085 1.090 0.276 0.010 

IT Other -> Supplier Role Feedback -0.039 0.352 0.725 0.002 

IT Other -> Supplier Role Functional -0.101 1.235 0.217 0.011 

IT Other -> Supplier Role Technical -0.112 1.279 0.201 0.015 

Control 

Variable: IT 
Categories- User 

Services 

IT User Services -> Supplier Role Advice 0.036 0.395 0.693 0.001 

IT User Services -> Supplier Role Feedback -0.244 2.422 0.015 0.050 

IT User Services -> Supplier Role Functional -0.191 1.697 0.090 0.033 

IT User Services -> Supplier Role Technical -0.141 1.345 0.179 0.020 

Table 9: Statistical Significance of Relations for Supplier Roles 

Table 9 contains 24 statistically significant relations. These 24 relations are grouped into 

the categories according to the research model consisting of the environmental factors, 

dependency factors, transaction costs, control variables and perceived benefits. The next part 

discusses the results of each group of factors.  

4.1.1 Environmental factors: technology uncertainty affects the supplier roles 

Technology uncertainty affects each supplier role while the effect of competitive intensity is 

not supported. At first, the results support H1 meaning that technology uncertainty drives 

supplier involvement. Statistical significant positive relations are identified for all the supplier 

roles, including advice (t=4.827; β= 0.504; F2= 0.243), feedback (t=2.065; β= 0.239; F2= 

0.041), functional (t=1.769; β= 0.204; F2= 0.033), and technical (t=3.292; β= 0.330; F2= 0.096). 

So, the perceived technological uncertain environment in public IT procurement requires 

supplier involvement to establish the functional and technical tender specifications. In addition, 

the technological uncertain environment also requires the suppliers’ advice before the 

establishment of specifications and feedback when the specifications have been defined. 

However, H2 which describes that competitive intensity drives supplier involvement is not 

statistically supported for neither of the supplier roles. This means that it is not supported that 

the intensive competitive environment in public IT procurement leads to supplier involvement 

during the pre-tender stage. 
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4.1.2 Dependency factors: expectations of experience and relation specific 

investments affect the supplier role 

The dependency factors consist of several factors including previous experience, the extent of 

experience, expectations of experience, relation specific investments, the strategic importance 

of the purchase, the complexity of the purchase, and innovativeness of the purchase. Results 

support the effect for expectations of former buyer-supplier specific experience on the advice 

role and the effect of expected relational specific investment on the technical supplier role.  

At first, the buyer-supplier specific experience is measured with hypothesis 3A 

indicating that the suppliers with previous experience drive supplier involvement. However, 

this relation is not statistically supported for neither of the supplier roles. This means that the 

presence of former experience does not lead to a supplier role during the pre-tender stage. 

Second, the buyer-supplier specific experience is also measured with hypothesis 3B denoting 

that a high extent of previous experience drives supplier involvement. However, also this 

relation is not statistically supported meaning that a high extent of buyer-supplier former 

experience does not lead to a supplier role during the pre-tender stage. Third, hypothesis 3C 

describing that expectations about buyer-supplier specific experience drive supplier 

involvement are only significant for the supplier role advice (t=1.711; β= 0.136; F2= 0.024). 

So, suppliers with buyer’s specific experience should be involved to give advice prior to the 

establishment of specifications as it is expected that they can contribute better than suppliers 

with no prior experience. Fourth, findings support H4 which denotes that expected relations 

specific investments drive supplier involvement. However, statistical significant results are 

only obtained for the supplier role technical (t=1.757; β= 0.179; F2= 0.033). Thus, the results 

indicate that relation specific investments are likely to emerge when the supplier is involved to 

define the technical specifications. Fifth, the results indicate non-significant relations which do 

support H5 describing that the strategic importance of the purchase drives supplier involvement. 

This means that IT purchases with a high financial and supply risk do not drive supplier 

involvement during the pre-tender stage. Sixth, also non-statistical relations are found for H6 

explaining that the complexity of the purchase drives supplier involvement. So, IT purchases 

that are highly complex do not lead to supplier involvement in each of the roles during the pre-

tender stage. Finally, H7 stating that the innovativeness of the purchase drives supplier 

involvement is also not statistically supported. Thus, a highly innovative IT purchase does not 

require supplier involvement in each of the supplier roles during the pre-tender stage.  
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4.1.3 Transaction Costs: effort and taking advantage affects the supplier role 

Transaction costs include effort, monitoring, problems and taking advantage. Only the effect of 

effort and taking advantage is supported for some supplier roles. At first, the findings support 

H8 meaning transaction costs relating to the effort to establish a buyer-supplier relationship has 

a negative effect on supplier involvement. More specifically, statistical significant results are 

obtained for the supplier role advice (t=1.693; β= -0.133; F2= 0.023), supplier role functional 

(t=2.025; β= -0.186; F2= 0.038), and supplier role technical (t=2.499; β= -0.208; F2= 0.055). 

So, it is expected that takes a lot of effort to involve the supplier with the technical and 

functional specifications, and to ask advice prior to the establishment of specifications. Second, 

H9 describing the transaction costs caused by monitoring negatively affect supplier 

involvement are not statistically supported for neither of the supplier roles. So, it is not expected 

that it requires a lot of effort to monitor the supplier for each supplier roles. Third, H10 meaning 

that transaction costs caused by problems in the buyer-supplier relationship have a negative 

effect on supplier involvement is not statically supported. So, it is not expected that it requires 

a lot of effort to manage problems which may arise during supplier involvement for each of the 

supplier. Fourth, H11 denoting the negative effect of transaction costs caused by taking 

advantage of the supplier has a statistically significant negative effect on the supplier role 

feedback (t=2.049; β= -0.232; F2= 0.082). So, it is expected that it requires a lot of effort to 

withdraw the suppliers from taking advantage of the buyer when demanding feedback on the 

specifications. 

4.1.4  Perceived benefits: the supplier role leads to a better end result and the 

likelihood for supplier involvement again 

Next to testing hypotheses, this paper also focused on the perceived benefits for each supplier 

role. The perceived benefits include the end result (effectiveness), process (efficiency), and the 

chance of supplier involvement to take place again. The results indicate no statistically 

significant relations for the technical and functional supplier roles. So, it is not proven that 

supplier involvement during the establishment of technical and functional specifications leads 

to a better IT tender and a more efficient process during the IT tender. Furthermore, it is also 

not supported that the functional and technical role makes it likely that supplier involvement 

will take place again in future IT tenders. However, statistically significant relations are 

obtained for the advice and feedback role. At first, the advice role has a statistically significant 

positive effect on the benefits end result (t=2.127; β= 0.210; F2= 0.036), meaning that the advice 

role leads to benefits relating to effectiveness. So, asking the supplier’s advice prior to the 
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development of specifications leads to a better IT tender. Besides, positive statistically 

significant relations have also been found for the advice role and the chance of supplier 

involvement again (t=3.007; β= 0.248; F2= 0.057), indicating that involving the supplier to ask 

advice prior to the specifications makes it more likely that supplier involvement will take place 

again in future IT tenders. Second, regarding the feedback role, evidence is found for the 

positive relation between supplier role feedback and the chance of supplier involvement again 

(t=2.616; β= 0.228; F2= 0.053), meaning that the feedback roles makes supplier involvement 

likely to happen again in future IT tenders.  

4.1.5 Control variables: available time and IT categories affect the supplier role 

Numerous control variables are added, but only available time and multiple IT categories 

obtained statistically significant results. At first, findings indicate that the availability of time 

has a statistically significant positive effect on supplier roles. However, the effect is only 

significant for two roles, including supplier role functional (t=2.220; β= 0.184; F2= 0.036) and 

supplier role technical (t=2.846; β= 0.223; F2= 0.058). So, the results indicate the availability 

of time as perceived by the IT buyer’s leads to supplier involvement in order to establish the 

technical and functional specifications.  

 Moreover, multiple IT categories have a statistically significant effect on the supplier 

roles. At first, the IT category custom software has a positive effect on the supplier role 

feedback (t=1.814; β= 0.203; F2= 0.037). This means that purchasing custom made software 

requires the supplier’s feedback on the defined specifications. Second, hiring IT staff has a 

negative effect on both the functional (t=1.801; β= -0.201; F2= 0.028) and technical role 

(t=1.716; β= -0.182; F2= 0.026). So, hiring IT professionals does not lead to supplier 

involvement during the establishment of functional and technical specifications. Third, open-

source software has a positive effect on all supplier roles, including advice (t=1.657; β= 0.132; 

F2= 0.022), feedback (t=1.655; β= 0.142; F2= 0.020), functional (t=1.731; β= 0.151; F2= 0.024), 

and technical (t=2.367; β= 0.198; F2= 0.045). So, procuring open-source software, which means 

that users have the opportunity to study, adjust and improve the software, leads to supplier 

involvement in each of the supplier roles. Lastly, User Services has a negative effect on the 

supplier role feedback (t=2.422; β= -0.244; F2= 0.050) and functional (t=1.697; β= -0.191; F2= 

0.033). So, procuring IT user services does not lead to involving the suppliers to establish the 

functional specifications or to give feedback on the specifications.  
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4.1.6 Visualization of statistically significant results for supplier roles 

An overview of all the statistically significant relationships is presented in figure 12 on the next 

page. Due to the number of tested relations, only significant relations are visualized. The 

visualization should be interpreted as follows. At first, the left side of the graphic contains the 

independent variables. These independent variables also denote the hypotheses and are grouped 

into environmental, dependency and transaction costs factors. Second, the middle of the figure 

represents the dependent variable which contains the four supplier roles. This means that 

supplier responsibility and the public procurement concepts are not included as the dependent 

variable. Third, the perceived benefits are visualized on the right side which denotes the benefits 

related to efficiency, effectiveness and the chance of supplier involvement again. Fourth, the 

control variables are added on the top and bottom of the figure and include the IT categories, 

available time, services and deliveries, gender, age and years of experience. Lastly, a legend is 

added which describes how to interpret the arrows with p-values.  
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Figure 11: Visualization of Statistical Significant Relations for Supplier Roles



  

- 63 - 

 

4.2 Additional results: testing the model for public procurement concepts 

The main results reported in this paper are the factors that define the required supplier role 

during the pre-tender stage of public IT procurement. However, as discussed earlier, also the 

public procurement concepts are added as dependent variables. Therefore, this section discusses 

the statistical results for the public procurement concepts.  

 The model used stems from the research model as discussed before, meaning that the 

model contains the same variables as the model with the supplier roles. The only difference is 

that the supplier roles are replaced by the public procurement concepts including the market 

consultation closed/ written/ spoken/ interactive, technical dialogue, competition procedure 

with negotiation, other, and nothing applied. Note that IT market test, competitive dialogue and 

innovation partnership are excluded due to a small sample size which means that statistical 

inferences are not possible.  

 The quality of the data is assessed in the same manner as for the supplier roles. At first, 

Appendix I shows that the outer loadings for the indicators are all above 0.7 which means that 

indicator reliability is in place. Second, also construct reliability is achieved with the lowest 

value of 0.846 where the threshold is 0.6. Third, an AVE with the lowest value of 0.651 means 

that the criteria for convergent validity are met since the threshold is 0.5. Moreover, also 

discriminant validity is in place since all values score below the threshold of 0.85. Lastly, the 

model fit is established with an SRMR value of 0.068. 

 The model contains several endogenous variables. All these variables have an R2 (R 

squared) value which describes their predictive accuracy. The R2 for the endogenous variables 

in the model are as follows, market consultation closed is 0.318, market consultation interactive 

is 0.194, market consultation spoken is 0.315, market consultation written is 0.347, competition 

with negotiation is 0.239, the technical dialogue is 0.201, other is 0.205, not applied is 0.367, 

benefits end result is 0.283, benefits process is 0.032 and chance supplier involvement again is 

0.134. The next part discusses the statistically significant effects of the tested relations for the 

public procurement concepts as presented in Appendix J. These relations are grouped into 1) 

market consultation, 2) concept not applied, and 3) other. 

4.2.1 Twelve significant relations identified for market consultations  

By testing the model, twelve significant relations are identified for the four types of market 

consultations including spoken, written, closed, and interactive. Below, the results are presented 

for each form of market consultation.  
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At first, two statistical relations are identified for market consultation spoken. Firstly, 

the results give a statistically significant positive relation between previous experience and 

market consultation spoken (t=1.747; β= 0.166; F2= 0.028), indicating that previous experience 

between the buyer and supplier leads to a spoken market consultation. Furthermore, IT other 

has a statistically significant negative effect on market consultation spoken (t=2.196; β= -0.197; 

F2= 0.046), describing that the remaining types of IT categories does not lead to supplier 

involvement in the form of closed market consultation.   

Second, four statistically significant relations are found for the market consultation 

written, all relating to the IT categories. Here, positive effects are identified for IT advice 

implementation (t=1.825; β= 0.185; F2= 0.028), indicating the hiring professional IT personnel 

who supply advice and implementation services requires a written market consultation. 

Furthermore, a positive effect is also identified for Hiring IT Staff (t=2.755; β= 0.263; F2= 

0.051), describing that hiring IT personnel requires a written market consultation. In addition, 

also IT cloud solutions (t=1.708; β= 0.159; F2= 0.027) has a positive effect on market 

consultation written, suggesting that purchasing cloud solutions requires a market consultation 

written. However a negative relation is found for IT network services (t=2.100; β= -0.247; F2= 

0.037). This means that purchasing network services does not require a written market 

consultation.  

Third, four statistically significant relations are found for market consultation closed. 

Firstly, Kraljic supply risk has a positive effect on market consultation closed (t=2.526; β= 

0.218; F2= 0.059), indicating that high supply risks demands for a closed market consultation. 

Furthermore, also IT cloud solutions has a positive effect on market consultation closed 

(t=2.676; β= 0.258; F2= 0.068), suggesting the purchasing IT cloud solutions requires a closed 

market consultation. Moreover, market consultation closed has a positive effect on benefits end 

result (t=3.082; β= 0.208; F2= 0.056). So, applying a closed market consultation to involve the 

supplier leads to better results for the final IT tender.  However, a negative relation is identified 

between transaction costs taking advantage and market consultation closed (t=1.946; β= -0.191; 

F2= 0.030). This indicates that it is expected that the supplier may take advantage during the 

market consultation which causes transaction costs. 

Fourth, two statistical significant relations are found for market consultation interactive. 

Firstly, Kraljic supply risk has a positive effect on market consultation interactive (t=1.848; β= 

0.159; F2= 0.025) suggesting that a high supply risk leads to an interactive market consultation. 
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Furthermore, market consultation interactive has a positive effect on benefits end result 

(t=2.995; β= 0.202; F2= 0.053). So, applying an interactive market consultation leads to better 

results regarding the final IT tender due to supplier involvement.  

4.2.2 Seven significant relations for not applying a concept  

Next to the market consultations, seven statistical significant relations are found for ‘Not 

Applied’ which means that a public procurer did not apply a public procurement concept to 

involve the supplier during the pre-tender stage. At first, competitive intensity (t=1.647; β= -

0.140; F2= 0.018), expectations of experience (t=2.465; β= -0.198; F2= 0.046), and technology 

uncertainty (t=2.215; β= -0.261; F2= 0.063) all have a statistically significant negative effect on 

‘not applied’. These results indicate that the absence of competitive intensity, expectations of 

experience, and technology uncertainty leads to a situation where no concept is applied to 

involve the supplier. Second, not applied has a statistically significant negative effect on 

benefits end result (t=4.203; β= -0.339; F2= 0.110), and chance supplier involvement again 

(t=2.784; β= -0.260; F2= 0.052), This means that not applying a concept to obtain supplier 

involvement leads to the absence of benefits for the final IT tender and also the chance that 

supplier involvement will take place again in the next IT tender is absent. Third, available time 

(t=1.648; β= 0.156; F2= 0.030) has a statistically positive effect on concept not applied, 

suggesting that the availability of time leads to the absence of a public procurement concept to 

involve suppliers. Lastly, the IT category tetwork services has a positive effect on ‘not applied’ 

(t=1.936; β= 0.239; F2= 0.038) meaning that public IT buyers do not apply a concept to obtain 

supplier involvement while purchasing IT network services.   

4.2.3 Three significant relations denoting the remaining effects 

Finally, there are three statistical significant relations which are not yet discussed. At first, 

complexity has a positive effect on ‘Other’ (t=1.849; β= 0.199; F2= 0.032) suggesting that a 

highly complex purchase leads to a concept to involve the supplier that was not specifically 

mentioned in the questionnaire. Furthermore, kraljic supply Risk has a negative effect on 

‘Other’ (t=1.898; β= -0.171; F2= 0.030), indicating that a high level of supply risk leads to a 

concept to involve the supplier that was not specifically mentioned in the questionnaire. 

Moreover, relation specific investment have a positive effect on the public procurement concept 

‘competition with negotiation’ (t=1.933; β= 0.201; F2= 0.033). So, specific investments 

between the buyer and supplier are likely to occur when applying the ‘competition with 

negotiation’ concept.  
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4.2.4 Visualization of statistically significant results for public procurement concepts 

Just as for the supplier roles, a visualization of the statistical significant relations is also 

presented for the public procurement concepts. The visualization is presented in the same 

manner as the supplier roles, expect the supplier roles are replaced by the public procurement 

concepts and are grouped into colours. 
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Figure 12: Visualization of Statistical Significant Relations for Public Procurement Concepts
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4.3 Additional results: Amount of supplier involved with previous experience 

Next to the supplier roles public procurement concepts, there are also some interesting findings 

concerning the supplier’s buyer-specific experience. As already described in the main results, 

the expectations of the supplier's buyer-specific experience drive supplier involvement during 

the pre-tender stage. These findings are in line with the factors as proposed by Selviaridis et al. 

(2013, pp. 1405-1406) since they describe that the supplier’s buyer-specific experience leads to 

certain supplier roles. To further understand this topic, respondents were asked to the number 

of suppliers with previous experience and the number of suppliers without previous experience 

resulting in interesting insights. At first, the average amount of suppliers involved during the 

pre-tender stage is 4.6, ranging from 0 to 16. Second, 132 out of the 154 respondents indicated 

that there was the previous experience with at least one of the suppliers that were involved. 

Third, the average amount of suppliers with previous experience was 2.6, ranging from 0 to 15. 

So, the descriptive results indicate that previous experience is often in place when a certain 

supplier is involved during the pre-tender stage of public IT procurement. 
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5 Discussion, Limitations and Suggestions for Further Research 

This chapter provides the discussion, limitations and suggestions for further research. At first, 

a discussion is provided for the theoretical and practical implications of this paper. Second, the 

limitations with suggestions for further research are discussed.  

5.1 Discussion 

This section contains the discussion.  At first, the results for the independent variables and the 

supplier roles as dependent variables are discussed. Second, the theoretical contributions as 

discussed in the introduction are elaborated on. Third, managerial implications are given for the 

findings including the supplier roles and public procurement concepts. 

5.1.1 Discussion of main results according to the supplier roles 

This paper aims to identify the factors that define the needed degree of supplier involvement 

during the pre-tender phase in public IT procurement. The needed degree of involvement refers 

to the supplier roles including advice, feedback, functional, and technical. As explained in the 

hypotheses section, factors that influence the needed degree of involvement can be grouped 

into environmental, dependence including both relational and transaction-specific, and 

transactions cost factors. This section elaborates on the results according to each category.  

Environmental factors 

The environmental factors entail both technology uncertainty and competitive intensity. At first, 

statistically significant results are obtained for the relations between technology uncertainty and 

each of the supplier roles. This means that the results indicate that technology uncertainty drives 

supplier involvement during the pre-tender stage for public IT procurement. These results 

support both the Resource Dependence Theory and the Transaction Costs Economics as they 

explain the role of inter-organisational relationships the reduce uncertainty (Pfeffer & Salancik, 

2003; Xiao et al., 2019, p. 697). Furthermore, the results are also in line with early supplier 

involvement in the private sector as Parker et al. (2008, p. 73) explains that technology 

uncertainty leads to supplier involvement in new product development. Overall, the relation 

between technology uncertainty and supplier involvement confirms former research. Second, 

non-statistically significant results are obtained for the relationship between the competitive 

intensity and either of the supplier roles. Therefore, the results do not support the Resource 

Dependence Theory and Transaction Costs Economics as it was assumed that competitive 

intensity results in uncertainty and thus the need for inter-organisational relationships (Pfeffer 

& Salancik, 2003). Furthermore, the findings also contradict with the assumption that concepts 
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such as the ‘competitive dialogue’ and ‘competition procedure with negotiation’ are meant to 

profit from the intensive competitive environment in Public IT Procurement (PIANOo, 2020b, 

p. 1; 2020j, p. 1). The reason why this relationship was not found significant may be due to the 

barriers in public procurement to more innovative approaches such as supplier involvement. In 

particular risk aversion and the public procurer’s capabilities may negatively influence supplier 

involvement. Regarding risk aversion, Knutsson and Thomasson (2014, p. 246) describe that 

public procurers do not take risks to avoid court appeals. This means that potential suppliers 

are not challenged to develop their findings and thus limits the use of the competitive 

environment. Concerning the public procurers' capabilities, Uyarra et al. (2014, p. 633) mention 

that a lack of commercial skills hinders more innovation-friendly public procurement processes 

such as the competitive dialogue. Overall, the competitive environment may not lead to supplier 

involvement due to risk aversion and a lack of commercial skills in public IT procurement.  

Dependency factors: buyer-supplier relational  

The dependency factors relate to the buyer-supplier relational aspects consisting of both the 

buyer-supplier specific experience and the relational specific investments. At first, statistically 

significant results are obtained for the relation between the expectations of experience and the 

supplier role advice. These results support the Resource Dependence Theory indicating that 

inter-organisational relationships are used to obtain resources (Hillman et al., 2009, p. 1404). 

Furthermore, the results also support Holma et al. (2019, p. 5) and Selviaridis et al. (2013, pp. 

1400-1401) who stressed the importance of the supplier’s buyer-specific knowledge for 

supplier involvement. However, while statistical support is established for the supplier role 

advice, there remains no statistical support for the relations between expectations of experience 

and the supplier role functional, technical and feedback. So, this means that the expectations of 

former suppliers buyer-specific knowledge are only applicable when the supplier’s advice is 

needed prior to the establishment of the tender specifications. Second, statistically significant 

results are obtained for the relation between the expected relational specific investments and 

the supplier role technical. This supports the Resource Dependence Theory as it describes how 

inter-organisational relationships are used to control dependency (Hillman et al., 2009, p. 1404). 

Furthermore, findings support Yan and Kull (2015, p. 411) who describe that supplier 

opportunism may be reduced with mutual specific investments. The results indicate that 

relational specific investments only arise in more intensive forms of supplier involvement such 

as the technical role. Besides, relational specific investments are not applicable to the lighter 

forms of supplier involvement such as the advice and feedback role. This may imply that a 

lighter form of supplier involvement may be more suitable in certain situations.  
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Dependence factors: transaction-specific 

Dependency is created by asset specificity as it describes that these transactions cannot be easily 

deployed outside of the relationship between two companies (Geyskens et al., 2006, p. 521). 

These transactions cause dependence since they increase switching costs and make parties 

irreplaceable (Griffith et al., 2009, p. 219). The transaction-specific factors include the strategic 

importance of the purchase, the complexity of the purchase and the innovativeness of the 

purchase. At first, the relation between the strategic importance of the purchase is not 

statistically supported for either of the supplier roles. Therefore, the results contradict with 

Parker et al. (2008, p. 74) who described that strategic important products are associated with 

a higher extent of supplier involvement. Second, also the effect of the complexity of the 

purchase on supplier involvement is not supported for either the supplier roles. This means that 

the results contradict with Moe et al. (2017, p. 158) as they explained that complexity demands 

for a higher extent of supplier involvement while purchasing IT. Furthermore, the results also 

contradict with Holma et al. (2019, p. 3) as they explain that a high level of complexity requires 

supplier involvement during the pre-tender stage. Third, results provide also non-significant 

support for the relation between the innovativeness of the purchase and the supplier roles. These 

results, therefore, provide no support for Holma et al. (2019, p. 3) as they mention that a high 

level of innovativeness sought requires supplier involvement during the pre-tender stage. 

Furthermore, the results also not support Parker et al. (2008, p. 73) which stated that 

technological newness leads to supplier involvement. Overall, the results contradict with the 

theoretical assumption that asset specificity creates dependence and therefore drives early 

supplier involvement in public IT procurement.  

Transaction costs factors  

The transaction costs factors include the effort, monitoring, problems and tacking advantage. 

According to the TCE, transaction costs in a buyer-supplier relation are caused by bounded 

rationality and opportunistic behaviour (Cousins et al., 2008; Williamson, 1981). At first, 

statistically significant results are obtained for the relationship between transaction costs effort 

and the supplier roles advice, functional and technical. These results support the Transaction 

Costs Economics describing that inter-organisational relationships result in transaction costs 

which have a negative effect on supplier involvement (Grover & Malhotra, 2003, p. 460; Xiao 

et al., 2019, p. 699). Furthermore, the results also support Mallick et al. (2010, p. 259) as they 

explain that outsourcing parts lead to more coordination effort and consequently higher 

transaction costs which have a negative effect on supplier involvement. Second, the negative 

effect of monitoring effort on supplier either of the supplier roles is not statistically supported. 
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These results do not support Griffith et al. (2009, p. 220) as they explain that supplier 

involvement is less beneficial due to the additional monitoring effort. Moreover, the results also 

not support the TCE which describes that bounded rationality and opportunistic behaviour 

cause the need for monitoring suppliers in a buyer-supplier relationship which results in higher 

transaction costs. Third, also non-significant results are obtained for the negative relation 

between transaction costs from problems in the buyer-supplier relation and supplier 

involvement for each of the supplier roles. This may imply that it is unlikely that problems may 

occur or that these problems have a strong effect on supplier involvement. Lastly, the negative 

effect of transaction costs caused by tacking advantage is supported for the supplier role advice. 

This result is in line with the Transaction Costs Economics since it is described that inter-

organisational relationship involves transaction costs caused by the likelihood that the supplier 

might be taking tacking (Grover & Malhotra, 2003, p. 460). Furthermore, according to Yan and 

Kull (2015, p. 410) supplier opportunism is likely to take place in situations with technology 

novelty and product complexity. So this may imply that suppliers may be involved for advice 

to reduce supplier opportunism. Overall, results partially support the TCE and the underlying 

effects of opportunistic behaviour and opportunism. 

5.1.2 Discussion of theoretical contributions 

As mentioned in the introduction, this paper aims to fulfil three theoretical contributions. Below 

is explained how these intended theoretical contributions are fulfilled.  

At first, this paper builds upon former research that focused on the supplier roles during 

the pre-tender specification phase by further developing these roles (Axelsson & Wynstra, 

2002; Holma et al., 2019, p. 5; Selviaridis et al., 2011, pp. 81-82; Selviaridis et al., 2013, p. 

1405). This paper particular contributes to the literature by using the supplier roles as defined 

with Selviaridis et al. (2013, p. 1405) and (PIANOo, 2020e, p. 1) to set up four supplier roles 

during the pre-tender stage. Furthermore, this paper also contributes by using the factors as 

proposed by (Axelsson & Wynstra, 2002; Holma et al., 2019, p. 5; Selviaridis et al., 2011, pp. 

81-82; Selviaridis et al., 2013, p. 1405) in a quantitative research setting. Moreover, this paper 

contributes to the literature by combining the Resource Dependence Theory and Transaction 

Costs Economic to explain supplier involvement. Only Griffith et al. (2009) used both theories 

to reduce dependence and transaction costs and to enhance efficiency and effectiveness while 

involving the suppliers in new product development projects.  Overall, this paper contributes to 

the literature by using a theoretical perspective to assess the factors that define the supplier roles 

during the pre-tender stage in a quantitative research setting.   
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Second, this paper broadens the Early Supplier Involvement as describes by (Bidault et 

al., 1998b, p. 49; Handfield et al., 1999, p. 59; McIvor & Humphreys, 2004, p. 179; Parker et 

al., 2008, p. 71; Wagner & Hoegl, 2006, p. 936; Wynstra et al., 2001, p. 157) from the private 

sector to the public procurement sector. Heretofore, only Holma et al. (2019, p. 4) explained 

the concept of Early Supplier Involvement in relation to public procurement but did not apply 

underlying concepts. So this paper contributes to the literature by applying underlying Early 

Supplier Involvement concepts to public procurement. These concepts are applied in the 

hypotheses section where for example Parker et al. (2008, p. 73) described how technological 

newness and strategic importance drive early supplier involvement. Furthermore, public 

procurement concepts are also applied to measure the items in the questionnaire as concepts as 

described by Parker et al. (2008, p. 73), Wynstra et al. (2001, p. 158), and Menguc et al. (2014, 

p. 320) are used to measure early supplier involvement in the context of this study. Overall, this 

paper contributes to the Early Supplier Involvement literature as it demonstrates that technology 

uncertainty drives supplier involvement in public procurement. However, competitive intensity 

and strategic importance of the purchase are commonly suggested in early supplier involvement 

literature as drivers of supplier involvement but their relevance is not proven for public 

procurement.  

 Third, this paper further explored the topic of IT procurement. The IT sector is a topic 

with limited academic attention. Only studies from Stuermer et al. (2017, p. 43), Gelderman et 

al. (2015, p. 220) and Moe et al. (2017, p. 143) discuss the role of suppliers in IT procurement 

where only Moe et al. (2017, p. 143) mention the role of the uniqueness and the complexity of 

the purchase for the choice of supplier involvement. By identifying and testing the factors in a 

quantitative research setting, this paper adds to the public IT procurement literature. 

Furthermore, by considering the different types of IT categories, relevant insight are obtained 

for the role of numereous IT categories in supplier involvement.  

5.1.3 Discussion of managerial implications 

Apart from the theoretical contributions, this paper has several practical contributions or 

managerial implications. These managerial implications are discussed below for the supplier 

roles and public procurement concepts.  

Discussion of supplier roles 

This paper improves the public procurer’s decision making capability by identifying and testing 

the factors that define the four supplier roles. To do so, linear regression is conducted in SPSS 
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with the latent variables taken from the Smart PLS file. An overview of the results is presented 

in Appendix K. Below the results for each supplier roles are elaborated on.   

At first, for the supplier role advice where the suppliers are involved to give advice prior 

to the establishment of the specifications. The results demonstrate that IT buyers should apply 

this role when the buyers experience technology uncertainty in the IT market. Furthermore, 

suppliers with prior buyer’s specific experience should be involved instead of suppliers that do 

not have experience with the buyer. However, the IT buyer has to be aware of potential 

transaction costs which may arise while establishing in relationship with the supplier since this 

may require a lot of effort.  

Second, IT buyer’s should apply the functional supplier role, meaning that the suppliers 

are involved to define the functional specifications, when there is much time available to do so. 

Furthermore, also perceived technological uncertainty in the IT market requires supplier 

involvement during functional specifications. In addition, the IT buyer should involve the 

suppliers in the functional specifications while purchasing open-source software. However, the 

IT buyer should not involve the suppliers in the functional specifications while purchasing user 

services and hiring IT staff. Furthermore, the IT buyer should also be aware that transaction 

costs may arise due to the effort to establish a relationship with the supplier.  

Third, the technical supplier role means that the suppliers are involved to define the 

technical tender specifications. Here, the IT buyer should involve the suppliers when there is 

enough time available to do so. Furthermore, when the buyer experiences a highly 

technologically uncertain environment, supplier involvement is required in the technical 

specifications. In addition, when procuring open-source software, supplier involvement is 

recommended to define the technical specifications. However, supplier involvement in the 

technical specifications is not recommended while procuring IT staff. Moreover, the IT buyer 

should be aware that relation specific investments may arise during supplier involvement. 

Besides, involving the supplier during the technical specifications may require a lot of effort 

and consequently high transaction costs.  

Lastly, the feedback roles denote that the suppliers are involved to give feedback on the 

defined specifications. IT buyers should apply this role when they experience technological 

uncertainty in the IT market. Furthermore, the IT buyer should also ask for feedback on the 

specifications while purchasing custom software. However, for procuring user services, 

supplier’s feedback on the specifications is not recommended. Moreover, the IT buyer should 
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be aware of transaction costs resulting from the effort to monitor the suppliers properly and 

manage potential supplier opportunism. 

Discussion of public procurement concepts 

Next to the supplier roles, this paper also enhances the public procurer’s decision making 

capability by testing the factors in relation to the public procurement concepts. The results of 

the linear regression are given in Appendix L. Below, the results for the public procurement 

concepts are discussed. 

There are four types of market consultations including closed, written, spoken, and 

interactive. At first, IT buyers should apply the market consultation closed, meaning that a few 

parties are selected to participate, when the buyer experiences a high supply risk. This may be 

the case when just a few parties can supply the intended IT purchase. Furthermore, IT buyers 

should also apply the closed market consultation while purchasing cloud solutions. However, 

the public procurer should consider that the supplier may be taking advantage by applying this 

form of market consultation which may cause transaction costs. 

Second, the market consultation written means that parties can answer predefined 

questions by paper. This form of market consultation should be applied when the IT buyers 

experience a highly competitive environment in the IT market so that they may benefit from it. 

Furthermore, IT buyers should apply this concept when procuring professional advice and 

implementation services, cloud solutions, and hiring IT professionals. However, IT buyers 

should not apply the written market consultation while procuring network services.  

Third, the spoken market consultation is applicable when a single party is involved in a 

discussion about an intended tender. Here, results indicate that supplier’s with former buyer-

specific experience should be involved. So, the IT buyer should select a supplier which is 

familiar with the organisation. However, the IT buyers should not apply the spoken market 

consultation for an IT category that was not specified in this paper.  

Fourth, the interactive market consultation means that multiple parties are involved in 

an interactive dialogue. The IT buyer should apply this form when the buyer experiences a high 

level of supply risk meaning for example that only a few parties can deliver the intended IT 

purchase.  

The competition with negotiation public procurement should be applied by the IT buyers 

when they have many years of experience in purchasing IT. Furthermore, the procedure is 
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especially useful when procuring IT hardware. However, the buyer should be aware of relation 

specific investments that may arise as s result from their cooperation effort.  

It may be the case that a public IT procurer does not apply a concept to involve the 

supplier. In fact, several factors describe this situation. At first, when the IT buyers experience 

that they have plenty of time to fulfil the IT tender, applying a public procurement concept to 

involve the supplier is not necessary. Furthermore, if the IT buyers do not experience 

technological uncertainty in the IT market applying a concept is not useful. Moreover, the IT 

buyer should not apply a concept when there are no former experiences with suppliers. Lastly, 

a concept to involve the supplier is also unwanted while procuring IT staff and network services.  

5.2 Limitations and suggestions for further research 

This study has some limitations and consequently suggestions for further research. The first 

limitation relates to the questionnaire as the questionnaire was appointed to public IT buyers 

who were asked about their experiences during a specific IT tender process. This means that 

the empirical results presented in this paper are based on the experiences of IT buyers. If the 

questions would have been asked into another format, so for example in hindsight or relating 

to a best practice, the results could have been different. So, a suggestion for further research is 

to use a questionnaire in another format since this may lead to more significant results which 

could be compared with the results in this paper. By doing so, differences between both formats 

may become clear which may describe how supplier involvement currently takes places and 

how it should take place in public IT procurement. Furthermore, the questionnaire could also 

be appointed to another sector, for example, the construction sector. By doing so, differences 

in public procurement sectors and the use of supplier involvement may become clear. 

Moreover, further research could broaden the scope of this paper by collecting data in another 

country. This paper focused on the Netherlands but the results may be different in another 

country. Especially in countries with different public procurement laws such as outside the EU.  

Second, the questionnaire might not have fitted properly in the context of public IT 

procurement. Although feedback from the respondents was mainly positive, some indicated that 

the questionnaire focused too much on the technical aspects of purchasing. This may be true 

since many measurements for the questionnaire were taken from early supplier involvement 

literature in private purchasing which is mainly focused on new product development projects. 

Furthermore, some respondents doubted if the public procurement laws were taken into 

account. These laws have been considered to some extent but were not explicitly mentioned in 
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the questionnaire. Nevertheless, this paper focused not on the legislation in public IT 

procurement which may imply that certain concepts in law are not taken into account. 

Therefore, further research could focus on public procurement law. Here, a study could focus 

on what IT buyers think that can be done by law and what can actually be done by law. This 

may provide insight into the way how the public procurers experience public procurement laws 

and how it influences supplier involvement.  

Third, defining a suitable dependent variable for this study was a challenge. Using 

concepts from the early supplier involvement literature does not always fit well to the public 

procurement context and the public procurement literature hardly does not provide 

measurements for supplier involvement. Eventually, several dependent variables were defined 

including the supplier responsibility matrix, the supplier roles and public procurement concepts. 

Here, the supplier roles provided results that suit well with the public procurement literature 

while the public procurement concepts provide results which are useful for the practitioners in 

the field of public IT procurement. However, it should be noted that these four supplier roles 

are defined by the researcher with the use of existing literature of Selviaridis et al. (2013, pp. 

1405-1406) and (PIANOo, 2020e, p. 1). So, it might be that these roles cover not all relevant 

aspects. This is further emphasized by one of the respondents who indicated that a more 

informal type of supplier involvement such as the desk research was missing as the dependent 

variable. Moreover, some relations could not be tested properly due to the small sample size. 

Although 154 useful questionnaires have been collected, some variables could not be added in 

the model and could therefore not properly be tested. For example, the IT tender specific 

frequency table indicates that some public procurement concepts had little response, including 

the IT Market Test, competitive dialogue, and innovation partnership. As a result, the sample 

size was too small to include these concepts in the statistical analysis. Furthermore, the sample 

size was also too small to identify differences between deliveries and services since statistical 

inferences could not be conducted. A suggestion for further research to cope with the dependent 

variable and untested relations may be to conduct a qualitative study since this offers an in-

depth explanation of the results obtained in this study. Here, a World Café may a suitable format 

to discuss the dependent variable and to further reasoning the statistical results obtained in this 

paper. 

Lastly, non-response bias might have occurred since the answers of three variables 

statistically differ between the early and late respondents. So, this should be taken into 

consideration while generalizing the results. Especially the results for available time should be 



  

- 78 - 

 

interpreted with care since the results indicate statistically significant relations while non-

response bias is also applicable. Further research could check whether none response bias has 

occurred by chance or due to other reasons by conducting a study.   
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Appendix 

Appendix A: Categories of IT 

Different categories of IT may be purchased while procuring IT. According to, PIANOo 

(2020f), a Dutch expertise centrum in public procurement, seven categories of IT can be 

defined. The main characteristics of each category will be briefly explained below. 

Standard software 

Almost any firm requires standard software. Standard software is, for example, Microsoft 

packages, Customer Relationship Management (CRM) systems, HRM packages, and intranet 

software. Public procurers of standard software often have to deal with vendor lock-in 

(PIANOo, 2020f). 

Custom software 

Buying custom software means buying software that fulfils specific customer demands. 

Contracts are often high priced and include commonly an intensive development project. 

Furthermore, such software often includes maintenance which may be expensive. It is 

recommended to make special agreements about the sourcing code (PIANOo, 2020f). 

Open-source software 

A distinctive feature of the open-source software is that users have the opportunity to study, 

adjust and improve the software. Open-source software commands to make the sourcing code 

and modification available (PIANOo, 2020f). 

Cloud solutions 

Cloud computing includes the delivery of computing services, for example, servers, storage, 

databases, network function, software, and analytics functions through the internet. Suppliers 

of these kinds of services are called cloud providers and the price is based on usage (PIANOo, 

2020f). 

Hardware 

Hardware includes all the computer technology and all the physical components. The term is 

often used as a counterpart of software. Some examples of hardware are the computer, a 

personal digital assistant, smartphone and tablet (PIANOo, 2020f). 

Networks 

Purchasing IT-networks is about the way how different computers, printers, scanners, label 

scanners and mobile phones are linked to each other. It is important to have a well-functioning 

data security system and an acceptable operating speed (PIANOo, 2020f). 
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Hiring IT staff 

Many organisations hire staff for IT-related work activities. It can be decided to choose for an 

effort commitment or a results commitment (PIANOo, 2020f). 
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Appendix B: Public Procurement Tender Procedures 

Type  Name Description 

European 

general 

Public 

procedure 

This procedure is accessible for the entire market and consists of 

one round where all tenderers hand in their offers. All offers are 

assessed at the same moment based on predetermined 

requirements (PIANOo, 2019c). 

Non-public 

procedure 

This procedure consists of two round. First, tenderers can enrol if 

they meet the minimum criteria, typically five tenders are 

selected to make an offer. In round two, all the offers are 

assessed and awarding takes place based on cost-effectiveness 

(PIANOo, 2019c). 

European 

Specific 

Competitive 

dialogue 

The procedure has some similarities with the non-public 

procedure, as three to five tenderers are selected to participate in 

a dialogue. The tenderers are requested to establish solutions and 

the contract is awarded based on cost-effectiveness (PIANOo, 

2020b). 

Competition 

procedure 

with 

negotiation 

The procedure offers an opportunity for the selected parties to 

make several offers for the requested tender. Due to negotiation 

solutions can be further developed, this will eventually lead to a 

better solution (PIANOo, 2020j). 

Innovation 

partnership 

The procedure offers an opportunity to develop innovative 

solutions that are yet unavailable on the market. The problem or 

the need is defined by the buyer and potential suppliers create 

innovative solutions. After performing the R&D phase, the 

works, services or supplies can be purchased in commercial 

volumes by the conditions agreed on at the start of the innovation 

partnership (PIANOo, 2020h). 

Dutch 
Single 

private 

In the single private procedure, only one supplier hands in an offer. 

After a potential negotiation, the offer is made (PIANOo, 2019d). 
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Multiple 

private 

In the multiple private procedures, multiple suppliers hand in their 

offers. The offer should be selected based on objective criteria, 

which is the most economically advantageous offer. There is no 

room for negotiation. (PIANOo, 2019d). 

National 

(non)- 

public 

procedure 

The national public procedure is particularly useful for larger 

tender below the European thresholds. It is possible to approach 

the entire market by announcing the tender beforehand. Awarding 

takes place according to the national public or non-public 

procedure. (PIANOo, 2019d). 

Other  

Market 

consultation 

Market consultation is a moment of information exchange with 

interested parties about an intended tender. Parties can be potential 

suppliers but also civilians and interest groups may be invited. The 

tender is set up by the obtained information. Market consultation 

can concentrate on both the content as well as the process. Four 

types of market consultation can be distinguished, namely, closed, 

written, spoken and interactive (PIANOo, 2020d).  

Technical 

dialogue 

The technical dialogue takes places after defining the 

specifications and is used to verify if the specifications are clear 

and understandable for the market. Commonly, several suppliers 

are involved during the technical dialogue (PIANOo, 2020i). 
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Appendix C: Literature Review Approach 

Keywords Initial 

Hits 

Subject area (hits) Limit To 

(hits) 

Sort on Used 

papers 

Search key 

Early Supplier Involvement 245 Business, 

Management and 

Accounting (126) 

2015-2019 

(34) 

Relevance 7 TITLE-ABS-KEY ( early  AND supplier  AND involvement )  

AND  ( LIMIT TO ( SUBJAREA ,  "BUSI" ) )  AND  ( LIMIT-

TO ( PUBYEAR ,  2019 )  OR  LIMIT TO ( PUBYEAR ,  2018 )  

OR  LIMIT-TO ( PUBYEAR ,  2017 )  OR  LIMIT TO ( 

PUBYEAR ,  2016 )  OR  LIMIT-TO ( PUBYEAR ,  2015 ) ) 

“Early Supplier 

Involvement” 

107 Business, 

Management and 

Accounting (61) 

 Cited By 

(highest) 

9 TITLE-ABS-KEY ( "early supplier involvement" )  AND  ( 

LIMIT-TO ( SUBJAREA ,  "BUSI" ) ) 

“Public Procurement” 2593    0 TITLE-ABS-KEY ( "public procurement" ) 

“Public Procurement” AND 

supplier 

288 Business, 

Management and 

Accounting (106) 

Social Sciences 

(106) 

2015, 2016, 

2017, 2018 

& 2019 (99) 

Relevance 5 TITLE-ABS-KEY ( "public procurement"  AND  supplier )  AND  

( LIMIT-TO ( SUBJAREA ,  "BUSI" )  OR  LIMIT-TO ( 

SUBJAREA ,  "SOCI" ) )  AND  ( LIMIT-TO ( PUBYEAR ,  

2019 )  OR  LIMIT-TO ( PUBYEAR ,  2018 )  OR  LIMIT-TO ( 

PUBYEAR ,  2017 )  OR  LIMIT-TO ( PUBYEAR ,  2016 )  OR  

LIMIT-TO ( PUBYEAR ,  2015 ) ) 

“Public Procurement” AND 

“Early supplier 

involvement” 

0     TITLE-ABS-KEY ( "public procurement"  AND  "early supplier 

involvement" ) 
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“Public Procurement” AND 

Early supplier involvement 

1    1 TITLE-ABS-KEY ( "public procurement"  AND  early  AND 

supplier  AND involvement ) 

“Public procurement” AND 

supplier involvement 

12    3 TITLE-ABS-KEY ( "public procurement"  AND  supplier  AND 

involvement ) 

“Public procurement” AND 

tendering 

155 Business, 

Management and 

Accounting (59) 

Social Sciences 

(42) 

2015, 2016, 

2017, 2018 

& 2019 (49) 

Relevance  TITLE-ABS-KEY ( "public procurement"  AND  tendering )  

AND  ( LIMIT-TO ( SUBJAREA ,  "SOCI" )  OR  LIMIT-TO ( 

SUBJAREA ,  "BUSI" ) )  AND  ( LIMIT-TO ( PUBYEAR ,  

2019 )  OR  LIMIT-TO ( PUBYEAR ,  2018 )  OR  LIMIT-TO ( 

PUBYEAR ,  2017 )  OR  LIMIT-TO ( PUBYEAR ,  2016 )  OR  

LIMIT-TO ( PUBYEAR ,  2015 ) ) 

“Supplier involvement” 

AND specification 

22 Business, 

Management and 

Accounting (10) 

 Relevance 2 TITLE-ABS-KEY ( "supplier involvement"  AND  specification )  

AND  ( LIMIT-TO ( SUBJAREA ,  "BUSI" ) ) 

Tender specification 

involvement 

14 Business, 

Management and 

Accounting (2) 

 Relevance 1 TITLE-ABS-KEY ( tender  AND specification  AND 

involvement )  AND  ( LIMIT-TO ( SUBJAREA ,  "BUSI" ) ) 

Specification supplier 

involvement 

54 Business, 

Management and 

Accounting (16) 

 Relevance 3 TITLE-ABS-KEY ( specification  AND supplier  AND 

involvement )  AND  ( LIMIT-TO ( SUBJAREA ,  "BUSI" ) ) 

Tender requirements 

supplier involvement 

4   Relevance 0 TITLE-ABS-KEY ( tender  AND requirements  AND supplier  

AND involvement ) 
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Appendix D: Questionnaire Items 

Degree of supplier involvement 

Public Procurement concepts 

Which of the following concepts has been applied to obtain supplier involvement during the 

IT tender? Multiple answers possible 

1. Market Consultation: closed 

(PIANOo, 2020d, p. 15) 
2. Market Consultation: open 

3. Market Consultation: written 

4. Market Consultation: interactive 

5. IT market test (NLdigital, 2020, p. 1) 

6. Technical dialogue (PIANOo, 2020i, p. 1) 

7. Competitive Dialogue (PIANOo, 2020b, p. 1) 

8. Competition Procedure with Negotiation (PIANOo, 2020j, p. 1) 

9. Innovation partnership (PIANOo, 2020h, p. 1) 

10. Other  

11. Nothing applied  

 

Supplier Involvement Roles 

The suppliers were involved to… 

1. give advice prior to the establishment of 

the tender specifications 

(Selviaridis et al., 2013, pp. 1405-1406) 

2. define the functional tender specifications (PIANOo, 2020e, p. 1; Selviaridis et al., 

2013, p. 1401) 

3. define the technical tender specifications (PIANOo, 2020e, p. 1; Selviaridis et al., 

2013, p. 1401) 

4. give feedback to the defined tender 

specifications 

(Selviaridis et al., 2013, pp. 1405-1406) 

 

Supplier Responsibility Matrix (Petersen et al., 2005, p. 378) 

Select one of the following boxes that were most applicable to the role of the supplier 

during the IT tender.  

1. None No involvement of the supplier. The supplier only executes. 
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2. White Box Informal involvement of the supplier. The client requests advice from the 

supplier. 

3. Grey Box Formal involvement of the supplier. Joint activities between the client and 

the supplier. 

4. Black Box Design is mainly supplier driven, based on buyer's performance 

specifications 

 

Perceived Benefits 

End result (effectiveness) & process (efficiency) (Wynstra et al., 2001, p. 158) 

With the involvement of the suppliers… 

End result 

(effectiveness) 

1. the value of the final result was increased 

2. the quality of the final result improved 

3. the costs of the final tender were reduced 

Process 

(efficiency) 

1. the process lead time was reduced during the pre-tender phase 

2. process costs during the pre-tender phase were lowered 

3. the process during the pre-tender phase became less complex for our 

organization 

 

Environmental factors 

Technology Uncertainty (Gelderman et al., 2016, p. 232; Menguc et al., 2014, p. 

320) 

The suppliers were involved to gain insight into... 

1. the rapidly changing technology in the IT market. 

2. the opportunities offered by the technological changes in the IT market. 

3. the new products and services that are made possible by technological breakthroughs in 

the IT market 

4. the many technological developments in the IT market 

Competitive Intensity (Menguc et al., 2014, p. 320; Yu et al., 2017, p. 217) 

The suppliers were involved to gain insight into... 

1. the offer of the various suppliers on the IT market 

2. the number of suitable suppliers on the IT market  

3. the influx of new suppliers on the IT market 
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Buyer – supplier relational factors 

Expectations of experience 

In contrast to suppliers with no prior experience, it was expected from suppliers with prior 

experience that they could… 

1. be more easily involved early on in the IT tender process 

2. be more easily involved into a large extent in the IT tender process 

3. make a better contribution to the IT tender process 

Mutual specific investments (Jap, 1999, p. 473; Yan & Dooley, 2014, p. 69; Yan & 

Kull, 2015, p. 2) 

With the involvement of suppliers in the pre-tender phase, it was expected that… 

1. a lot of knowledge would be lost if the collaboration were broken 

2. investments between the two organizations would lose their value if one of the two 

parties would leave the collaboration 

3. both parties should be investing a lot in the cooperation 

 

Transaction specific factors 

The strategic importance of the purchase (Kraljic, 1983, p. 112) 

Please indicate on a scale from 0 to 10 to what extent there were a supply risk and financial 

risk for the intended IT purchase 

1. Supply risk refers to the vulnerability of the supply, for example, the number of suppliers 

who could supply the intended ICT purchase. 

2. Financial risk describes the importance of the organization, so, for example, the added 

value of the intended ICT purchase for the goals of the organization. 

The complexity of the purchase (Yan & Dooley, 2014, p. 69; Yan & Kull, 2015, p. 

2) 

The concerned IT purchase… 

1. consisted of more components (parts) than usual 

2. had a higher number of interfaces (links) than usual 

3. had to be designed specifically for our organization 

4. required a higher level of expertise than usual 

 



  

- 94 - 

 

Innovativeness of the purchase  

1. The choice to involve one or more suppliers in the pre-tender phase of the relevant 

purchase was driven by the need for new technology (Parker et al., 2008, p. 76) 

2. Due to the high degree of innovation, the relevant ICT purchase required the 

involvement of one or more suppliers in the pre-tender phase of the tender. 

 

Transaction cost factors 

Consisting of effort, monitoring, problems and taking advantage (Buvik & John, 

2000; Grover & Malhotra, 2003, p. 469) 

With the involvement of the supplier (s) in the pre-tender phase, it was expected that... 

Effort 

1. it would take a lot of effort to find suitable suppliers 

2. it would take a lot of effort to coordinate the relationships between our 

organization and the suppliers 

Monitoring 

3. it would take a lot of effort to determine if we were treated fairly by the 

suppliers 

4. it would take a lot of effort to properly evaluate the performance of the 

suppliers 

Problems 

5. there was a good chance that problems would arise from involving the 

suppliers 

6. solving any problems with the suppliers would take a lot of effort 

Taking 

advantage  

7. the suppliers could gain a lot of one-sided advantage from the cooperation 

8. there was a good chance that the suppliers would try to gain unilateral 

advantage from the cooperation 
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Appendix E: Non-Response Bias Test Results 

Variable   N Mean 
Std. 

Deviation 

Std. 

Error 

Mean 

P-value 

Gender Early 38 1.26 0.446 0.072 
0.228 

Late 38 1.39 0.495 0.080 

Age_Years Early 38 42.6842 12.06537 1.95726 
0.111 

Late 38 46.8158 10.19235 1.65342 

Educational_level Early 37 1.68 1.002 0.165 
0.758 

Late 38 1.74 0.685 0.111 

Public_Domain Early 38 5.11 4.501 0.730 
0.090 

Late 38 7.05 5.337 0.866 

Experience_Years Early 38 7.5789 6.52493 1.05848 
0.851 

Late 38 7.8684 6.84252 1.11000 

Tender_Category Early 38 1.74 0.446 0.072 
0.228 

Late 38 1.61 0.495 0.080 

Role_Advice_Specifications Early 38 2.16 1.079 0.175 
0.661 

Late 38 2.26 1.005 0.163 

Role_Technical_Specifications Early 38 3.05 1.138 0.185 
0.168 

Late 38 3.39 1.001 0.162 

Role_Functional_Specifications Early 38 2.97 1.127 0.183 
0.334 

Late 38 3.21 0.991 0.161 

Role_Feedback_Specifications Early 38 2.37 1.101 0.179 
0.298 

Late 38 2.66 1.300 0.211 

Total_Share_Supplier_Specifications Early 38 35.8684 21.85477 3.54531 
0.404 

Late 38 31.8684 19.62372 3.18339 

Available_Time_1 Early 38 3.50 0.923 0.150 
0.630 

Late 38 3.61 0.974 0.158 

Available_Time_2 Early 38 2.74 0.978 0.159 
0.025 

Late 38 3.26 1.032 0.167 

Technological_Uncertainty_1 Early 38 2.18 0.926 0.150 
0.358 

Late 38 2.39 1.054 0.171 

Technological_Uncertainty_2 Early 38 2.32 0.842 0.137 
0.792 

Late 38 2.26 0.891 0.145 

Technological_Uncertainty_3 Early 38 2.53 1.006 0.163 
0.827 

Late 38 2.47 1.084 0.176 

Technological_Uncertainty_4 Early 38 2.29 1.063 0.172 
0.300 

Late 38 2.55 1.132 0.184 

Competitive_Intensity_1 Early 38 2.26 0.921 0.149 
0.661 

Late 38 2.37 1.149 0.186 

Competitive_Intensity_2 Early 38 2.26 1.032 0.167 
0.652 

Late 38 2.37 0.998 0.162 

Competitive_Intensity_3 Early 38 3.11 1.181 0.192 
0.472 

Late 38 3.29 1.037 0.168 

Kraljic_Supply_Risk Early 38 5.3421 2.35127 0.38143 0.854 
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Late 38 5.2368 2.60389 0.42241 

Kraljic_Financial_Risk Early 38 6.5526 2.33305 0.37847 
0.688 

Late 38 6.7632 2.21096 0.35866 

Complexity_Interfaces_2 Early 38 2.55 0.950 0.154 
0.328 

Late 38 2.76 0.913 0.148 

Complexity_Specificity_3 Early 38 3.03 1.219 0.198 
0.771 

Late 38 3.11 1.134 0.184 

Complexity_Expertise_4 Early 38 2.34 1.047 0.170 
0.132 

Late 38 2.71 1.063 0.172 

Innovativeness_1 Early 38 2.68 0.962 0.156 
0.327 

Late 38 2.92 1.124 0.182 

Innovativeness_2 Early 38 3.74 1.766 0.286 
0.175 

Late 38 4.32 1.919 0.311 

Relation_Specific_Investments_1 Early 38 3.13 1.095 0.178 
0.282 

Late 38 3.37 0.786 0.127 

Relation_Specific_Investments_2 Early 38 3.24 0.998 0.162 
0.810 

Late 38 3.29 0.898 0.146 

Relation_Specific_Investments_3 Early 38 2.87 1.143 0.185 
0.137 

Late 38 3.21 0.811 0.132 

Amount_Of_Suppliers_Involved Early 38 4.7105 2.89368 0.46942 
0.686 

Late 38 4.3947 3.83116 0.62150 

Previous_Experience Early 38 1.03 0.162 0.026 
0.048 

Late 38 1.16 0.370 0.060 

Amount_Of_Suppliers_Experience Early 38 2.5263 1.44703 0.23474 
0.314 

Late 38 3.6316 6.56947 1.06571 

Extent_Of_Experience Early 38 2.45 1.032 0.167 
0.547 

Late 38 2.58 0.858 0.139 

Expectations_Of_Experience_1 Early 38 2.71 1.011 0.164 
0.396 

Late 38 2.89 0.863 0.140 

Expectations_Of_Experience_2 Early 38 2.66 0.909 0.147 
0.357 

Late 38 2.84 0.823 0.133 

Expectations_Of_Experience_3 Early 38 2.45 0.950 0.154 
0.425 

Late 38 2.61 0.755 0.122 

Transaction_Costs_Effort_1 Early 38 3.37 1.025 0.166 
0.327 

Late 38 3.58 0.826 0.134 

Transaction_Costs_Monitoring_1 Early 38 3.21 0.963 0.156 
0.365 

Late 38 3.39 0.790 0.128 

Transaction_Costs_Monitoring_2 Early 38 3.16 0.945 0.153 
0.799 

Late 38 3.21 0.843 0.137 

Transaction_Costs_Problems_2 Early 38 3.37 0.913 0.148 
0.897 

Late 38 3.34 0.847 0.137 

Transaction_Costs_Tacking_Advantage_1 Early 38 3.08 1.024 0.166 
0.079 

Late 38 3.45 0.760 0.123 

Transaction_Costs_Tacking_Advantage_2 Early 38 3.08 1.024 0.166 
0.530 

Late 38 3.21 0.777 0.126 
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Benefits_Endresult_Value Early 38 1.87 0.578 0.094 
0.105 

Late 38 2.08 0.539 0.087 

Benefits_Endresult_Quality Early 38 1.87 0.811 0.132 
0.080 

Late 38 2.16 0.594 0.096 

Benefits_Process_LeadTime Early 38 2.61 1.001 0.162 
0.029 

Late 38 3.08 0.850 0.138 

Benefits_Process_Costs Early 38 3.37 0.883 0.143 
0.795 

Late 38 3.32 0.873 0.142 

Benefits_Process_Complexity Early 38 2.61 0.946 0.153 
0.256 

Late 38 2.84 0.855 0.139 

Chance_Supplier_Involvement_Again Early 38 75.2368 18.94007 3.07248 
0.289 

Late 38 69.5526 26.82647 4.35183 
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Appendix F: Principal Component Analysis - Rotated Component Matrix 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Available_Time_1 -0.028 0.151 0.087 -0.111 -0.063 -0.015 -0.002 0.059 0.878 0.018 -0.070 0.018 -0.115 -0.084 0.005

Available_Time_2 0.099 0.052 -0.014 0.031 0.109 0.115 0.004 -0.079 0.843 0.140 0.136 0.056 0.137 0.020 0.076

Technological_Uncertainty_1 0.812 0.033 -0.027 0.082 0.124 0.060 0.079 0.088 0.113 -0.026 0.173 -0.063 0.031 -0.047 -0.046

Technological_Uncertainty_2 0.838 0.011 0.002 -0.038 0.167 -0.041 0.165 0.159 -0.054 0.015 0.082 -0.031 -0.032 -0.120 -0.120

Technological_Uncertainty_3 0.870 0.025 0.074 0.077 0.093 -0.136 0.083 -0.002 -0.036 0.058 0.070 0.047 0.055 0.049 0.102

Technological_Uncertainty_4 0.814 0.114 0.171 -0.011 0.150 0.049 0.048 -0.093 0.048 -0.042 0.112 0.009 -0.052 0.076 0.006

Competitive_Intensity_1 0.244 -0.044 0.061 0.061 0.720 -0.149 0.302 0.125 0.124 -0.031 0.005 0.142 0.015 0.038 -0.046

Competitive_Intensity_2 0.164 0.007 0.045 0.090 0.828 -0.033 0.136 0.151 -0.020 0.209 0.031 -0.106 0.047 -0.036 0.038

Competitive_Intensity_3 0.223 0.005 0.180 0.026 0.778 0.100 -0.086 -0.015 -0.030 -0.074 0.215 -0.046 -0.065 0.118 0.108

Kraljic_Supply_Risk -0.056 -0.045 0.099 0.001 0.079 0.060 0.172 0.156 0.077 0.002 0.034 0.029 0.075 0.019 0.922

Kraljic_Financial_Risk 0.017 -0.015 0.072 -0.004 -0.005 -0.007 -0.015 0.141 0.007 0.013 0.070 0.003 0.935 0.060 0.071

Complexity_Interfaces_2 0.036 -0.060 0.082 0.019 0.118 0.222 0.203 0.806 -0.053 -0.115 0.038 0.112 0.162 -0.051 0.013

Complexity_Specificity_3 0.018 0.116 0.141 0.046 0.039 -0.016 -0.104 0.593 -0.052 0.247 0.528 -0.093 -0.145 0.092 0.151

Complexity_Expertise_4 0.119 0.082 0.178 0.136 0.116 0.014 0.105 0.730 0.059 0.125 0.127 0.054 0.101 0.196 0.133

Innovativeness_1 0.448 -0.027 0.107 0.084 0.149 0.060 0.267 0.088 -0.018 -0.047 0.705 0.134 0.084 0.062 -0.037

Innovativeness_2 0.332 0.105 0.026 0.130 0.144 0.050 0.140 0.171 0.117 0.038 0.756 -0.001 0.104 -0.123 0.033

Relation_Specific_Investments_1 0.021 0.083 0.852 0.046 0.022 -0.023 0.109 0.084 0.128 -0.031 0.050 0.098 -0.014 0.087 -0.025

Relation_Specific_Investments_2 0.053 -0.002 0.852 0.128 0.127 -0.071 -0.003 0.094 0.027 -0.039 0.049 0.144 -0.025 -0.019 0.020

Relation_Specific_Investments_3 0.139 0.060 0.830 0.040 0.082 0.127 -0.009 0.083 -0.087 0.130 0.017 -0.055 0.140 -0.052 0.125

Expectations_Of_Experience_1 0.072 0.894 0.019 0.002 0.035 0.033 0.068 0.013 0.142 -0.026 0.038 0.117 -0.085 0.096 0.075

Expectations_Of_Experience_2 0.102 0.940 0.039 0.036 -0.021 0.023 0.036 0.029 0.102 -0.001 0.053 0.072 -0.028 0.030 0.011

Expectations_Of_Experience_3 -0.021 0.801 0.090 0.144 -0.037 0.068 0.169 0.015 -0.038 0.104 0.002 -0.086 0.104 -0.151 -0.147

Transaction_Costs_Effort_1 -0.042 -0.012 0.017 -0.086 0.089 0.136 0.088 0.140 -0.074 0.222 -0.034 0.144 0.068 0.877 0.018

Transaction_Costs_Monitoring_1 -0.108 0.028 -0.009 0.007 0.020 0.401 -0.040 0.104 0.109 0.645 0.100 0.270 0.098 0.099 0.003

Transaction_Costs_Monitoring_2 0.050 0.031 0.031 -0.085 0.080 0.136 0.132 -0.002 0.092 0.842 -0.010 0.136 -0.042 0.127 -0.003

Transaction_Costs_Problems_1 -0.088 0.090 0.180 0.064 -0.038 0.336 -0.190 0.029 0.088 0.141 0.017 0.757 -0.075 0.045 0.016

Transaction_Costs_Problems_2 0.083 0.074 0.103 0.040 -0.016 0.258 0.094 0.123 0.008 0.396 0.046 0.687 0.093 0.177 0.030

Transaction_Costs_Taking_Advantage_1 -0.054 0.083 0.025 0.115 0.014 0.863 -0.073 0.083 0.071 0.186 -0.062 0.161 -0.009 0.048 0.021

Transaction_Costs_Taking_Advantage_2 0.018 0.026 -0.017 -0.090 -0.066 0.848 0.106 0.085 0.013 0.130 0.117 0.184 -0.004 0.070 0.042

Benefits_Endresult_Value 0.207 0.176 0.040 0.107 0.120 0.002 0.782 0.168 0.046 0.127 0.073 -0.101 -0.026 0.038 0.168

Benefits_Endresult_Quality 0.162 0.116 0.056 0.042 0.123 0.024 0.861 0.068 -0.037 0.021 0.138 -0.006 0.000 0.055 0.046

Benefits_Process_LeadTime 0.014 0.068 0.127 0.806 0.113 0.029 0.106 0.112 0.097 0.021 0.098 -0.094 0.190 -0.018 -0.068

Benefits_Process_Costs -0.014 -0.001 0.076 0.857 0.024 0.005 -0.065 0.045 -0.075 -0.008 0.064 0.139 -0.007 -0.201 -0.013

Benefits_Process_Complexity 0.166 0.146 0.025 0.726 0.022 -0.006 0.151 -0.012 -0.142 -0.123 -0.004 0.031 -0.262 0.200 0.119

Rotated Component Matrixa

Component

Extraction Method: Principal Component Analysis. 
 Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 9 iterations.
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Appendix G: Principal Component Analysis - Communalities Matrix 

 

 

 

 

Initial Extraction

Available_Time_1 1.000 0.847

Available_Time_2 1.000 0.821

Technological_Uncertainty_1 1.000 0.753

Technological_Uncertainty_2 1.000 0.826

Technological_Uncertainty_3 1.000 0.831

Technological_Uncertainty_4 1.000 0.766

Competitive_Intensity_1 1.000 0.756

Competitive_Intensity_2 1.000 0.826

Competitive_Intensity_3 1.000 0.790

Kraljic_Supply_Risk 1.000 0.943

Kraljic_Financial_Risk 1.000 0.913

Complexity_Interfaces_2 1.000 0.824

Complexity_Specificity_3 1.000 0.804

Complexity_Expertise_4 1.000 0.733

Innovativeness_1 1.000 0.854

Innovativeness_2 1.000 0.824

Relation_Specific_Investments_1 1.000 0.793

Relation_Specific_Investments_2 1.000 0.801

Relation_Specific_Investments_3 1.000 0.810

Expectations_Of_Experience_1 1.000 0.870

Expectations_Of_Experience_2 1.000 0.921

Expectations_Of_Experience_3 1.000 0.781

Transaction_Costs_Effort_1 1.000 0.915

Transaction_Costs_Monitoring_1 1.000 0.717

Transaction_Costs_Monitoring_2 1.000 0.808

Transaction_Costs_Problems_1 1.000 0.812

Transaction_Costs_Problems_2 1.000 0.787

Transaction_Costs_Taking_Advantage_1 1.000 0.853

Transaction_Costs_Taking_Advantage_2 1.000 0.822

Benefits_Endresult_Value 1.000 0.805

Benefits_Endresult_Quality 1.000 0.832

Benefits_Process_LeadTime 1.000 0.777

Benefits_Process_Costs 1.000 0.817

Benefits_Process_Complexity 1.000 0.758

Average: 0.817

Communalities

Extraction Method: Principal Component Analysis.
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Appendix H: Heterotrait-Monotrait Ratio of Correlations (HTMT) Matrix 

 

 

 

 

 

 

 

 

 

 

Available 

Time

Benefits 

Endresult

Benefits 

Process

Competitive 

Intensity
Complexity

Expectations 

of Experience

Innovativenes

s

Relation 

Specific 

Investments

Technology 

Uncertainty

Transaction 

Costs Effort

Transaction 

Costs 

Monitoring

Transaction 

Costs 

Problems

Transaction 

Costs Taking 

Advantage

Available Time

Benefits Endresult 0.101

Benefits Process 0.161 0.245

Competitive Intensity 0.153 0.425 0.231

Complexity 0.071 0.407 0.254 0.391

Expectations of Experience 0.244 0.302 0.208 0.050 0.159

Innovativeness 0.218 0.474 0.303 0.487 0.575 0.171

Relation Specific Investments 0.103 0.171 0.248 0.300 0.391 0.151 0.248

Technology Uncertainty 0.136 0.408 0.176 0.515 0.229 0.145 0.660 0.197

Transaction Costs Effort 0.063 0.147 0.117 0.151 0.283 0.052 0.100 0.060 0.045

Transaction Costs Monitoring 0.291 0.163 0.132 0.142 0.305 0.125 0.139 0.098 0.099 0.463

Transaction Costs Problems 0.129 0.147 0.088 0.083 0.322 0.152 0.193 0.219 0.099 0.382 0.663

Transaction Costs Taking Advantage 0.156 0.072 0.097 0.062 0.276 0.147 0.131 0.096 0.080 0.278 0.663 0.538
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Appendix I: Data Quality Assessment Public Procurement Concepts 

 

 

 

 

 

 

 

Composite Indicator

Outer 

Loadings

Cronbach's 

Alpha

Composite 

Reliability AVE

Available_Time_1 0.854

Available_Time_2 0.916

Benefits_Endresult_Quality 0.916

Benefits_Endresult_Value 0.928

Benefits_Process_Complexity 0.758

Benefits_Process_Costs 0.925

Benefits_Process_LeadTime 0.734

Competitive_Intensity_1 0.863

Competitive_Intensity_2 0.871

Competitive_Intensity_3 0.757

Complexity_Components_1 0.836

Complexity_Expertise_4 0.784

Complexity_Interfaces_2 0.801

Expectations_Of_Experience_1 0.894

Expectations_Of_Experience_2 0.938

Expectations_Of_Experience_3 0.856

Innovativeness_1 0.931

Innovativeness_2 0.909

Relation_Specific_Investments_1 0.790

Relation_Specific_Investments_2 0.884

Relation_Specific_Investments_3 0.908

Technological_Uncertainty_1 0.854

Technological_Uncertainty_2 0.890

Technological_Uncertainty_3 0.871

Technological_Uncertainty_4 0.839

Transaction_Costs_Effort_1 0.912

Transaction_Costs_Effort_2 0.804

Transaction Costs 

Monitoring
Transaction_Costs_Monitoring_1 1.000 1.000 1.000 1.000

Transaction_Costs_Problems_1 0.950

Transaction_Costs_Problems_2 0.789

Transaction Costs 

Taking Advantage

Transaction_Costs_Taking_Advantag

e_1
1.000 1.000 1.000 1.000

Benefits Endresult

Benefits Process

Competitive Intensity

Complexity

Transaction Costs 

Problems

0.730 0.879 0.785

0.823 0.919 0.850

0.754 0.850 0.656

Expectations of 

Experience

Innovativeness

Relation Specific 

Investments

Technology 

Uncertainty

Transaction Costs 

Effort

Available Time

0.781 0.870 0.692

0.736 0.849 0.651

0.878 0.925 0.804

0.819 0.917 0.846

0.837 0.896 0.743

0.887 0.922 0.746

0.657 0.849 0.739

0.715 0.864 0.762
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Appendix J: Statistical Significant Relations for Public Procurement Concepts 

 

 

Grouped Relation β (Beta)
T 

Statistic
P Values F Square

Available Time -> Not Applied 0.156 1.648 0.099 0.030

Competitive Intensity -> Not Applied -0.140 1.647 0.100 0.018

Expectations of Experience -> Not Applied -0.198 2.465 0.014 0.046

Technology Uncertainty -> Not Applied -0.261 2.215 0.027 0.063

Not Applied -> Benefits Endresult -0.339 4.203 0.000 0.110

Not Applied -> Chance Supplier Involvement Again -0.260 2.784 0.005 0.052

IT Netwerk Services -> Not Applied 0.239 1.936 0.053 0.038

Previous Experience -> Market Consultation Spoken 0.166 1.747 0.081 0.028

Kraljic Supply Risk -> Market Consultation Closed 0.218 2.526 0.012 0.059

Kraljic Supply Risk -> Market Consultation Interactive 0.159 1.848 0.065 0.025

Transaction Costs Taking Advantage -> Market 

Consultation Closed
-0.191 1.946 0.052 0.030

Market Consultation Closed -> Benefits Endresult 0.208 3.082 0.002 0.056

Market Consultation Interactive -> Benefits Endresult 0.202 2.995 0.003 0.053

IT Advice Implementation -> Market Consultation Written 0.185 1.825 0.068 0.028

IT Cloud Solutions -> Market Consultation Closed 0.258 2.676 0.007 0.068

IT Cloud Solutions -> Market Consultation Written 0.159 1.708 0.088 0.027

IT Hiring Staff -> Market Consultation Written 0.263 2.755 0.006 0.051

IT Netwerk Services -> Market Consultation Written -0.247 2.100 0.036 0.037

IT Other -> Market Consultation Spoken -0.197 2.196 0.028 0.046

Complexity -> Other 0.199 1.849 0.064 0.032

Kraljic Supply Risk -> Other -0.171 1.898 0.058 0.030

Relation Specific Investments -> Competition with 

Negotiation
0.201 1.933 0.053 0.033

Not Applied

Other

Market 

Consultation
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Appendix K: Standardized Beta Coefficients for the Supplier Roles 

Supplier Role Advice: R Squared = 0.444 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -1.334E-16 .067  .000 1.000 

Gender .025 .080 .025 .317 .752 

Age in Years .134 .093 .134 1.436 .154 

Experience in Years -.084 .090 -.084 -.936 .351 

Available Time -.004 .078 -.004 -.047 .962 

Tender Category .031 .079 .031 .393 .695 

IT Advice Implementation -.026 .090 -.026 -.286 .776 

IT Cloud Solutions .011 .080 .011 .134 .893 

IT Custom Software -.076 .084 -.076 -.902 .369 

IT Data Centre .029 .089 .029 .323 .747 

IT Hardware -.057 .096 -.057 -.593 .554 

IT Hiring Staff -.034 .098 -.034 -.341 .734 

IT Network -.055 .104 -.055 -.529 .597 

IT Network Services .049 .108 .049 .456 .649 

IT Open Source Software .132 .080 .132 1.644 .103 

IT Other .085 .078 .085 1.084 .280 

IT User Services .036 .087 .036 .411 .682 

Technology Uncertainty .507 .093 .507 5.464 .000 

Competitive Intensity .129 .086 .129 1.503 .136 

Complexity -.065 .098 -.065 -.663 .509 

Innovativeness -.048 .101 -.048 -.478 .633 

Kraljic Financial Risk .090 .072 .090 1.239 .218 

Kraljic Supply Risk -.045 .077 -.045 -.579 .563 

Relation Specific 

Investments 

.019 .079 .019 .235 .815 

Previous Experience .123 .079 .123 1.549 .124 

Extent of Experience .014 .085 .014 .163 .871 

Expectations of Experience .135 .079 .135 1.708 .090 

Transaction Costs Effort -.140 .084 -.140 -1.671 .097 

Transaction Costs 

Monitoring 

.061 .094 .061 .651 .516 

Transaction Costs Problems .008 .096 .008 .080 .937 

Transaction Costs Taking 

Advantage 

-.019 .083 -.019 -.223 .824 

a. Dependent Variable: Supplier Role Advice 
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Supplier Role Functional: R Squared = 0.328 
 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -1.370E-16 .074  .000 1.000 

Gender -.069 .088 -.069 -.778 .438 

Age in Years .151 .102 .151 1.475 .143 

Experience in Years -.057 .099 -.057 -.576 .566 

Available Time .180 .085 .180 2.106 .037 

Tender Category -.001 .087 -.001 -.017 .986 

IT Advice Implementation -.017 .099 -.017 -.174 .862 

IT Cloud Solutions .015 .087 .015 .170 .865 

IT Custom Software .147 .092 .147 1.588 .115 

IT Data Centre -.009 .098 -.009 -.097 .923 

IT Hardware .054 .106 .054 .512 .609 

IT Hiring Staff -.201 .108 -.201 -1.861 .065 

IT Network .003 .114 .003 .029 .977 

IT Network Services .048 .119 .048 .408 .684 

IT Open Source Software .151 .088 .151 1.711 .090 

IT Other -.101 .086 -.101 -1.181 .240 

IT User Services -.191 .095 -.191 -2.002 .047 

Technology Uncertainty .206 .102 .206 2.019 .046 

Competitive Intensity .113 .095 .113 1.192 .236 

Complexity .002 .108 .002 .020 .984 

Innovativeness .089 .111 .089 .800 .425 

Kraljic Financial Risk .009 .080 .009 .109 .914 

Kraljic Supply Risk -.041 .085 -.041 -.478 .634 

Relation Specific 

Investments 

.070 .087 .070 .808 .421 

Previous Experience -.011 .087 -.011 -.128 .898 

Extent of Experience -.014 .093 -.014 -.149 .882 

Expectations of Experience .089 .087 .089 1.025 .308 

Transaction Costs Effort -.198 .092 -.198 -2.150 .034 

Transaction Costs 

Monitoring 

.097 .103 .097 .938 .350 

Transaction Costs Problems .078 .106 .078 .733 .465 

Transaction Costs Taking 

Advantage 

-.067 .092 -.067 -.729 .467 

a. Dependent Variable: Supplier Role Functional 
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Supplier Role Technical: R Squared = 0.392 
 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.850E-16 .070  .000 1.000 

Gender .002 .084 .002 .023 .982 

Age in Years .042 .097 .042 .433 .666 

Experience in Years -.016 .094 -.016 -.172 .864 

Available Time .217 .081 .217 2.672 .009 

Tender Category -.113 .083 -.113 -1.367 .174 

IT Advice Implementation .068 .095 .068 .716 .475 

IT Cloud Solutions -.074 .083 -.074 -.894 .373 

IT Custom Software .086 .088 .086 .983 .327 

IT Data Centre .011 .093 .011 .120 .905 

IT Hardware -.038 .101 -.038 -.377 .707 

IT Hiring Staff -.182 .103 -.182 -1.771 .079 

IT Network .035 .108 .035 .326 .745 

IT Network Services .170 .113 .170 1.503 .135 

IT Open Source Software .198 .084 .198 2.360 .020 

IT Other -.112 .082 -.112 -1.365 .175 

IT User Services -.141 .091 -.141 -1.549 .124 

Technology Uncertainty .333 .097 .333 3.433 .001 

Competitive Intensity -.044 .090 -.044 -.488 .626 

Complexity .139 .103 .139 1.352 .179 

Innovativeness -.076 .106 -.076 -.721 .472 

Kraljic Financial Risk .009 .076 .009 .112 .911 

Kraljic Supply Risk -.027 .081 -.027 -.334 .739 

Relation Specific 

Investments 

.167 .082 .167 2.022 .045 

Previous Experience -.054 .083 -.054 -.649 .518 

Extent of Experience .068 .089 .068 .762 .448 

Expectations of Experience .076 .083 .076 .917 .361 

Transaction Costs Effort -.229 .088 -.229 -2.608 .010 

Transaction Costs 

Monitoring 

.147 .098 .147 1.489 .139 

Transaction Costs Problems .009 .101 .009 .084 .933 

Transaction Costs Taking 

Advantage 

-.130 .087 -.130 -1.485 .140 

a. Dependent Variable: Supplier Role Technical 
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Supplier Role Feedback: R Squared = 0.282 
 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -2.913E-16 .076  .000 1.000 

Gender .008 .091 .008 .089 .929 

Age in Years .157 .106 .157 1.483 .141 

Experience in Years -.078 .102 -.078 -.761 .448 

Available Time .122 .088 .122 1.377 .171 

Tender Category .081 .090 .081 .904 .368 

IT Advice Implementation -.020 .103 -.020 -.200 .842 

IT Cloud Solutions .065 .090 .065 .725 .470 

IT Custom Software .203 .095 .203 2.131 .035 

IT Data Centre .155 .101 .155 1.539 .126 

IT Hardware .083 .109 .083 .763 .447 

IT Hiring Staff -.135 .112 -.135 -1.205 .231 

IT Network .031 .118 .031 .263 .793 

IT Network Services -.165 .123 -.165 -1.348 .180 

IT Open Source Software .142 .091 .142 1.556 .122 

IT Other -.039 .089 -.039 -.439 .661 

IT User Services -.244 .099 -.244 -2.478 .015 

Technology Uncertainty .236 .106 .236 2.239 .027 

Competitive Intensity .015 .098 .015 .149 .882 

Complexity -.018 .112 -.018 -.165 .869 

Innovativeness .007 .115 .007 .059 .953 

Kraljic Financial Risk -.059 .082 -.059 -.721 .473 

Kraljic Supply Risk -.018 .088 -.018 -.209 .835 

Relation Specific 

Investments 

.028 .089 .028 .314 .754 

Previous Experience -.044 .090 -.044 -.484 .629 

Extent of Experience -.012 .096 -.012 -.127 .900 

Expectations of Experience -.047 .090 -.047 -.521 .603 

Transaction Costs Effort -.015 .095 -.015 -.153 .879 

Transaction Costs 

Monitoring 

.207 .107 .207 1.933 .056 

Transaction Costs Problems .147 .110 .147 1.342 .182 

Transaction Costs Taking 

Advantage 

-.300 .095 -.300 -3.167 .002 

a. Dependent Variable: Supplier Role Feedback 
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Appendix L: Standardized Beta Coefficients for Public Procurement Concepts 

Public Procurement Concept Market Consultation Closed: R Squared = 0.318 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -1.029E-16 .074  .000 1.000 

Gender -.051 .088 -.051 -.583 .561 

Age in Years -.112 .104 -.112 -1.086 .280 

Experience in Years .115 .099 .115 1.164 .247 

Available Time -.008 .085 -.008 -.090 .929 

Tender Category .136 .086 .136 1.582 .116 

IT Advice Implementation -.121 .099 -.121 -1.218 .226 

IT Cloud Solutions .256 .089 .256 2.892 .005 

IT Custom Software -.016 .090 -.016 -.175 .861 

IT Data Centre .001 .101 .001 .006 .995 

IT Hardware -.020 .106 -.020 -.192 .848 

IT Hiring Staff .143 .109 .143 1.309 .193 

IT Network -.001 .115 -.001 -.005 .996 

IT Network Services -.076 .119 -.076 -.640 .523 

IT Open Source Software -.071 .088 -.071 -.802 .424 

IT Other .006 .085 .006 .074 .941 

IT User Services .132 .097 .132 1.365 .175 

Technology Uncertainty .047 .103 .047 .456 .649 

Competitive Intensity .100 .095 .100 1.046 .298 

Complexity -.126 .100 -.126 -1.254 .212 

Innovativeness .071 .108 .071 .659 .511 

Kraljic Financial Risk -.001 .083 -.001 -.011 .991 

Kraljic Supply Risk .227 .085 .227 2.686 .008 

Relation Specific 

Investments 

-.125 .088 -.125 -1.425 .157 

Previous Experience .075 .089 .075 .840 .403 

Extent of Experience -.023 .091 -.023 -.249 .803 

Expectations of Experience .074 .088 .074 .847 .398 

Transaction Costs Effort -.025 .099 -.025 -.250 .803 

Transaction Costs 

Monitoring 

.167 .105 .167 1.590 .114 

Transaction Costs Problems -.089 .108 -.089 -.826 .410 

Transaction Costs Taking 

Advantage 

-.187 .097 -.187 -1.936 .055 

a. Dependent Variable: Market Consultation Closed 
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Public Procurement Concept Market Consultation Written: R Squared = 0.347 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -1.884E-17 .073  .000 1.000 

Gender -.083 .086 -.083 -.956 .341 

Age in Years .007 .101 .007 .074 .941 

Experience in Years .004 .097 .004 .045 .964 

Available Time -.010 .083 -.010 -.124 .902 

Tender Category -.044 .084 -.044 -.518 .606 

IT Advice Implementation .181 .097 .181 1.863 .065 

IT Cloud Solutions .159 .087 .159 1.838 .069 

IT Custom Software -.067 .089 -.067 -.751 .454 

IT Data Centre .059 .098 .059 .603 .548 

IT Hardware -.009 .104 -.009 -.090 .929 

IT Hiring Staff .268 .107 .268 2.503 .014 

IT Network .080 .112 .080 .715 .476 

IT Network Services -.248 .116 -.248 -2.131 .035 

IT Open Source Software -.028 .086 -.028 -.322 .748 

IT Other .076 .083 .076 .912 .364 

IT User Services -.066 .095 -.066 -.693 .490 

Technology Uncertainty .000 .101 .000 -.002 .999 

Competitive Intensity .159 .093 .159 1.702 .091 

Complexity 4.793E-5 .098 .000 .000 1.000 

Innovativeness .140 .106 .140 1.316 .190 

Kraljic Financial Risk -.077 .081 -.077 -.958 .340 

Kraljic Supply Risk .044 .083 .044 .526 .600 

Relation Specific 

Investments 

.108 .086 .108 1.262 .209 

Previous Experience .135 .087 .135 1.548 .124 

Extent of Experience -.023 .089 -.023 -.257 .798 

Expectations of Experience -.088 .086 -.088 -1.022 .309 

Transaction Costs Effort -.068 .096 -.068 -.709 .479 

Transaction Costs 

Monitoring 

.027 .103 .027 .266 .790 

Transaction Costs Problems -.087 .106 -.087 -.821 .413 

Transaction Costs Taking 

Advantage 

-.128 .095 -.128 -1.353 .179 

a. Dependent Variable: Market Consultation Written 
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Public Procurement Concept Market Consultation Spoken: R Squared = 0.315 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.853E-17 .075  .000 1.000 

Gender -.003 .088 -.003 -.029 .977 

Age in Years .058 .104 .058 .561 .576 

Experience in Years -.155 .099 -.155 -1.557 .122 

Available Time -.025 .085 -.025 -.296 .768 

Tender Category .140 .086 .140 1.624 .107 

IT Advice Implementation -.040 .099 -.040 -.406 .685 

IT Cloud Solutions .120 .089 .120 1.351 .179 

IT Custom Software -.107 .091 -.107 -1.175 .242 

IT Data Centre .108 .101 .108 1.073 .286 

IT Hardware .135 .106 .135 1.267 .208 

IT Hiring Staff .026 .110 .026 .234 .816 

IT Network -.142 .115 -.142 -1.240 .217 

IT Network Services -.044 .119 -.044 -.368 .713 

IT Open Source Software .013 .088 .013 .145 .885 

IT Other -.204 .085 -.204 -2.388 .018 

IT User Services .014 .097 .014 .145 .885 

Technology Uncertainty .159 .103 .159 1.537 .127 

Competitive Intensity .156 .096 .156 1.628 .106 

Complexity .024 .101 .024 .242 .809 

Innovativeness .056 .109 .056 .512 .610 

Kraljic Financial Risk -.003 .083 -.003 -.034 .973 

Kraljic Supply Risk .136 .085 .136 1.606 .111 

Relation Specific 

Investments 

-.054 .088 -.054 -.610 .543 

Previous Experience .165 .089 .165 1.858 .066 

Extent of Experience .129 .091 .129 1.413 .160 

Expectations of Experience .084 .088 .084 .959 .340 

Transaction Costs Effort -.075 .099 -.075 -.761 .448 

Transaction Costs 

Monitoring 

-.006 .105 -.006 -.058 .954 

Transaction Costs Problems -.083 .108 -.083 -.762 .448 

Transaction Costs Taking 

Advantage 

.029 .097 .029 .301 .764 

a. Dependent Variable: Market Consultation Spoken 
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Public Procurement Concept Market Consultation Interactive: R Squared= 0.194 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -1.925E-16 .081  .000 1.000 

Gender -.017 .096 -.017 -.180 .858 

Age in Years .051 .113 .051 .455 .650 

Experience in Years -.167 .108 -.167 -1.553 .123 

Available Time .013 .093 .013 .145 .885 

Tender Category .052 .094 .052 .552 .582 

IT Advice Implementation .113 .108 .113 1.047 .297 

IT Cloud Solutions .060 .096 .060 .622 .535 

IT Custom Software .095 .098 .095 .962 .338 

IT Data Centre .026 .109 .026 .240 .811 

IT Hardware -.115 .115 -.115 -.998 .320 

IT Hiring Staff -.038 .119 -.038 -.322 .748 

IT Network .137 .125 .137 1.100 .274 

IT Network Services -.055 .129 -.055 -.424 .672 

IT Open Source Software -.044 .096 -.044 -.455 .650 

IT Other -.004 .093 -.004 -.039 .969 

IT User Services .147 .105 .147 1.396 .165 

Technology Uncertainty -.075 .112 -.075 -.672 .503 

Competitive Intensity -.043 .104 -.043 -.414 .679 

Complexity -.064 .109 -.064 -.585 .560 

Innovativeness .179 .118 .179 1.520 .131 

Kraljic Financial Risk .056 .090 .056 .624 .534 

Kraljic Supply Risk .161 .092 .161 1.756 .082 

Relation Specific 

Investments 

.057 .095 .057 .594 .553 

Previous Experience .105 .097 .105 1.091 .277 

Extent of Experience -.059 .099 -.059 -.599 .551 

Expectations of Experience .044 .095 .044 .462 .645 

Transaction Costs Effort .069 .107 .069 .649 .518 

Transaction Costs 

Monitoring 

-.164 .114 -.164 -1.438 .153 

Transaction Costs Problems -.055 .118 -.055 -.469 .640 

Transaction Costs Taking 

Advantage 

-.006 .105 -.006 -.058 .954 

a. Dependent Variable: Market Consultation Interactive 
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Public Procurement Concept Competition with Negotiation: R Squared= 0.239 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.368E-16 .079  .000 1.000 

Gender -.108 .093 -.108 -1.154 .251 

Age in Years -.147 .109 -.147 -1.342 .182 

Experience in Years .252 .105 .252 2.407 .018 

Available Time .014 .090 .014 .159 .874 

Tender Category .126 .091 .126 1.382 .169 

IT Advice Implementation .044 .105 .044 .420 .675 

IT Cloud Solutions -.132 .094 -.132 -1.413 .160 

IT Custom Software -.056 .096 -.056 -.590 .556 

IT Data Centre -.015 .106 -.015 -.139 .889 

IT Hardware .203 .112 .203 1.814 .072 

IT Hiring Staff -.006 .116 -.006 -.049 .961 

IT Network .093 .121 .093 .766 .445 

IT Network Services -.031 .126 -.031 -.244 .808 

IT Open Source Software .054 .093 .054 .581 .562 

IT Other -.055 .090 -.055 -.614 .540 

IT User Services -.033 .102 -.033 -.318 .751 

Technology Uncertainty .025 .109 .025 .229 .819 

Competitive Intensity -.036 .101 -.036 -.357 .722 

Complexity .018 .106 .018 .167 .867 

Innovativeness .029 .114 .029 .252 .802 

Kraljic Financial Risk .105 .087 .105 1.209 .229 

Kraljic Supply Risk .086 .089 .086 .967 .336 

Relation Specific 

Investments 

.188 .093 .188 2.026 .045 

Previous Experience .005 .094 .005 .056 .956 

Extent of Experience -.018 .096 -.018 -.190 .849 

Expectations of Experience -.036 .093 -.036 -.389 .698 

Transaction Costs Effort .078 .104 .078 .752 .453 

Transaction Costs 

Monitoring 

-.068 .111 -.068 -.615 .540 

Transaction Costs Problems .124 .114 .124 1.084 .281 

Transaction Costs Taking 

Advantage 

-.058 .102 -.058 -.569 .570 

a. Dependent Variable: Competition with Negotiation 
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Public Procurement Concept Not Applied: R Squared = 0.367 
 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 6.140E-17 .072  .000 1.000 

Gender .039 .085 .039 .454 .650 

Age in Years .128 .100 .128 1.285 .201 

Experience in Years -.069 .095 -.069 -.718 .474 

Available Time .159 .082 .159 1.931 .056 

Tender Category -.037 .083 -.037 -.443 .658 

IT Advice Implementation -.005 .095 -.005 -.047 .962 

IT Cloud Solutions -.003 .085 -.003 -.036 .972 

IT Custom Software .129 .087 .129 1.475 .143 

IT Data Centre -.064 .097 -.064 -.662 .509 

IT Hardware .066 .102 .066 .643 .521 

IT Hiring Staff -.189 .105 -.189 -1.797 .075 

IT Network -.028 .110 -.028 -.252 .802 

IT Network Services .247 .115 .247 2.155 .033 

IT Open Source Software .041 .085 .041 .483 .630 

IT Other .098 .082 .098 1.190 .236 

IT User Services .064 .093 .064 .680 .498 

Technology Uncertainty -.276 .099 -.276 -2.777 .006 

Competitive Intensity -.136 .092 -.136 -1.484 .140 

Complexity -.133 .097 -.133 -1.374 .172 

Innovativeness .052 .104 .052 .502 .617 

Kraljic Financial Risk .129 .079 .129 1.620 .108 

Kraljic Supply Risk -.102 .081 -.102 -1.257 .211 

Relation Specific 

Investments 

-.055 .084 -.055 -.656 .513 

Previous Experience -.083 .086 -.083 -.968 .335 

Extent of Experience -.122 .088 -.122 -1.393 .166 

Expectations of Experience -.201 .084 -.201 -2.383 .019 

Transaction Costs Effort .093 .095 .093 .976 .331 

Transaction Costs 

Monitoring 

-.098 .101 -.098 -.969 .334 

Transaction Costs Problems .071 .104 .071 .686 .494 

Transaction Costs Taking 

Advantage 

.093 .093 .093 1.003 .318 

a. Dependent Variable: Not Applied 
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Public Procurement Concept Other: R Squared = 0.205 
 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.033E-16 .080  .000 1.000 

Gender -.092 .095 -.092 -.966 .336 

Age in Years -.011 .112 -.011 -.102 .919 

Experience in Years .056 .107 .056 .520 .604 

Available Time -.051 .092 -.051 -.558 .578 

Tender Category -.099 .093 -.099 -1.064 .289 

IT Advice Implementation -.004 .107 -.004 -.033 .974 

IT Cloud Solutions -.099 .096 -.099 -1.034 .303 

IT Custom Software .136 .098 .136 1.389 .167 

IT Data Centre .012 .109 .012 .109 .914 

IT Hardware -.032 .114 -.032 -.277 .783 

IT Hiring Staff .005 .118 .005 .045 .964 

IT Network .048 .124 .048 .390 .697 

IT Network Services .012 .129 .012 .091 .928 

IT Open Source Software .019 .095 .019 .203 .840 

IT Other .160 .092 .160 1.744 .084 

IT User Services -.006 .105 -.006 -.060 .952 

Technology Uncertainty -.054 .111 -.054 -.482 .631 

Competitive Intensity -.066 .103 -.066 -.637 .525 

Complexity .215 .109 .215 1.981 .050 

Innovativeness -.155 .117 -.155 -1.324 .188 

Kraljic Financial Risk -.001 .089 -.001 -.010 .992 

Kraljic Supply Risk -.175 .091 -.175 -1.911 .058 

Relation Specific 

Investments 

.087 .095 .087 .915 .362 

Previous Experience .059 .096 .059 .617 .538 

Extent of Experience .052 .098 .052 .533 .595 

Expectations of Experience -.041 .095 -.041 -.432 .667 

Transaction Costs Effort .078 .106 .078 .729 .467 

Transaction Costs 

Monitoring 

-.126 .113 -.126 -1.108 .270 

Transaction Costs Problems .075 .117 .075 .645 .520 

Transaction Costs Taking 

Advantage 

-.015 .105 -.015 -.144 .886 

a. Dependent Variable: Other 
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