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Executive Summary 
While communication is one of the integral aspects of supply chain collaboration, there is little 

information about how to govern supplier communication frameworks based on both the theoretical 

literature and the practical knowledge. In this thesis, the supplier communication framework for quality 

and logistics information is investigated at ASML – a Dutch multinational company specializing in 

manufacturing of photolithography systems. This thesis aims solving this problem by consolidating all 

quality and logistics communication activities in a single overview, and - based on this -, coming up 

with an evaluation methodology to reach a best-in-class communication framework. In order to gather 

more information about collaboration and communication within supply chains, a detailed literature 

review was conducted and used to formulate interview and survey questions. In accordance with the 

job descriptions within the company, 40 employees from Operational Supplier Coordinators (OSC), 

Logistics Supplier Managers (LSM) and Quality Supplier Managers (QSM) took part in semi-structured 

interviews to determine the main overview of the quality and logistics communication activities based 

on involved stakeholders, timing of the communication and the operational requirements for that 

communication. 

 
Figure 1: Main overview of Quality & Logistics Communications Activities 
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Based on this overview, 73 employees that are actively involved in quality and logistics 

communications filled in the survey  in order to test the hypothesized relationships between the quality 

of individual communication items, the overall quality of communication activities and human factors 

associated with communication activities. These relationships were examined in order to determine the 

underlying components that contribute to the overall performance of the quality and logistics 

communication framework. By performing several multiple hierarchical regression analyses, only the 

positive relationship between the quality of individual communication items and overall quality of all 

communications was partially supported. 

 

Table 1: Summary of Hypotheses Results 

Underlying (Tested) Relationship 
OSC Framework 

Evaluation 

LSM Framework 

Evaluation 

QSM Framework 

Evaluation 

Positive relationship from the quality of 

individual communication items to the 

overall quality of all communications 

Partially  

Supported 

Partially  

Supported 

Partially 

Supported 

Positive relationship from the quality of 

individual communication items to the 

human factors of communications 

Not Supported 
Partially  

Supported 

Partially 

Supported 

Positive relationship from the human 

factors of communications to the overall 

quality of all communications 

Supported Supported Supported 

Human factors of communications explain 

additional variance in overall quality of 

communications over and above the quality 

of individual communication items 

Supported Not Supported Not Supported 

 

As the main output of the multiple hierarchical regression analyses, the evaluation methodology is 

defined in the form of regression equations. Based on these equations, specific variables for each 

stakeholder group can be used to identify the overall quality of quality or logistics communications: 

 

- For OSC: VURO Communications, Past Due Communications, Unconfirmed 

Communications, Monthly OTIF Communications and Human Factors of Communications 

- For LSM: VURO Communications, Future Delivery Communications and Monthly OTIF 

Communications 

- For QSM: Daily DOA&CQN Communications, RCA Communications, CAS Performance 

Communications, Monthly MQP Communications and Monthly RCA CT Communications 

 

Based on the recommendations from the main ASML stakeholders, i.e. Operational Supplier 

Coordinators, Logistics Supplier Managers and Quality Supplier Managers, short-term and long-term 

improvements steps were defined and included into a feedback loop for continuous improvement of the 

quality of supplier communication framework: 
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- Short-term Steps: 

i. Improve and stabilize the timing of communication items such as the daily supplier 

dashboard 

ii. Reduce the amount of (unnecessary or incorrect) communication by sending more 

consolidated lists to suppliers 

iii. Improve the communications content by integrating all operational processes, 

especially for OTIF Communications 

- Long-term Steps: 

i. Standardize the communications in terms of content and format by making a clear 

template of communications 

ii. Centralize the communications by combining them under one platform, such as the 

logistics portal 

iii. Implement a key performance indicator for communications performance for instance 

the number of incorrect communications or the number of questions from suppliers 

about the communications. 

 

 
Figure 2: Feedback loop for improvement of supplier communication framework 

 

The feedback loop describes how the supplier communication frameworks can be refined in time by 

defining four main activities and how these activities can be completed with respect to the research 

questions and methodologies used in this research. Due to the limited amount of survey data and time 

constraints of the thesis, the results should be validated by a more extensive study before they are 

implemented within the current framework. In future research, it will be worthwhile to conduct a 

longitudinal study in which suppliers can also provide input about the overall quality and logistics 

communication framework from their perspective. 
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Abstract 
 

In this research, the underlying factors affecting the overall quality of the supplier 

communication framework and how these factors can be quantitatively measured and improved 

are studied within a high-tech company. Previous research has focused on how communications and 

information sharing can be measured within supply chain collaboration but did not explore the current 

problem context in which the main construct of interest is the overall quality of supplier 

communications. To this end, a literature review was conducted in order to gain more insight about the 

aspects that define the quality of individual communications activities, the human factors of 

communications and the overall quality of supplier communications within the supply chain literature. 

As a first step of the research, all the communication activities within the scope were identified and 

consolidated under a single overview with their corresponding stakeholders. Following this, an 

evaluation methodology was proposed for identifying the overall quality of communications and 

improvement steps were provided in order to increase this quality. The results of a survey among 

Operational Supplier Coordinators, Logistics Supplier Managers and Quality Supplier Managers, show 

that the quality of some individual communication items within the supplier communication framework 

were positively related to the overall quality of supplier communications. These items are identified as 

VURO, Unconfirmed, Past Due, Monthly OTIF, DOA&CQN, RCA, CAS, MQP and RCACT 

Communications for different groups while the rest of the communications items were not related. Next 

to this, in the case of Operational Supplier Coordinators, human factors of communication (i.e., trust, 

transparency and management attention) contributed to the overall quality of communications on top of 

the quality of individual communication items. Lastly, the proposed six improvement steps offer 

insights on some short-term and long-term suggestions to increase the quality of communications. These 

steps mainly focus on standardization, centralization and effective measurement of communication 

activities within the supplier communication framework. To conclude, this thesis also provides 

theoretical and practical implications of these findings and addresses the limitations of the current study 

as well as future research directions. 
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1. Introduction 

1.1. Company Background 

This research was conducted at ASML in Veldhoven, a company that specializes in the 

production of photolithography systems for the semiconductor industry. These 

photolithography systems are used for the production of computer chips that are found in 

almost all electronic devices, for companies such as Samsung and Intel. A typical 

photolithography system manufactured by ASML consists of hundreds of parts and may cost 

several millions of dollars. Therefore, material availability for the production of these systems 

is of crucial importance in terms of quality and logistics, as a downtime can have serious 

implications for the whole supply chain of ASML. 

 

The Sourcing and Supply Chain (S&SC) department at ASML is responsible for securing 

material availability from the hundreds of product-related suppliers. S&SC includes a number 

of different teams and job functions which are responsible for sharing daily, weekly and 

monthly information with the supplier that relates to material availability risks, issues and 

performance. There are also other functions within S&SC regarding supplier development such 

as demand forecasting for materials and supply chain decoupling, which are outside of the 

scope of this project. 

 

The collaboration and communication between S&SC and its suppliers are governed by an 

operational collaboration framework with which daily, weekly and monthly operations are 

maintained. In the current supplier collaboration framework, there are different types of 

performance information that are shared with the suppliers such as the quality of incoming 

parts, delayed deliveries or whether a purchase order is delivered on the expected delivery date 

with the desired level of quality. However, there is no consensus on how the quality and 

logistics information that is exemplified above should be used, or even what kind of quality 

and logistics information should be shared with ASML’s supply base and with which 

frequency. In addition to this, there is no clear overview of if the shared information is used by 

the supplier or whether all the information shared with the supplier is useful for their operations 

or not. While there are other departments that collaborate with the suppliers such as 

Development and Engineering (D&E), the scope of this research is within the S&SC 

department. Therefore, this department is addressed as ASML from here on.  

 

In ASML’s current framework for supplier collaboration, suppliers are expected to adhere to 

the framework under the acronym QLTCS (Quality, Logistics, Technology, Cost, 

Sustainability) via the use of multiple interfaces specified in a Supplier Profile. The five aspects 

of the QLTCS and their purpose can be briefly described as follows (directly taken from ASML 

Supplier Handbook): 

- Quality: Referring to our desire for top quality and Zero Dead on Arrival to our 

customers, we are focusing on the actual quality performance, state-of-the-art quality 

control processes and implementation of lessons learned. A special objective will be to 

objectify the overall subjective impression of organizational quality. 
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- Logistics: Logistics secures availability of materials at the right time, quantity and 

quality throughout the product lifecycle. 

- Technology: The timely introduction of customer demanded technology is supported 

by the development capabilities and the available technology of the supplier. Both 

development technology and manufacturing technology are captured under technology 

but can vary for different types of suppliers. 

- Cost: Creation of incentives for suppliers to contribute actively to the semi-conductor 

industry cost roadmaps and to improve cost awareness, in particular for cost of non-

quality. 

- Sustainability: ASML conducts business based on high ethical and professional 

standards. ASML is member of the Responsible Business Alliance (RBA) supporting 

responsible supply chain management. ASML expects RBA Code of Conduct 

adherence for all suppliers and, in case of serious events, reporting these to ASML. 

ASML relies on outside vendors for components and subassemblies used in its systems. 

Therefore, ASML faces the risk of supply chain disruption caused by internal and 

external threats, physical or natural circumstances. ASML expects its suppliers to be 

capable to continue delivery of products and services at acceptable predefined levels 

following a disruptive event. ASML’s business activities require the use of proprietary 

information. Unauthorized disclosure of information of ASML or its customers could 

harm ASML’s business. ASML expects that ASML information and ASML customer 

information is protected adequately by the supplier. 

 

1.2. Problem Statement 

Under quality and logistics, there are already certain key performance indicators (KPIs) set in 

place that are communicated to suppliers such as MQP (Material Quality Performance), RCA 

CT (Root Cause Analysis Cycle Time) and OTIF (On Time In Full). MQP measures the 

supplier’s ability to consistently deliver quality conforming products. MQP calculates the 

number of material notifications as the percentage of the total number of deliveries on three 

months moving average of the validated vendor caused non-conformities.  RCA CT measures 

the supplier’s ability to provide the main causes that led to a non-conformity within the agreed 

timeframe in order to initiate actions to prevent similar non-conformities from occurring. RCA 

cycle time is measuring adherence to the norm analysis lead time by calculating the percentage 

of all open analysis that is still within the agreed lead time. The OTIF score is defined by the 

on-time delivery of new buys and repairs and the complete amount of goods delivered with the 

correct documentation and registration.  

 

Besides these KPIs, there are other kinds of information that are communicated towards 

suppliers, such as past due deliveries. For all these information sharing purposes, there is no 

consensus on what information should be used or even what information should be shared with 

the supplier base. On top of this, these information sharing processes under the supplier 

collaboration are sometimes undocumented or unmapped in the sense that either they are not 

formally described as a process/decision flow or they are ad hoc exchanges of information 

between the supplier point of contact and the ASML point of contact. Finally, while the current 

framework is functioning and satisfying the business needs up to a certain extent, the 
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managerial insight is that there are aspects which can be improved albeit unknown because the 

effectiveness of the current framework regarding quality and logistics communication is not 

properly and explicitly measured. Therefore, considering these observations, the problem 

statement for this study is the following: 

 

The current supplier collaboration framework structure regarding quality and logistics 

communication at ASML is not sufficiently documented and mapped regarding what 

information should be shared, how it should be shared, when it should be shared  so, overall, 

what the standard procedure regarding information sharing and supplier communication 

should be. Consequently, this leads to an inability to establish a proper evaluation method 

for the effectiveness of the framework, which in turn could be used to improve the overall 

quality of the framework. 

 

1.3. Research Questions 

To address this problem statement, the following research questions and sub-questions are 

formulated: 

 

RQ1: What are the properties of the current ASML framework (‘as-is situation’) for 

supplier collaboration in terms of quality and logistics communication under the QLTCS 

Supplier Profile? 

As described in the problem statement, ASML already has a functioning framework regarding 

the supplier collaboration (including communication). However, there is a number of ad hoc 

elements that are not clearly mapped in the as-is situation such as: what standard actions are to 

be followed on both ASML’s and the suppliers’ side regarding the information on some 

performance metrics. For instance, when making a root-cause analysis (RCA) for the purchase 

orders with delays and quality issues, there are many different problem buckets which leads to 

complexities in follow-up actions. In addition, there are also cases in which the supplier is 

informed that they are having a delay in the deliveries while the delay is actually caused by 

ASML and then, the supplier needs to be informed again. The goal of this research question is 

to investigate the current internal way of working within ASML to identify the overlaps and 

misalignments that cause inefficiencies within the current framework. Consequently, the 

outcome of this research question would be a so called ‘system map’ in which all activities of 

supplier communication on logistics and quality are included in a single overview. This 

question is answered in Section 3 of this thesis. 

 

- SQ1:  Who are the involved stakeholders in worldwide quality and logistics supplier 

management and what is the relationship between them? 

Since ASML has many departments involved in supplier management, it is important to 

identify all of these teams in order to include their perspective within this overview. Moreover, 

their relationships with other teams within ASML are essential in order to define a scope for 

RQ2 and RQ3. This question is answered in Section 3 of this thesis. 
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- SQ2: What are the current decision structures, processes and available tools related to 

supplier communication? 

With all the stakeholders illustrated in SQ1, all of the decision structures, processes and tools 

will be grouped regarding which of these stakeholders are involved, and how and when they 

make use of each specific tool or process. This question is answered in Section 3 of this thesis. 

 

- SQ3: What is the frequency and form of communication with the supplier regarding 

logistics and quality (i.e., operational processes and performance information) within 

ASML? 

When all the relevant decision structures,  processes and tools are identified in SQ2, the 

frequency, form and content of  communications related to these structures and processes will 

be analysed so that in the end, all of the structures and processes can be classified using a 

standardized template. This question is answered in Section 3 of this thesis. 

 

RQ2: How can the current supplier collaboration framework of logistics and quality 

communication be evaluated? 

The goal of this research question is to investigate the possible approaches that could be used 

to evaluate (the quality of) ASML’s communication with suppliers. The outcome of this 

research question would be a ‘Index for Quality of Communication’ which will enable the 

evaluation and comparison of the current framework of RQ1 and future frameworks. 

 

- SQ4: Which methods can be found in the literature to evaluate supplier communication 

or collaboration within supply chain collaboration (SCC)? 

The domain of the problem within in the supply chain management is identified as supply chain 

collaboration (SCC). Therefore, the first step within this research question is to look for already 

available evaluation methods in the literature. This part is covered by the literature review 

component of the thesis. 

 

- SQ5: What is/are the most suitable methods of evaluation for the current operational 

supplier collaboration framework for communication regarding logistics and quality? 

The methods that are found in SQ4, will be analysed in detail in terms of several criteria such 

as industry (such as retail, aviation healthcare and so on), complexity (for instance, whether 

they are for single echelon or multi echelon supply chain structures), and applicability (whether 

they are purely theoretical or applied in practice before) so that (a) feasible method(s) can be 

determined to be applied to ASML’s case. This part is covered by the literature review 

component of the thesis. 

 

- SQ6: What are the evaluation steps and results for the current framework? 

In order to propose a complete evaluation of the framework, the relationship between the 

current supplier communication items from RQ1, the human factors of supplier communication 

from the literature review and the overall quality of supplier communication will be analyzed. 

Finally, based on this analysis, a method from the scientific literature will be applied in practice 

to come up with the ‘Collaboration/Communication Index’ that can be used to evaluate  

ASML’s current framework. This question is answered in Section 4 of this thesis. 
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RQ3: What are the necessary improvement steps over the current framework in order to 

reach a best-in-class framework for operational supplier collaboration focused on daily,  

weekly and monthly communications with the suppliers regarding logistics and quality 

(‘to be situation’)? 

Based on the data from RQ1 and RQ2, the areas of improvement should be clear so that 

necessary actions can be taken. The goal of this research question is to identify these 

improvement steps over the current framework, to elaborate them, and to design an 

implementation plan in terms of a stepwise change approach over time. The outcome of this 

research question would be the best-in-class framework (based on the scope from RQ1), the 

implementation steps, and the continuous improvement plan for this new framework. 

 

- SQ7: What are the short-term actions to improve the current framework and how can 

they be implemented to get a best-in-class framework? 

The first category of actions is the short-term actions that can be taken without much need of 

organizational change and alignment. The scope of ‘short-term’ will also be defined within this 

context to propose a realistic timeframe for the improvement, in addition to the content of these 

actions. The short-term actions defined here are ‘quick-wins’ over the current framework in 

the sense that they can be applied relatively easy while providing some improvements over the 

current framework. This question is answered in Section 6. 

 

- SQ8: What are the long-term actions to improve the current framework and how can 

they be implemented to get a best-in-class framework? 

The second category of actions is the long-term actions that require change in organizational 

structures and implementation of new alignments and processes within the framework. The 

scope of ‘long-term’ will also be defined within this context to propose a realistic timeframe 

for the improvement and, briefly, the content of these actions will be described. The long-term 

actions defined here are different from short-term actions in the sense that, while they require 

significantly more effort compared to short-term actions, the improvements from these actions 

would be proportionally greater. This question is answered in Section 6 

 

- SQ9: How could a continuous improvement plan be developed to refine the best-in-

class framework over time? 

One of the crucial steps for a best-in-class framework is to implement a continuous 

improvement or feedback loop so that the current framework is constantly evaluated to measure 

the effect of the steps proposed in SQ7 and SQ8. Therefore, a plan will be developed for this 

continuous improvement plan as well. This question is answered in Section 6 

 

As a roadmap of this project, the current framework regarding communications should be 

mapped to provide a clear and broad overview of all the related processes and tools that are 

included. Then, the quality of the current framework regarding communications is evaluated 

via quantitative and qualitative methods in order to determine the inefficient or insufficient 

processes within the current framework.  These are used to identify the improvement points to 

reach a best-in-class framework for a supplier collaboration framework regarding 
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communications of operational logistics (processes) and quality (performance) information. 

Following this, the short-term and long-term actions regarding these improvement points will 

be determined based on the quality measurement results and managerial insights, in order to 

bridge the gaps between the current framework and the desired best-in-class framework. 

Finally, a continuous improvement plan will be proposed to reiterate the quality evaluation for 

the supplier collaboration framework over time.   

 

To summarize, this research aims to fill the gap that there is a lack of a standard supplier 

collaboration framework regarding communications that can be applied to business cases. This 

will be developed and evaluated regarding its effectiveness by a series of quantitative and 

qualitative methods.  

 

1.4. Outline 

This section presented the necessary background information, problem statement and research 

questions that are of relevance for this thesis. In Section 2, a brief literature review is presented, 

which looks into the research on supplier communications and supplier collaboration in the 

current supply chain literature. Section 3 discusses the first research question by describing and 

elaborating the current supplier communication framework of ASML. Then, Section 4 provides 

the quantitative analysis of the current framework and proposes an evaluation methodology 

together with its results on the current framework to answer the second research question. The 

third research question and the necessary implementation and improvements steps for a best-

in-class framework are presented in Section 5. Finally, Section 6 concludes the thesis by 

discussing the main results, the theoretical/practical implications of the findings, and the 

limitations of the current study, and proposes future research directions. 
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2. Literature Review 

2.1. Relation between collaboration and communication 

In this section, the relationship between supply chain collaboration and communication is 

investigated. The available supply chain collaboration frameworks are introduced in order to 

describe how communication is included within these frameworks and how it relates to supply 

chain collaboration on a higher level. It is also important to note that, for this part and the 

entirety of the thesis, the terms ‘communication’ and ‘information exchange’ are used 

interchangeably except for the cases where previous studies describe fundamental differences 

between these two terms. However, collaboration is referred as a higher order construct which 

includes several different components, one of which is communication.  

 

Simatupang and Sridharan (2005) propose a Collaborative Supply Chain Framework (CSCF) 

with five dimensions, i.e.  collaborative performance system, information sharing, decision 

synchronization, incentive alignment and integrative supply chain processes.  

 

 
Figure 3: Collaborative Supply Chain Framework (Simatupang and Sridharan, 2005) 

In this framework, Collaborative Performance System is the process of determining the 

relevant performance metrics for supply chain partners and integrating them to improve overall 

operational performance (Simatupang and Sridharan, 2005). Decision Synchronization can be 

defined as the level of synchronicity between the supply chain members on decisions regarding 

planning and execution of supply chain activities in order to increase supply chain profitability. 

An example of this would be mutually deciding on the order frequency and quantity in order 

to match the demand of the customer better while reducing overall inventory and production 

costs. Similarly, Incentive Alignment “provides incentives to motivate the chain members to 

make effective decisions that reinforce the desired level of performance” (Simatupang and 

Sridharan, 2005). This is mainly enabled by sharing of costs, risks and benefits associated with 

the supply chain performance between the supply chain members in a way that it aligns with 

their mutually decided strategic objectives and goals. Finally, Integrated Supply Chain Process 

refers to the design of supply chain processes from a planning, operations and logistics 

perspective that in the end addresses the variable customer requirements in the best possible 

way. For instance, the supply chain members can make entirely new production designs based 
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on the customer product requirements or a new logistics network design based on the customer 

delivery requirements. 

 

This framework identifies Information Sharing as the key component of successful supply 

chain collaboration since this dimension acts as the facilitator for all other collaboration 

dimensions. This is explained better in their words as: “What makes information sharing 

valuable to the supply chain members is ultimately the ability to make better decisions and to 

take actions on the basis of greater visibility of information, actions, decisions and 

corresponding performance of the supply chain” (Simatupang and Sridharan, 2005). With high 

quality information sharing, chain members can understand performance metrics and the 

performance measurement system without any misalignment and perform better. For instance, 

in the case of the customer, real-time field data from the warehouse enables to identify the 

stock-out or idle inventory situations. Better information sharing provides timely and accurate 

information that is required for decision synchronization between the supply chain partners. 

Following the same example, continuous information sharing regarding the inventory and 

demand levels of the customer enables to decide, together with the supplier, on better ordering 

policies. Finally, a stable information sharing structure enables the supply chain partners to 

strictly adhere to predefined supply chain process and incentives. If the customer shares 

information of a stock-out case immediately with the supplier, the effects can be mitigated by 

compelling the supplier to adhere to previously decided agreements and lead times regarding 

deliveries. As this framework puts communication into the spotlight, and explicitly has 

information sharing linked to collaboration as the key component, it could be considered as 

one of the groundworks for the current study to build on. 

 

Other works such as of Elkady, Liu and Moizer (2014) focus on a decision support framework 

for supply chain collaboration assessment. While their study focuses more on the effect of 

supply chain collaboration on order sizes and costs, it provides valuable insights regarding the 

benefit of transparent and two-sided information sharing in supply chains for business survival, 

and the complicatedness of information sharing between supply chain partners given the 

availability and effectiveness of tools for supply chain communication. These benefits include 

an overall increase in a company’s month-to-month profitability and supply chain visibility, 

This is mainly caused by reduction of the total cost of supply chain via timely available demand 

information, and also by some minor factors such as the reduced inventory levels due to priorly 

communicated forecasting information. As they also mention in the limitations section of their 

paper, the complicatedness of information sharing lies with the difficulties regarding testing 

and generalizing of such frameworks for varying industries and company sizes (Elkady, Liu 

and Moizer,2014).  In other words, both in the literature and in their research, a ‘one size fits 

all’ framework cannot be identified due to the (major or minor) differences between each 

company and case. Their study focused on small scale retailers which are clearly different from 

the dynamics of the semiconductor industry, especially in terms of price per part (in which case 

ASML can have machines that cost nearly a hundred million euros), the volume (since ASML 

has expensive machines, the number of produced machines is lower compared to a retail 

company) and the quality (in complex machines such as ASML’s; the quality defects cost a lot 

of money for supplier, ASML and the customer alike). Therefore, taking these differences into 
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account, their model is not sufficiently suitable to explain the link between the information 

sharing and supply chain collaboration within the scope of this study. 

 

In their model, Holweg et al. (2005) define a framework for supply chain collaboration with 

two dimensions, i.e. planning collaboration and inventory collaboration, from which they 

propose four different supply chain configurations:  Traditional Supply Chain, Information 

Exchange, Vendor Managed Replenishment and Synchronized Supply. The graphical 

representation of this framework can be found in Figure 4. 

 

 
Figure 4: Two-dimensional Collaboration Framework (Holweg et al. 2005) 

They also mention other dimensions of collaboration such as marketing, promotion and new 

product information, while adding they are not commonly used in practice. Information sharing 

in this framework is defined simply as the exchange of information from one supply chain 

member to another and mainly occurs on two levels: 

i. On planning collaboration: Exchange of demand- and product forecasting-related 

information between supply chain partners - buyers and sellers. 

ii. On inventory collaboration: Exchange of inventory- and stock replenishment-related 

information between supply chain partners - buyers and sellers. 

 

It is important to note that, as seen above, this framework focuses on information sharing 

regarding the demands and supply related aspects while not detailing how information sharing 

relates to performance management.  As the planning and inventory level information sharing 

is not within the scope of this project, this model is also less suitable for the current study. 

 

Min et al. (2005) undertook a study to assess the current level of supply chain collaboration in 

real-world practices and identify the best practice. In their work, a conceptual model for supply 

chain collaboration is proposed which is graphically represented in Figure 5. 
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Figure 5: Conceptual model for Supply Chain Collaboration (Min et al. 2005) 

 

i. Antecedents: These are the factors that are involved in developing a collaborative 

relationship between supply chain partners (Min et al. 2005). In other words, these are 

the perquisites of any collaborative effort. 

ii. Collaboration: These are the concepts entailed in collaborative relationships and efforts. 

In other words, these concepts are involved in the definition and scope of any 

collaborative effort. Min et al. 2005 define collaboration as follows: “… Collaboration 

should be defined as a firm’s culture of working together with other firms toward a 

common set of goals that bring mutual benefits to a partnering relationship.” The 

‘common set of goals’ within this definition are the concepts such as information 

sharing and joint planning. 

iii. Consequences: These are the areas in which potential benefits of collaborative efforts 

can be realized, such as the profitability and effectiveness of the supply chain activities. 

As can be seen, they have a feedback loop back to Collaboration, which is explained 

by Min et al. (2005) as: “As collaborative partners learn from the ongoing relationship, 

they modify business practices to better meet each other’s needs.” This feedback loop 

provides continuous improvement within their model, where the previously uncharted 

areas and benefits of collaboration are included over time. 

 

A number of ‘Antecedents’ have been identified, one of which is: “Free flow of information 

and Heightened Communication”. Within the model, the heightened communication refers to 

how partners interact on a broader level such as the frequency of meetings and senior 

management level interactions to identify the opportunities and areas of improvements within 

their supply chain relationship (Min et al. 2005). In addition to this, “Information Sharing” is 

addressed separately as one of the ‘Collaboration’ elements that can be focused on by the 

companies. However, in this instance, the emphasis is on content, form, medium and visibility 

of the information sharing to ensure the common base (standards) of interaction between the 

partners. 

 

Another study from Cao and Zhang (2011) also proposes a conceptual model where the 

relationships between the collaborative advantage and firm performance is examined. The 
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importance of this study is that it clearly demonstrates the formulation of survey research 

questions about communication aspects and also addresses the direct link from communication 

to collaboration in its combination of Confirmatory Factor Analysis (CFA) and Structural 

Equation Modelling (SEM). Collaborative advantage in this model is defined as: “… strategic 

benefits gained over competitors in the marketplace through supply chain partnering and 

partner enabled knowledge creation …” (Cao and Zhang, 2011).  Before they present their 

model, they mention several key findings both from previous literature and their own study 

such as: 

i. “Miscommunication, which causes conflicts and misunderstanding between supply 

chain partners, is recognized as the reason for many collaboration failures.” (Tuten and 

Urban, 2001) 

ii. “… collaboration between supply chain partners is not merely pure transactions, but 

leverages information sharing and …” 

 

In light of these findings, they define the term collaborative communication in their study as 

“the contact and message transmission process among supply chain partners in terms of 

frequency, direction, mode, and influence strategy” (Cao and Zhang, 2011). Their conceptual 

model (see Figure 6) also includes collaborative communication and information sharing as 

two different constructs for supply chain collaboration. The main difference between these two 

constructs is that while collaborative communication refers to the frequency, mode, direction 

and strategy, information sharing refers to relevance, accurateness, completeness and 

confidentiality of information. In short, collaborative communication answers the ‘How’ 

question while information sharing addresses the ‘What’ aspect in supply chain collaboration. 

 

 
Figure 6: Conceptual Model (Cao and Zhang, 2011) 

The results of their model indicate that two of the seven factors that make up effective supply 

chain collaboration are information sharing and collaborative communication. Especially, they 

state that “Jointly creating the common pace of information sharing … can enhance business 

synergy and quality, provide offering flexibility, and increase joint innovation” (Cao and 

Zhang, 2011). What’s more, statistical analysis strongly supports their hypothesis that a well-

executed supply chain collaboration directly improves firm performance. All in all, this study 

proposes a clear methodology for data collection and statistical analysis of this data that will 

be adopted for the purpose of this thesis. 
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The studies in this section approach the relationship between information sharing and supply 

chain collaboration from different perspectives. However, the common conclusion that can be 

drawn from these four studies is that while supply chain collaboration is not entirely consisting 

of information exchange and communications, it is indeed highly dependent on it to facilitate 

all the remaining aspects of collaboration. Indeed, for most of the cases, good information 

sharing is a facilitator of good supply chain collaboration. Therefore, in the next section, 

barriers and facilitators of (good) information sharing are discussed in order to focus ‘one level 

deeper’ on information sharing. 

 

2.2. Human Factor(s) of Collaboration in relation to communication 

In this section, human factor(s) of collaboration in relation to communication are discussed 

based on relevant studies from the literature. In this context, human factors are interpersonal 

psychological factors that can act as a facilitator or barrier for (high quality) collaboration such 

as trust, commitment and transparency. As all these studies discuss both the potential 

facilitators and barriers, this part is structured to first discuss each of the studies separately, and 

then summarize the main findings at the end of the section. It is important to note that most of 

the works in this section start with the antecedents of (high quality) supply chain collaboration 

and then try to relate these to (good) communication/information exchange, where possible 

based on the relationships from section 2.1. 

 

The critical success factors of a supplier-retailer collaboration are investigated on an 

international scale by Sheu, Yen and Chae (2006) who focus on the social and technical 

determinants to identify the necessary supply chain architecture for supplier-retailer 

collaboration. Their case study reveals that one of the elements for the supply chain architecture 

that enables a high degree of collaboration is communication and information sharing, with 

their key take home message: “Apparently, higher levels of collaboration are possible only 

through more information sharing”  (Sheu, Yen and Chae, 2006). This conclusion was reached 

through the investigation of five pairs of supplier-retailer relationships where the collaboration 

assessment for each supplier is done regarding indicators such as joint planning and problem-

solving activities and having dedicated teams to work on supply chain related projects. Their 

results show that three pairings have a higher level of collaboration between supply chain 

partners. The main reason for this is that both parties engage in frequent meetings where 

tangible and meaningful information – such as market trends, new product development, 

supplier breakdowns and sales forecasting – is exchanged in order to implement different 

projects from both sides. In the remaining two pairings however, the pairs “… could not 

produce meaningful co-planning activities because of the lack of support at the corporate level” 

However, they did not specify in detail what type of support was lacking (Sheu, Yen and Chae, 

2006). Therefore, it can be concluded that lack of support on a managerial level can be an 

obstacle for information sharing, and consequently for good supply chain collaboration. 

 

Another important finding is that in at least half of the cases in the study, lack of trust between 

two organizations is one of the main obstacles for increased communication and information 

sharing activities. Lack of trust prevents a long-term alignment in which standards of 

information sharing and the IT infrastructure behind it can be established. Mutual high levels 
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of trust between the organizations “… serve as the basis for developing formal policies to 

decentralize operating decisions for better responsiveness” (Sheu, Yen and Chae, 2006). With 

this, both firms can commit to long-term resource investments and risk reductions which can 

be effectuated via a series of interdependent communication activities such as the sharing of 

inventory levels and systems. 

  

Regarding the human factors in supply chain collaboration; Nyaga, Whipple and Lynch (2010) 

discuss the supply chain relationships both from a buyer’s and a seller’s perspective in order to 

identify the differences between them on the conceptual and practical level. They include 

information sharing as one of the collaborative activities between two firms, and they underline 

that “information sharing is essential in the trust-building process since sharing of critical 

information enables firms to develop an understanding of each other’s routines and develop 

mechanisms of conflict resolution…” (Kwon and Sun, 2004) (Nyaga, Whipple and Lynch, 

2010). Their conceptual model is visualized in Figure 7. 

 

 
Figure 7: Conceptual Model for Supply Chain Collaboration (Nyaga, Whipple and Lynch, 2010) 

Based on this model, two of their hypotheses are: 

i. Information sharing will have a positive impact on commitment to the supply chain 

relationship between the buyer and seller. (Nyaga, Whipple and Lynch, 2010) 

ii. Information sharing will have a positive impact on trust between the buyer and seller 

in the supply chain relationship. (Nyaga, Whipple and Lynch, 2010) 

 

Their results showed that information sharing was related to commitment and trust with 

positive and significant correlations between 0.2 and 0.6. These results show that the 

relationship between information sharing and trust is two-sided in the sense that while lack of 

trust is an obstacle for information sharing, better information sharing has a positive impact on 

trust.  

 

Based on both the work by Sheu, Yen and Chae (2006) and Nyaga, Whipple and Lynch (2010); 

it can be seen that (lack of) trust is not only an important obstacle but also a facilitator for 

information sharing. 
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Figure 8: Results of the statistical analysis (Nyaga, Whipple and Lynch, 2010) 

In their contingency framework, from a managerial point of view, Fawcett, Magnan and 

McCarter (2008) address people empowerment as one of the essential human factors that 

stimulates collaboration in supply chains. Consequently, the framework defines people 

empowerment as the following: “adopting a significantly different business model and thinking 

styles management where a strategic supply chain vision is established that pays attention to 

human factors in order to increase both individual and organizational control over the supply 

chain.” (Fawcett, Magnan and McCarter, 2008). In this context, albeit not specified explicitly, 

one can define these human factors as generic human factors within supply chain management 

such as trust, commitment, transparency, employee wellbeing and productivity. 

 

However, within the same study, some of the implementation barriers for effective supply chain 

collaboration were also related to human factors such as lack of trust among supply chain 

members, unwillingness to share information, miscommunicated performance measures, 

inflexible organizational cultures and above all – resistance to change in companies’ overall 

supply chain practices. Based on Lewin’s (1951) forcefield theory, they also include 

organizational cultures with resisting forces in their approach to supply chain collaboration. In 

this sense, they define resisting forces as the instances where there is lack of (managerial) 

support, functional conflicts, non-transparent processes, lack of internal trust, a high level of 

organizational complexity and a high level of interfirm rivalry. These kinds of organizational 

cultures not only promote inadequate information sharing between firms but also a lack of 

desire and willingness for information sharing. Their main finding is summarized by them as 

follows: “People are the bridge or the barrier to supply chain collaboration”. While the 

technological infrastructure for any collaboration effort is crucial, in the end, the utilization of 

these infrastructures depends on the human capital. Companies should not disregard investing 

in and increasing their human capital, and supplement it by bringing the right people to use the 

infrastructure, providing the necessary training, and facilitating the interaction between the 

right people for their collaboration tasks. Considering the relationship between information 

sharing and supply chain collaboration, the same applies with the right setting and motivation, 

human capital can be a crucial facilitator for information sharing. However, like in the cases of 

lack of trust and conflicting organizational cultures, human capital can become a major obstacle 

to a proper information sharing structure regardless of the infrastructure and alignment. 
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The work of Charvet and Cooper (2011) builds upon this view. In this work, it is emphasized 

that key contact employees (KCEs) are strategically positioned at both sides (buyer and seller), 

as they are relied on for information brokering and conflict resolution. As these KCEs have 

access to information and insights that are essential for the supply chain collaboration, they 

should be the main contact point in any endeavor to enhance the communication and 

information sharing between two (or more) firms. 

   

On a similar note, Forslund and Johnsson (2009) discuss obstacles to implementation and 

integration of performance management in supply chain processes, where they identify supplier 

relationship issues as one of the main obstacles. These issues include lack of trust, different 

goals and priorities – and most relevant to this study, lack of parallel communication structures. 

What is meant by parallel communication in this study is that the buyer and seller mutually 

ensure the processing and transfer of high-quality information in sync – rather than processing 

the information and then transferring it to the other stakeholders individually (which is called 

serial communication structure). 

 

Their results indicate that supplier relationship obstacles, and in particular the lack of a parallel 

communication structure, significantly hinder the integration of performance management 

structures within the supply chain processes. Their findings also support earlier findings from 

the literature, where parallel communication structures have demonstrated a positive effect on 

collaboration and logistics performance. (Carter and Miller, 1989; Krause and Elram, 1997). 

This positive effect is due to the fact that when there are parallel communication structures, 

both buyer and supplier are more involved,  not only in the virtual exchange of information but 

also in face-to-face elements such as additional site visits, formal/informal meetings, pilot 

projects, trainings and performance target settings. 

 

In their literature review study on collaboration and information sharing in dyadic supply 

chains, Montoya-Torres and Ortiz-Vargas (2014) identify several barriers for implementation 

of collaboration structures which include excess of (unnecessary) information and insufficient 

knowledge about how to use the information, inaccurate information systems in terms of 

discrepancies between the digital data in the system and the actual case in the field,  and even 

resistance to changes in supply chain structures. Their research also proposes future research 

areas such as questions about how frequently (daily, weekly, monthly) information can best be 

shared , and when to arrange the sharing of information (such as which point of the day, week, 

month or year) to obtain the largest improvements in terms of supplier performance. These 

areas, despite not being addressed clearly in the academic literature, are important for the 

current research. Therefore, they are further addressed in section 2.3, where relevant literature 

regarding these future research areas is discussed in more detail. 

 

From the above studies, it can be concluded that there are some apparent human factor(s) of 

collaboration that serve as antecedents for good information sharing. Such factors include trust 

between the supply chain members, the internal organizational cultures of supply chain 

members and the two-sided effect of human capital both as a barrier and facilitator. To this 

end, trust between supply chain members in communications, transparency between supply 
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chain members at communications, and management attention to communications are included 

within the current research project and its underlying models. In order to overcome these 

barriers and reinforce the facilitators, supply chain partners need to not only invest in the human 

capital(s) of their companies but also be aligned about the nature and timing of mutual 

communication activities. To reach this alignment, the relevant aspects of communication 

activities are discussed in the next section.  

 

2.3. Aspects of communication 

In this section, the aspects of communication are discussed based on different models from the 

literature. The goal here is to define any communication activity as a function of sub-

components that can be readily applicable for any given instance of information sharing. At 

the end of the section, these sub-components from the different models are summarized. 

 

The role of information sharing, information quality and information availability in the 

development of trust and commitment in supplier relationships is addressed in the work of 

Chen et al. (2011). At first, they describe the role of information sharing as an integral 

component of collaborative supply chain models:  “Information sharing plays a key role in 

matching supply with demand to reduce the cost of excess inventory and loss of profits from 

stock outs” (Chen et al. 2011). Within the same section, they mention that transaction risks and 

information asymmetries between supply and demand “… can also be reduced by sharing, 

monitoring and controlling information, such as performance metrics …” (Chen et al. 2011). 

Aside from information sharing, information availability in their study is defined as: “… the 

extent to which information is readily available within the supply chain and does not need to 

be solicited or actively shared by a partner” (Chen et al. 2011). While these concepts seem 

similar in essence, the fundamental difference between information sharing and information 

availability is that the latter depends on the information that can be accessed without any form 

of communication while the former requires the communication between the buyer and seller. 

Their key hypothesis is:  “There is a negative relationship between the perceived level of 

information availability and the perceived level of information sharing” (Chen et al. 2011) 

indicating that the amount of information to be shared might often depend on what information 

is already available and thus does not need to be actively shared (i.e., communicated). The 

hypothesis was not supported by the results of their study, suggesting that information 

availability and information sharing may indeed be related to each other in a more complex 

way depending on the circumstances at a given time, and differentiating on a case-by-case 

basis. 

 

Chen et al. (2011) explain the information quality in a fashion that is in line with the scope of 

this thesis as : “While information sharing is important, the significance of its impact on supply 

chain management is dependent upon what information is shared, when and how it is shared, 

and with whom”. With this definition, they also explain what is meant by information quality: 

accuracy, timeliness, adequacy, reliability, credibility, understandability and ease of use. 

Accuracy and adequacy address the content of the information, respectively how correct the 

information is and how suitable is it for the designated purpose. Reliability and credibility refer 

to the source of the information, how it is created, who communicates it and to whom it is 
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communicated. Understandability and ease of use are user-friendliness aspects regarding the 

complicatedness and usefulness of the information. Timeliness is another standalone aspect, 

which refers to whether the information exchange is conducted in the designated time frame 

and frequency.  These aspects are important for this thesis, as they are adopted in the further 

stages of the study in order to provide a quality index for the current communication framework 

of ASML. Furthermore, the study by Chen et al. (2011) is important in terms of the research 

methodology necessary for the execution of this thesis, as they utilize survey instruments as a 

method of quantitative data collection, which will also be done in the current project. 

 

Fynes, Voss and Burca (2005) discuss the multi-dimensional nature of supply chain 

relationships and while doing so, address several aspects of communication between 

collaboration partners. Similar to Chen et al. (2011), they divide communication behaviour into 

three aspects: quality of communications (accuracy, timeliness, adequacy and credibility), 

content of communications (the extent to which critical, and sometimes proprietary, 

information is exchanged), and participation in communications (the extent to which both 

parties engage in planning and goal setting) (Fynes, Voss and Burca, 2005) (Mohr and 

Spekman, 1994). They state that these three aspects are all significant predictors of successful 

supply chain relationships and therefore of successful collaborations. Their study includes 

communication as one of the dimensions underlying the supply chain relationship quality 

construct (which can be called supply chain collaboration) in a Structural Equation Model 

(SEM) that can be found in Figure 9. An important finding  is that supply chain relationship 

and collaboration is a higher order latent construct of communication. However, there are no 

explicit results or conclusions regarding the relationship between individual communication 

aspects and quality of supply chain collaborations - in the sense that their model does not 

examine the direct connection between the specific communication aspects and supply chain 

relationship quality. While their results did not support the hypothesized relationship between 

the quality of the supply chain collaboration and the conformance quality (how well the 

delivered product fits to design specifications), it is important to note that one of the limitations 

of their research is how this result transfers across different industrial sectors and cultures as 

different organizational, sectoral and national settings might have unique properties that can 

affect the outcome of the model. 
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Figure 9: Structural Equation Model (SEM) from Fynes, Voss and Burca (2005) 

To quantify the extent of collaboration in a supply chain of suppliers and retailers, Simatupang 

and Sridharan (2005) propose a collaboration index as a tangible measure of the collaboration 

in which information sharing and communications is defined as a sub-construct. The practical 

implication of their study is that “Supply chain participants will be able to measure the extent 

of their collaboration and seek improvement in their performance” which is highly relevant to 

the scope of this thesis study (Simatupang and Sridharan, 2005). Similar with their previous 

study, they offer a conceptual model for their collaboration index which can be found in Figure 

10: 

 
Figure 10: Three-dimensional collaboration index (Simatupang and Sridharan, 2005) 

While Simatupang and Sridharan (2005) define the collaboration index (CI) as a function of 

information sharing (IS), decision synchronization (DS) and incentive alignment (IA),  the 

current  thesis draws inspiration from Simatupang and Sridharan (2005)  to go one level down 

and define the information sharing (communications) index as a function of communicative 

aspects: information sharing, information quality and information availability.  Simatupang 

and Sridharan (2005) study the relationship between collaborative performance and operational 

performance from both a buyer’s and a seller’s perspective, however, this relationship will not 

be included within the scope of this thesis. 
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The models in this section indicate that for any communication activity, aspects such as quality, 

timeliness, frequency, and credibility can be distinguished which in turn relate to different sub-

factors such as content, timely availability and source of the communication activity. 

Therefore, the next step at this point is to investigate potential models about how these aspects 

and sub-factors can be quantified in practice. 

 

2.4. Quality index of communication and related collaboration models 

In this section, the available models for quantification of different sub-factors of 

communicative activities are discussed from the related literature. The goal here is to identify 

a “quality index of communication” which can be used in later phases of this research for 

answering the second research question. In order to do this, the models for the quantification 

of overall collaboration activities are investigated to form the basis for a communication index. 

At the same time, the relationship between the collaboration indices and overall supplier 

performance is analysed. 

 

Anbanandam, Banwet and Shankar (2011) “…seek to propose a methodology to measure the 

extent of collaboration…” and introduce an ‘index’ which can be adapted to assess the quality 

of communication in the current study.  They substantiate the necessity for the evaluation of 

supply chain collaboration with two important reasonings: 

i. “Measuring the levels of collaborative practices assists chain members in identifying 

the shortcomings of their current levels and identifying possible initiatives to remedy 

them” (Shepherd and Gunter, 2006) (Anbanandam, Banwet and Shankar, 2011) 

ii. “Measurement also enables them to benchmark their current levels of practice against 

the best-in-class performers.” (Anbanandam, Banwet and Shankar, 2011) 

 

With these two reasonings in mind, they propose the following diagraph as enablers of supply 

chain collaboration: 

 
Figure 11: Conceptual Model (Anbanandam, Banwet and Shankar, 2011) 

Similar to Simatupang and Sridharan (2005), this study also investigates the relationship 

between the supply chain collaboration index and the operational performance index. However, 

the differentiating factor is that, compared to the mean scores of three dimensions in 

Simatupang and Sridharan’s (2005) model, this model uses the graph theory and two-

dimensional matrix function in order to account for the interdependence between the enablers. 



32 

 

Graph theory is the study of graphs in which the relation between two or more structures can 

be expressed in terms of edges and arcs – much like the model above. The two-dimensional 

matrix function they used (see Figure 10) accounts for the assessment of not only the individual 

constructs C1, C2 and so on but also the level of dependency between two constructs. 

 

 
Figure 12: Interdependence matrix (Anbanandam, Banwet and Shankar, 2011) 

2.5. Summary 

Communication and information sharing are the key elements for a successful supply chain 

collaboration. The reason for this is that while there are other elements of collaboration, 

communication often acts as enabler or facilitator for these, hence, increasing its overall 

importance in the overall collaboration. Miscommunication potentially leads to misalignments 

which potentially disrupt other elements of collaboration. Therefore, communication or 

information sharing itself can be both a barrier and facilitator for successful supply chain 

collaboration. Communication and information sharing itself have several barriers and 

facilitators too. Among these, the most commonly observed ones are trust, transparency, 

organizational cultures, and role of human capital. Trust and transparency can be both barriers 

and facilitators: while trust is necessary for a transparent information sharing to occur, the lack 

of it often leads to limited communication and information sharing between supply chain 

partners. Organizational cultures (and concurrently management) are sometimes seen as a 

barrier to communication and information sharing due to the inherent resistance to change 

within organizations and lack of management support for changes related to communication. 

In this sense, organizations should invest in human capital in a way that communication and 

information sharing is motivated and reinforced among the employees to prevent issues on trust 

and transparency. 

 

Communication has similar components across the existing studies that focus on key areas of 

content, timing, medium and usefulness. Content refers to the subject or matter of information 

sharing such as demand related content, inventory related content or delivery related content. 

Timing refers to the occurrence and frequency of the information sharing such as ad-hoc, 

regular weekly and regular monthly communication. Medium refers to the form of information 

sharing such as e-mails, reports, IT platforms. Usefulness refers to how the information shared 

by a specific company can be used by its suppliers and the degree to which the suppliers can 

make use of this information. The measurement of quality of communications is often 

conducted by means of statistical methods. The necessary data for these methods can be 

collected via surveys within the groups involved in these communication activities. Based on 

the findings above, the next section will investigate the current supplier communications 

framework at ASML for quality and logistics information sharing activities. 
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3. Current Framework for Supplier Quality and Logistics Communication 

In this chapter, the current framework for supplier communication is introduced by describing 

the quality and logistics management processes together with the relevant stakeholders. Then, 

the research methodology for this part of the thesis is described, which is used ultimately to 

elaborate on the individual items communicated to the suppliers. The chapter and its sections 

will answer the first research question “What are the properties of the current ASML 

framework (‘as-is situation’) for supplier collaboration in terms of communication on logistics 

and quality under QLTCS Supplier Profile?” (RQ1) and all of its related sub-questions (SQ1, 

SQ2 and SQ3). 

 

3.1. Quality Management 

This section describes the quality management processes for ASML’s suppliers based on the 

information in the ASML Supplier Handbook in order to answer SQ2 of RQ1: “What are the 

current decision structures, processes and available tools related to supplier 

communication?”. The related activities are categorized into three levels (strategical, tactical 

and operational) in order to provide the reader with the order of activities from the long-term 

focus to the short-term focus. At the end of the section, all activities are summarized in a 

graphical representation. 

 

3.1.1. Strategical Quality Management 

The strategical level quality management entails the overall agreement between ASML and the 

suppliers under the ‘Quality First’ mindset that covers a mutually agreed code-of-conduct 

containing mutually agreed product and material quality requirements. To this end, under the 

‘Quality First’ agreement, it is ensured that the supplier has a quality roadmap in place for 

internal quality improvements which is followed up by a kick-off meeting between the supplier 

and their corresponding ASML contacts for quality. Also, as a part of this agreement, the 

supplier is expected to allocate sufficient resources before a given deadline in order to secure 

the long-term and continuous quality improvement goals. All in all, strategical level quality 

management and the ‘Quality First’ agreement provide a high-level mutual understanding 

between ASML and the supplier. At this stage, the supplier is in contact with either a Sourcing 

Lead (SL), Quality Supplier Manager (QSM) or Supplier Quality Engineer (SQE). The 

differences between these job functions are explained in later sections of this chapter. 

 

3.1.2. Tactical Quality Management 

Tactical level quality management focuses on the implementation of the ‘Quality First’ mindset 

from the supplier’s side by taking several aspects into account under quality requirements. First 

of all, for all parts to be delivered to ASML, suppliers are required to conduct the necessary 

tests in accordance with the quality standards and provide corresponding documentation for 

these if required by a QSM or SQE. Secondly, suppliers are to monitor and establish the level 

of quality in their internal operations by proper calibration and maintenance of their products 

or tools that are related to manufacturing ASML parts. This requirement can be audited, and 

even tool usage can be halted, by ASML employees during supplier audits. In addition to this, 

suppliers also need to initiate the internal quality control processes before every ASML product 
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delivery to make sure that “easy-to-detect defects such as contamination, problems with 

packaging and incorrect labelling” are prevented and solved before the final product is 

delivered to ASML. Finally, as all product specifications are provided by ASML to suppliers, 

suppliers are expected to adhere to these product specifications strictly. This means that 

suppliers need to not only communicate and validate their change request with ASML in the 

case of a necessary change in the production of the material, but also register the configurations 

of the parts that are supplied to ASML for customer requirements and increased efficiency. 

This latter process is also known as Configuration as Supplied (CAS) and is measured by 

suppliers’ adherence to it. 

 

3.1.3. Operational Quality Management 

Operational level management concerns the day-to-day aspect of quality management, namely 

the cases when there are quality related issues and non-conformances. This begins with 

Deviation Notifications (DN) where suppliers report a quality issue to ASML (either QSM or 

SQE) before the product is delivered so that ASML can decide how to proceed with this product 

and minimize its logistical impact. Following this, in the Material Notifications (MN) process, 

the possible quality issues are identified and reported after the product is delivered to ASML. 

MNs are divided into three categories: 

- “Customer Quality Notification (CQN): a material non-conformity, detected by 

ASML’s customer, which resulted in a complaint to ASML.” (ASML, 2021) 

- “Dead on Arrival (DoA): a material non-conformity, detected by ASML or its 

customer, which resulted in a DoA.” (ASML, 2021) 

- “Regular MN: single or reoccurring material non-conformity, which was detected 

before, during or after being used in ASML’s manufacturing process.” (ASML, 2021) 

 

For all these MNs, ASML can request a Root Cause Analysis (RCA) from suppliers to identify 

the source of the issue within the predetermined timeframes. As mentioned in the Problem 

Statement, ASML keeps track of the MN process via KPIs such as MQP and RCA CT. 

Furthermore, CQN and DOA related Material Notifications are also more prioritized towards 

suppliers as these cases have significantly more impact on the overall quality of ASML’s own 

products and smaller timeframes regarding RCA. The operational level quality management is 

facilitated by QSMs or SQEs. 

 

3.1.4. Summary 

As described above, Quality Management is mainly focused on reducing or eradicating the 

quality related issues on the long-term by implementing roadmaps, plans and quality control 

processes, while actively handling and containing the quality problems in the short-term. The 

total scope of Quality Management is represented in Figure 13. 
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Figure 13: Scope of Quality Management 

 

3.2. Logistics Management 

This section describes the logistics management processes for ASML’s suppliers based on the 

information in ASML Supplier Handbook for answering SQ2 of RQ1. The related activities 

are categorized into three levels (strategical, tactical and operational) in order to provide the 

reader with the order of activities from the long-term focus to the short-term focus. At the end 

of the section, these activities will again be summarized in a graphical representation. 

 

3.2.1. Strategical Logistics Management 

Logistics management regarding the suppliers can be categorized into three levels too as the 

strategical, tactical and operational levels. The Strategical level of logistics is related to 

guaranteeing long-term material availability based on ASML’s potential and upcoming 

changes in its production schedule. One part of this level is the move rate investigation, where 

suppliers are requested to evaluate their own capacity and capability to follow-up with potential 

changes regarding the customer and demand volatility. The results are then to be shared with 

the suppliers’ corresponding Logistical Supplier Manager (LSM). Furthermore, ASML ensures 

the future material availability not only by actively sharing insights from its future demand 

projections, but also by requesting supply investigations from suppliers regarding certain 

materials to assess the risks associated with the future demand and production plan. As 

production is perpetually ongoing in ASML, holiday periods are also included within this 

scope. At this level, suppliers are in contact with a Logistical Supplier Manager (LSM) and/or 

Operational Supplier Coordinator (OSC). The differences and overlaps between these job 

functions are explained in later sections of this chapter. 

 

3.2.2. Tactical Logistics Management 

Tactical level management covers the intermediate level between the long-term orientation of 

strategical level and the short-term orientation of operational level management.  On this level, 
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suppliers are expected to deliver cycle time reduction roadmaps for their production and 

delivery activities to their LSMs. The reason for these cycle time reduction and corresponding 

roadmaps are:  

 

- “An unsustainable level of outstanding commitments” (ASML, 2021) 

- “Substantial excess and obsolescence risk” (ASML, 2021) 

- “A volatile market requiring a high flexibility in the supply chain” (ASML, 2021) 

- “Multiple buffers in the chain adding up to a high inventory” (ASML, 2021) 

 

Also, as part of tactical level management, the current material levels, upcoming material 

deliveries, production and demand plan are analysed to identify the gaps between demand and 

supply for ASML’s production activities. In these cases, ASML will initiate a Critical Material 

Escalation (CME) in which suppliers are required to prioritize closing the demand-supply gap 

for that given material based on the level of escalation that depends on the severity of the 

situation. When the current and upcoming demand-supply levels are matched, these materials 

are de-escalated to their normal priority. Both processes are conducted by LSMs and OSCs. 

 

3.2.3. Operational Logistics Management 

Operational level logistics management is mostly responsible for daily and weekly actions that 

are required from suppliers to ensure material availability. The majority of the information at 

this level is purchase order related information based on the delivery date. For this, in the 

weekly Expediting process, short-term delivery date changes are communicated to suppliers 

who are required to confirm both for new and existing purchase orders. In parallel to this,  

suppliers are routinely informed about  several operational measures that address issues such 

as reschedule-ins (where ASML wants the delivery earlier than the agreed date) and 

reschedule-outs (where ASML wants the delivery date later than the agreed date). Last but not 

least,  suppliers are provided with the On Time In Full (OTIF) information by their LSMs 

and/or OSCs as a measure of their orders that are delivered at the agreed delivery time, and 

with? the agreed quality specifications accompanied by the correct documentation and 

registration. In other words, operational level management is concerned with the real-time 

operations in ASML’s logistical processes by looking at daily, weekly and monthly snapshots 

of supplier performance. 

 

3.2.4. Summary 

Logistics Management focuses on developing suppliers’ logistics capability in order to secure 

material availability for the upcoming production cycles and forecasts on the long-term, while 

tackling immediate issues regarding material delivery and delivery date changes via a number 

of operational measures. The total scope of Logistics Management is represented in Figure 14. 
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Figure 14: Scope of Logistics Management 

 

3.3.  Stakeholders in Q&L Management 

As mentioned in sections 3.1 and 3.2, there are several stakeholders within Quality and 

Logistics management that all communicate with suppliers. In this section, these stakeholders 

are described regarding their responsibilities within Quality and Logistics management, their 

scope regarding strategical-tactical-operational frames, tasks and activities. The descriptions in 

this section will contribute to answering SQ1 of RQ1: “Who are the involved stakeholders in 

worldwide quality and logistics supplier management and what is the relationship between 

them?”. 

 

3.3.1. Quality Supplier Manager  

Quality Supplier Managers (QSMs) are responsible for the quality aspect of strategic, tactical 

and operational level management. They are the main point of contact within ASML for 

suppliers’ performance regarding product quality. In practice, this means that   the processes 

described in section 3.1.3 - such as DN and MN handling with their corresponding RCA - fall 

under their responsibility. In addition to this, they take part in supplier audits to identify the 

quality gaps in supplier’s performance and collaborate with the supplier on the execution of 

the quality roadmap. They also take part in multi-disciplinary Supplier Account Teams (SATs) 

that manage the suppliers not only from the Quality but also from the overall QLTCS 

perspective. Finally, they are responsible for familiarizing their suppliers to ASML’s tools and 

platforms that are used for any kind of reporting and information exchange. As can be seen, 

QSMs have almost full responsibility and accountability for the quality processes regarding the 

suppliers. However, the main difference between a QSM and a SQE is related to the level of 

product maturity of the materials they are responsible for. When a new product is being 

designed, it has to undergo a detailed New Product Introduction (NPI) process where its design 

is verified and validated which means that the (new) product design is ready for mass 
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production. SQEs are responsible for quality management of all kinds of products until the 

point that their design is verified and validated and the NPI process is finalized. After this point, 

a QSM takes on the quality management for these products that are then ready for regular use 

in ASML’s manufacturing and assembly processes. 

 

3.3.2. Operational Supplier Coordinator and Logistics Supplier Manager  

Both Operational Supplier Coordinators (OSCs) and Logistics Supplier Managers (LSM) are 

responsible for the logistics aspects of strategical, tactical and operational level managements 

and cover most of the processes that are described under logistics management. However, the 

fundamental difference is that each of them is responsible for a different set of suppliers that is 

predetermined based on the suppliers’ capabilities and capacities regarding their production 

and logistics operations. While LSMs are generally responsible for the strategic and some of 

the tactical decisions, they are also responsible for the operational level of their designated 

suppliers. OSCs are responsible for the total management of their suppliers, however, in the 

cases of escalations or continued low performances, the related suppliers’ issues are handed 

over to  LSMs to provide solutions for these issues.  In short: 

 

- LSM: Total responsibility for all its’ suppliers, partial responsibility, and accountability 

for some OSC suppliers. Main task is the development of a supplier on its’ logistical 

capabilities. 

- OSC: Total responsibility for all its’ suppliers, can escalate to LSMs in case a supplier 

has continued performance issues that jeopardize the material availability for ASML’s 

production. Main task is the day-to-day management of the assigned suppliers. 

 

3.3.3. Business Analyst 

Besides these, there are stakeholders that are indirectly involved with Quality and Logistics 

(Q&L) related supplier communications. One such role is Business Analysts (BAs), who are 

responsible for setting up the calculation and documentation for reporting structures that are 

necessary for QSMs’, LSMs’ and OSCs’ tasks. These include setting up the calculation 

methodologies for the KPIs and operational measures, providing ad-hoc analysis on supplier 

specific requests or material specific requests from the OSCs, LSMs and QSMs. An important 

point to note is that, while BAs do not actively take part in the Q&L management, most of the 

Q&L related communications to suppliers are facilitated by them such as finalizing the mailing 

of the reports to suppliers and ensuring timely data availability. 

 

3.3.4. Summary 

Based on these role descriptions of the different stakeholders, it can be concluded that most of 

the Q&L related performance and management falls under the governance of QSMs, LSMs, 

OSCs and BAs. The brief summary of the responsibilities of these roles can be found in Figure 

15. This is logical from an organizational point of view as well, since these roles were 

previously grouped under the department Supplier Network Management (SNM) before being 

absorbed into the current S&SC organization whose scope extends beyond the Q&L 

dimensions. Therefore, the supplier communication activities and external information sharing 
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to suppliers performed by these four stakeholders are included into the scope of this thesis. In 

the following sections, an interview setup is built to identify these activities. 

 
Figure 15: Stakeholders of Q&L Management and Their Responsibilities 

3.4. Interview Setup 

This part of the thesis involves a qualitative study - in the form of a semi-structured interview- 

where interviewees are questioned about suppliers’ everyday communication items related to 

Q&L performance. This interview process is done in order to answer the SQ3 of RQ1: “What 

is the frequency and form of communication with the supplier regarding logistics and quality 

(i.e., operational processes and performance information) within ASML?” A set of questions 

are asked for each communication item in order to have a complete understanding. The 

following topics are addressed: 

- Definition: The actual definition of the item i.e. what does this information item entail? 

- Content: The content of the communication for this item i.e. what is shared with the 

supplier supporting this (performance) item and in what level of detail is it shared? 

- Medium: The way of communication for this item i.e. how is this item communicated? 

- Cadence and Trigger: The regularity of communication for this item and the 

conditions that prompt it i.e. when and why is this item communicated? 

- Stakeholder: The stakeholder that facilitates the communication i.e. who does the 

actual information sharing and who acts on based on the information that is shared? 

- Suppliers: The suppliers that are designated for this communication i.e. which 

suppliers is this information relevant for? 

 

After the interviews, the number of occurrences for these individual communication items are 

counted to decide on the main communication activities of these stakeholders. Any 

communication activity that is stated by more than 75% of the interviewees is designated as a 

main communication activity. The interview questions are in Appendix A. 

 

3.5. Interview Participants 

The current OSC community consists of 60 employees. Out of these, 21 OSCs were 

interviewed based on random selection without taking into account factors such as age, gender 

and nationality. The current QSM community consists of roughly 35 employees excluding 

Team Leads and Managers. Out of these, 10 QSMs were interviewed based on random 

selection without considering factors such as age, gender and nationality. The current LSM 

community consists of roughly 36 employees, excluding Team Leads and Managers.  Out of 
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these, 10 LSMs were interviewed based on random selection without considering factors such 

as age, gender and nationality. As a supporting group for interviews, the BA team is also 

included in the interview rounds to validate and confirm the supplier communication activities 

for other roles (OSC, LSM, QSM) as most of the times they are responsible for the final 

delivery of the information to suppliers. The current BA team consists of 6 BAs, excluding the 

Managers. Out of these, 3 BAs have been consulted before and during the interviews to check 

the activities from OSCs, LSMs and QSMs. 

 

3.6. Interview Results and Identified Communication Activities 

In this section, first the interview results for Quality and Logistics communications are 

discussed separately based on the timing and content of the communications; followed by a 

summary of the main communication activities at the end of the section. The interview results 

will address SQ3 of RQ1, and the summary also will describe the transition from RQ1 to RQ2. 

 

3.6.1. Daily Logistics Communications 

In this sub-section, logistics communication that is done on a daily basis is detailed based on 

what kind of performance information is shared. 

 

3.6.1.1. Vendor Unwanted Reschedule Out (VURO) Hits 

Vendor Unwanted Reschedule Out (VURO) hits are cases where the supplier communicates to 

ASML that for a certain material they are planning to deliver it later than the initially agreed 

delivery date. As this can cause delays on the production and assembly levels, it is an 

operational measure that is being monitored. When ASML communicates back the VURO 

issues to the supplier, they send various types of supporting information such as the 

corresponding purchase order number, purchase order type, material information and plant 

information. These VURO hits that can occur on the purchase order level are then shared with 

suppliers on a daily basis in the form of an Excel sheet. While the BAs facilitate and create this 

information, OSCs and LSMs are the ones that use it on at least daily basis to check with the 

suppliers whether these VUROs are feasible for ASML’s material availability status, and also 

why these VURO hits occur. 

 

3.6.1.2. Past Due (PD) Hits 

Past Due (PD) hits occur when the delivery date of a given material is in the past, meaning that 

the given material should already have been delivered to ASML, but it is not there yet. Again, 

this not only reduces the material availability for production processes but also can cause 

problems regarding delivery processing and inventory management as well, hence it is an 

operational measure that is being monitored. The information that is shared is similar to VURO, 

by a similar medium and with a similar timing. In this case as well, BAs facilitate and create 

this information while OSCs and LSMs are the ones that use it on at least a daily basis to check 

with the suppliers why  these PD hits occurred and how can these be solved as quickly as 

possible. 
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3.6.1.3. Unconfirmed Hits 

Unconfirmed hits occur when the supplier does not confirm the delivery date of the material 

within the allowed time limits based on the material type. As an unconfirmed order with an 

unknown delivery date can cause problems on the warehouse level and on the production level, 

these hits are also measured under operational level logistics management.  The information 

that is shared is similar to VURO, by a similar medium and with a similar timing. In this case 

as well, BAs facilitate and create this information while OSCs and LSMs are the ones that use 

it on at least a daily basis to check with the suppliers why  these Unconfirmed hits occurred 

and prompt the supplier to check on these hits. 

 

3.6.1.4. Future Delivery (FD) Hits 

Future Delivery (FD) hits are the cases where a supplier receives information about a material 

delivery on purchase order level, as an indicator of upcoming deliveries for the supplier for a 

number of predesignated days or weeks. Compared to VURO, PD and Unconfirmed hits which 

refer to performance information with a negative indication, FD hits are informative for the 

supplier so that they can arrange their upcoming deliveries.  The information that is shared is 

similar to VURO, by a similar medium and with a similar timing. In this case as well, BAs 

facilitate and create this information while OSCs and LSMs are the ones that use it on at least 

a daily basis to align with the suppliers whether everything regarding these deliveries is in 

order. It is important to note at this point that VURO, PD, Unconfirmed and FD hits are 

combined and then shared with the suppliers in order to reduce the amount of information 

sharing and align on the daily course of actions. In addition, these measures are communicated 

for both the new purchase orders and the repair purchase orders which have different intrinsic 

parameters and processes regarding how they are handled and managed. The summary of daily 

logistics communication can be found in Figure 16. 

 
Figure 16: Daily Logistics Communication Items 

3.6.2. Weekly Logistics Communications 

In this sub-section, logistics communication that is done on a weekly basis is detailed based on 

what kind of performance information is shared. 

 

3.6.2.1. On Time In Full (OTIF) Hits 

OTIF hits indicate that for a certain purchase order, there is an issue or problem with the on-

time in-full delivery of the product. OTIF hits can occur under a different number of cases 

which are: 



42 

 

- Case 1: Delivery is completed by the supplier on-time, but it is incomplete based on a 

number of reasons such as the incorrect material amount and incorrect delivery 

paperwork. In this case, the order is on-time but not in-full and causes an OTIF hit. 

- Case 2: The delivery content and documentation is in order, but the supplier has 

delivered outside the agreed delivery time window. In this case, the order is in-full but 

not on-time and causes an OTIF hit. 

- Case 3: The delivery content and documentation is incomplete and the supplier has 

delivered outside the agreed delivery time window. In this case, the order is not in-full 

and not on-time and causes an OTIF hit. 

 

As OTIF is the main driving KPI for the logistics management, it is of utmost importance. 

These hits are communicated to supplier on a weekly basis, on the purchase order level and 

type, with the relevant material data on top of it. In addition, the on-time and in-full indications 

are separately shared with the supplier to provide additional data on the OTIF hit. These hits 

are then required with an RCA in order to prevent them happening in the future, and the follow-

up of these fall under OSC and LSM responsibilities. Furthermore, based on the hit 

information, the supplier is provided with a % OTIF score accumulated on a weekly basis.  

Similar with hit information above, OTIF information is provided both for new purchase orders 

and for repair orders. 

 

3.6.2.2. Predictive On Time In Full (POTIF) Hits 

Complimentary to OTIF, suppliers also receive Predictive OTIF (POTIF) on a weekly basis 

with identical content and timing. However, the main purpose of the POTIF hits is that 

suppliers can predictively see the OTIF state and risk of their current and upcoming orders. 

This way OSCs and LSMs can easily take preventive actions by aligning with the supplier, 

meanwhile allowing the supplier to make the necessary adjustments in order to prevent POTIF 

hits from becoming actual OTIF hits. Unlike OTIF, POTIF is not currently aggregated to a 

percentage based on total purchase orders on a monthly basis yet, but the information is only 

shared for individual purchase orders 

 

3.6.2.3. Expediting Information and Prio Re-in List 

Within the weekly process of expediting, short-term delivery date changes and confirmation 

required orders can be communicated to suppliers in two different ways: 

- For suppliers that are onboarded to ASML’s Logistics Portal, this portal is used to 

disseminate this information and align with OSCs. 

- For suppliers that are not onboarded to ASML’s Logistics Portal, the expediting list is 

communicated via an e-mail containing the relevant Excel file. 

Based on this expediting information, one of the responsibilities of the OSC is to align with the 

suppliers on the different hit information such as reschedule-ins where ASML wants the order 

earlier than the agreed date, reschedule-outs where ASML wants the order later than the agreed 

date or order cancellations. While both the portal and the report have more or less established 

structures and contents, the OSCs can adjust the information in order to provide more guidance 

to the supplier. Related to this, a reschedule-in priority list is also communicated to a supplier 

(which is a subset of the logistics portal or expediting report information), which indicates the 
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reschedule-in cases that need to be prioritized for ASML’s operations to prevent potential 

material shortages. The summary of weekly logistics communication can be found in Figure 

17. 

 
Figure 17: Weekly Logistics Communication Items 

 

3.6.3. Monthly Logistics Communications 

In this sub-section, logistics communication that is performed on a monthly basis is detailed 

based on what kind of performance information is shared. 

 

3.6.3.1. OTIF KPI Performance 

Another form of OTIF information is also shared on a monthly basis where suppliers are 

provided with more detailed figures regarding their performance, the desired level or target 

from the supplier, and the progression of OTIF % over a time period. This detail is provided 

separately for on-time deliveries, in-full deliveries, on-time in-full deliveries as well in order 

to monitor their progression over a time period. 

 

3.6.3.2. Supplier Account Team (SAT) Meetings 

LSMs have more structural and tactical level communications with the suppliers besides the 

items above. Two of these are related to the monthly Supplier Account Team (SAT) meetings 

where the stakeholders of the QLTCS aspects discuss the overall performance with the 

management level from supplier. Based on these discussions, LSM and the supplier formulate 

development plans in order to increase the suppliers’ capacity to follow up with the demand 

from ASML. Although there is some structure for these meetings and plans, most of them are 

tailored to the individual way of working of LSMs and suppliers. The summary of monthly 

logistics communication can be found in Figure 18. 

 
Figure 18: Monthly Logistics Communication Items 



44 

 

 

 

 

3.6.4. Ad-hoc Logistics Communications 

In this sub-section, logistics communication that is done on an ad-hoc or case-by-case basis is 

detailed based on what kind of performance information is shared. 

 

3.6.4.1. Emergencies, Escalations and Supply Investigations 

Some of the ad-hoc communication activities within logistics management are cases of 

emergencies, escalations and supply investigations. These cases can occur based on different 

underlying causes such limited stock availability of the material in the local warehouse and 

whether the supplier can provide assistance with this on the short-term, changes or requests 

from ASML’s customers regarding a certain material and basically an assessment of the long-

term material availability in relation with the production forecasts. As the name suggests, these 

items are the ad-hoc items that are executed regularly but not entirely structured within the 

current logistics processes of ASML. Therefore, the content, medium, timing and definition of 

these items are case-dependent and most of the time within the responsibility of an OSC and 

LSM. 

 

3.6.4.2. DHL Tickets 

DHL Tickets are tickets related to the logistics service provider of ASML for the inbound 

logistics. While the cause of the issue can vary, it is basically related to the cases of stagnation 

where a supplier delivered the product to ASML, but it was not been able to be booked. These 

issues arise on a case-by-case basis and OSCs are responsible for communicating and aligning 

with suppliers and DHL to solve these issues. Such stagnation reasons can include order being 

delivered too early, missing documentation and damaged packaging. There is not a single 

format and point of contact for these DHL tickets, as OSCs handle these by themselves on an 

ad-hoc basis. The summary of ad-hoc logistics communication can be found in Figure 19. 

 

 
Figure 19: Ad-hoc Logistics Communication Items 

 

3.6.5. Daily Quality Communications 

In this sub-section, quality communication that is done on a daily basis is detailed based on 

what kind of performance information is shared. 
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3.6.5.1. DOA & CQN Hits 

Dead on Arrival (DOA) and Customer Quality Notification (CQN) are quality hits with 

significant impact on ASML’s own products that have already been delivered to customers, as 

explained in section 3.1.3. Therefore, the supplier is expected to prioritize these occurrences, 

and ensure they are not repeated. In the case of such occurrences, suppliers are communicated 

on a daily basis about the material and purchase order information, together with the requested 

set of actions to prevent and control the DOA and CQN occurrence. This  is known as the 

containment process and the daily DOA and CQN mailing is the trigger for the supplier to start 

the containment process. DOA & CQN mailing is the only quality communication that is 

regularly done on a daily basis. 

 

3.6.5.2. Quality Communication Tool (QCT) 

In order to communicate with suppliers regarding the Material Notifications (MNs) and their 

related Root Cause Analysis (RCA) processes, Quality Supplier Managers (QSM) make use of 

Quality Communication Tool (QCT) on a daily basis. This tool can be accessed by the suppliers 

as well and can be considered as a Quality Portal, similar to Logistics Portal described in 

section 3.6.2.3. With this tool, QSMs can track the status of the RCAs with their corresponding 

MNs while giving feedback and extra information to suppliers. 

 
Figure 20: Daily Quality Communication Items 

 

3.6.6. Weekly Quality Communications 

In this sub-section, quality communication that is done on a weekly basis is detailed based on 

what kind of performance information is shared. 

 

3.6.6.1. Root Cause Analysis (RCA) Hits 

Open RCA hits are cases where the supplier has an awaiting RCA request based on the material 

notification (MN) and material description. This information is conveyed to a supplier so that 

the supplier has an overview of their MNs based on when this quality issue has occurred and 

when ASML expects the results of the RCA from the supplier. It is important to note that while 

this is communicated to the supplier as an indication, it is also performance related information 

as for each request the available number of days for RCA and whether it is overdue or not is 

communicated too. This information is communicated on a weekly basis, so that suppliers’ 

QSMs can align and follow-up on the situation of these RCA requests in order to prevent further 

quality issues from happening and causing problems on production and customer level. 

Similarly, Additional RCA hits are essentially the same as Open RCA hits. The main difference 

between them is that additional RCAs are requested from the supplier by ASML after a regular 

RCA regarding quality issues. Other than this difference, the level of information regarding the 
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content and the medium of communication is essentially the same. However, additional RCAs 

can typically be observed together with the other quality performance related hits such as Open 

Complaints, the cases where the supplier needs to accept the warranty settlement associated 

with the quality issue in their product. Other hits also include Open CQN RCA and Open DOA 

RCA that lead to more serious customer related issues for ASML, hence QSM needs to handle 

these cases in order to ensure the zero-repeat of these quality related hits. All information on 

these hits is shared weekly with suppliers and QSMs simultaneously via the facilitation of the 

BA team that generates the data for these processes. 

 

3.6.6.2. CAS Adherence Performance 

CAS Adherence, as mentioned, is another type of quality management performance 

information that is communicated on a regular basis. For this communication, suppliers are 

presented with the comparison of their orders within the given time period versus the number 

of necessarily CAS uploads they should have done to ASML’s quality portals. As mentioned 

before, these uploads are done to validate and verify that suppliers adhered to the quality 

specifications that ASML has provided for their manufacturing operations. The summary of 

weekly quality communications can be found in Figure 21. 

 
Figure 21: Weekly Quality Communication Items 

 

 

3.6.7. Monthly Quality Communications 

In this sub-section, quality communication that is done on a monthly basis is detailed based on 

what kind of performance information is shared. 

 

3.6.7.1. MQP and RCA Cycle Time Performance 

The main driving KPI for quality management for the suppliers is MQP which is the ratio of 

material notifications that arise from supplier validated quality issues to the overall deliveries 

of the supplier within the given time period. This information is shared together with the OTIF 

% on a monthly report where the current ratio for the supplier is compared to the target ratio 

and its progression is analysed over the course of time. An additional point within this 

information sharing is that since quality issues can lead to significant production delays, the 

monthly breakdown indicates what ASML production process are affected by these quality 

issues on a machine level. In addition to this, within the same report, RCA Cycle Time 

performance is communicated so that the connection between the MN and RCA process is 

related on the strategical level as well. Depending on the situation, QSMs can assess the 

impacts of quality issues on the suppliers’ side to ASML’s manufacturing processes, and work 

towards reducing these issues as fast as possible. 
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3.6.7.2. Supplier Account Team (SAT) Meetings 

Some of the more ad-hoc parts of the quality management communications are related to 

monthly SAT meetings and improvement plans regarding the quality standing of the supplier. 

In most of these cases, QSMs have already developed their own way of working for these 

activities, and they prepare their own reports and formats to share with the supplier. Also, some 

of the processes, like warranty settlement for quality issues are still in a developmental phase, 

hence there are no structural communications for these items in place yet. The summary of 

monthly quality communications can be found in Figure 22. 

 
Figure 22: Monthly Quality Communication Items 
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3.6.8. Summary of the Current Q&L Communications Framework 

In Figure 23, all the communication items for Quality and Logistics explained in section 3.6 

are combined:  

 
Figure 23: Summary of Q&L Communications to Suppliers 

 

The entirety of Chapter 3 explains the current framework of ASML regarding Quality and 

Logistics (Q&L) communication. Figures 13,14,15 and 23 summarize the findings related to 

the current framework by using the information from ASML’s Supplier Handbook and 

interviews conducted with employees that are actively responsible for Q&L management. As 
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it can be seen in Figure 23, in the final level of communications breakdown, there are at least 

19 items that are communicated to suppliers for their Q&L performance. Therefore, the 

findings of this chapter conclude Research Question 1 and Figure 23 gives an overview of the 

findings. In Section 4, based on the findings of Section 2 and Section 3, Research Question 2 

and its sub-questions are discussed. 
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4. Evaluation of the framework 

This section aims to answer RQ2: “How can the current supplier collaboration framework of 

communication on logistics and quality be evaluated?” First, the methodology of data 

collection is described. Following this, analyses and their results are presented for each group. 

Finally, the overall results are discussed, and summarized. 

 

Research Approach 

This part of the thesis presents the results of a quantitative study where participants from the 

OSC, LSM and QSM communities were asked to evaluate the individual Q&L 

Communications items identified in section 3.6.8.  A questionnaire was used that is based on 

the criteria that were derived from the literature research. In addition to this, participants were 

also asked to evaluate the overall excellence of Q&L communications and the human factors 

(namely, trust, transparency, and management attention) of Q&L communications. For this 

evaluation, it was assumed that both overall excellence and human factors were higher order 

constructs that are different than the sum of individual items. For both evaluations, the 

participants were also given the opportunity to provide additional information. Each of the roles 

were provided with Q&L Communications items that are relevant to their job description. The 

aim of this survey was to provide the necessary data to statistically map out the relationship 

between the individual Q&L Communication items, overall Q&L Communications excellence, 

and human factors of Q&L Communications (trust, transparency and management attention). 

This is done in order to identify the role and weight of individual communication items and 

human factors in determining the overall communications excellence assuming that it consists 

of a combination between individual communication items and human factors. 

 

4.1. Participants and Procedure 

Within the department, there are 60 employees who have the role of OSC, 36 employees who 

have the role of LSM and 35 employees who have the role of QSM. Potential participants were 

requested via their company e-mail to participate in filling in the questionnaire, starting from 

the ones that also took part in the interviewing process in Section 3. They were given 1 week 

(or 5 workdays) to fill in the questionnaire, with an extension reminder of another week being 

sent at the end of the given deadline. Participants were ensured that responding to the survey 

was voluntary and completely anonymous, so that business relevance in the answers is 

increased while ensuring the lowest amount of invalid responses and biased entries. In total, 

31 OSC employees filled in their version of the questionnaire which equals to a 52% response 

rate. Two of these entries were removed with a  method to filter out  inconsistent answering 

(which are described in Section 4.4), leaving 29 valid responses (N=29). Twenty-one QSM 

employees filled in their version of the questionnaire which equals to a 60% response rate. 

Three of these entries were again removed with the method to filter out inconsistent answering, 

leaving 18 valid responses (N=18). Twenty-one LSM employees filled in their version of the 

questionnaire which equals to a 58% response rate. Three of these entries were removed with 

the method to filter out inconsistent answering, leaving 18 valid responses (N=18). Detailed 

demographical information regarding these participants is presented in section 4.3.1.  
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4.2. General Questionnaire Setup 

In this section, the different parts of the questionnaire are described regarding their content, 

questions asked and answering scales. 

4.2.1. Part 1: Demographics 

The participants were asked to provide information about their age, gender, level of education, 

experience in their current role and number of suppliers they are responsible for. The answers 

to these questions are used to check for sub-group differences in overall excellence in Q&L 

Communications.  The sample demographics for each of the three groups are presented in Table 

2. While the response rate is between 50% and 60% across the three groups, the samples are 

representative of the three groups in terms of gender, age and education distributions based on 

the observations within the organizations. In terms of experience, it is also accurate that LSMs 

and QSMs have relatively more experience compared to OSCs within the department. 

However, the distribution in the number of suppliers are unevenly distributed as it ranges from 

1 to 20 between the stakeholder groups and therefore the representativeness for the department 

is not clear.
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Table 2: Sample Demographics for OSC, LSM and QSM Questionnaires 

Item Category 
OSC 

Frequency 

OSC 

Percentage 

LSM 

Frequency 

LSM 

Percentage 

QSM 

Frequency 

QSM 

Percentage 

Gender Man 17 59% 12 67% 13 72% 

  Woman 12 41% 6 33% 5 28% 

Age <30 14 49% 2 11% 3 16% 

  31-40 12 41% 10 55% 9 50% 

  41-50 2 7% 3 17% 5 28% 

  51-60 1 3% 3 17% 1 6% 

Education Higher Vocational Education (HBO) 3 10% 1 6% 2 11% 

  Bachelor’s Degree 5 17% 2 11% 2 11% 

  Master’s Degree 21 73% 15 83% 14 78% 

Experience <1 year 6 21% 2 11% 5 28% 

  1-2 years 12 41% 7 38% 3 16% 

  2-3 years 6 21% 3 17% 5 28% 

  3-4 years 2 7% 1 6% 1 6% 

  4-5 years 3 10% 3 17% 1 6% 

  >5 years 0 0% 2 11% 3 16% 

# Suppliers 1 5 18% 4 22% 4 22% 

  2 5 18% 3 17% 4 22% 

  3 6 21% 6 32% 5 28% 

  4 4 14% 1 6% 2 11% 

  5 3 10% 3 17% 2 11% 

  6 3 10% 1 6% 1 6% 

  8 1 3% 0 0% 0 0% 

  13 1 3% 0 0% 0 0% 

  20 1 3% 0 0% 0 0% 
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4.2.2. Part 2: Assessment of Individual Q&L Communications Items 

Individual Q&L Communication Items were each assessed on a 5-point Likert scale from 

Strongly Disagree (= 1) to Strongly Agree (=5). An additional category N/A is introduced for 

the case that none of the suppliers of the respondent are making use of that individual Q&L 

Communication Item. These cases are treated as missing entries within the survey data and are 

replaced with the mean (average) values of their measurement (survey) item in order to 

preserve the data integrity. In between the individual communication items, an arbitrary 

statement that asks a participant to choose a certain answer was introduced in order to filter out 

invalid entries. Each communication item was assessed on six levels based on the modified 

definitions from Chen et al. (2009): 

- Accuracy: The closeness of (or difference between) the communicated item and what 

the supplier exactly wants for the supplier to know. For instance, if the individual 

communications item is related to VURO Hits and fits to the calculation method of 

VURO Hits, then this indicated a high accuracy for that item. This criterion was 

assessed with the following statement: “We share accurate information with our 

suppliers”. 

- Timeliness: The extent to which the period/frequency of the communication is on the 

desired/required level per agreement and requirement from the supplier. For instance, 

if the individual communications item needs to be shared every workday before 10AM 

and is constantly having delays, then this would lead to a low timeliness. This criterion 

was assessed with the following statement: “The timing of this information is suitable 

for ASML's operational processes”.  

- Adequacy: The extent of relevance of the shared/communicated data to actual 

operational and business processes of ASML. For instance, when sharing VURO hits 

with the suppliers: if only the number of hits is shared and the relevant purchase order 

information for these hits is not shared, this will indicate a low adequacy for that item. 

This criterion was assessed with the following statement: “The content addresses 

ASML's operational requirements from its suppliers”.  

- Reliability: The extent of coherence (or difference) in the data integrity that is shared 

over time. In other words, this item measures the degree of (mis)match between the 

communication that has been done and the actual situation. For instance, when sharing 

VURO hits with the supplier: if there is communication that is correct by the underlying 

calculation logic but in practice not an actual VURO hit due to factors such as different 

purchase order type, this will indicate a low reliability. This criterion was assessed with 

the following statement: “We provide reliable data to our suppliers”.  

- Understandability: The extent to which the supplier can understand the provided data 

with the least amount of follow-up or questions to the ASML employee. For instance, 

if a VURO hit is shared with the supplier and - by only looking at the given data - the 

reason why this VURO hit occurred or was communicated can be understood, this 

would indicate a high understandability. This criterion was assessed with the following 

statement: “The suppliers can understand this information without any follow-up 

questions”. 

- Ease of Use: The extent to which the supplier can receive the provided data and use it 

as actionable information with the least amount of pre-processing within their own 
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systems or processes. For instance:  if the VURO hits are communicated to the 

supplier in a format which they can put in their systems and work seamlessly with, 

this would indicate a high ease of use. This criterion is assessed with the following 

statement: “The suppliers can easily make use of the provided information without 

any additional data”. While these criteria are separately assessed for each of the 

individual communication items, based on the various definitions it can be concluded 

that there are conceptual overlaps between them. Therefore, the overall assessment of 

each individual communication item is calculated as the average score for the six 

levels of assessment. 

 

4.2.3. Part 3: Assessment of Quality and Human Factors of Overall Q&L 

Communications  

Quality of Overall Q&L Communications was assessed on a 5-point Likert scale from Strongly 

Disagree (= 1) to Strongly Agree (=5). For Q&L Communication Excellence, the assessment 

was done on 6 levels based on the literature that is discussed in section 2.3: 

- Overall Quality: As the name suggests, this indicates the overall quality of Q&L 

Communications. This criterion was assessed with the following statement: “Overall, 

the quality of our communications with suppliers is good”.  

- Content: As also used in Section 3.4, this refers to the excellence of the content of all 

Q&L Communications. This criterion was assessed with the following statement: “We 

share enough information with our suppliers for Logistics/Quality”.  

- Medium: As also used in Section 3.4, this refers to the excellence of the media of all 

Q&L Communications. This criterion was assessed with the following statement: “We 

share Logistics/Quality information in proper and usable formats”.  

- Timing: As also used in Section 3.4, this refers to the excellence in the timing of all 

Q&L Communications. This criterion was assessedwith the following statement: “The 

timing of our Logistics/Quality information enables supplier to take necessary 

actions”.  

- Gaps: This refers to the extent to which there are process gaps in the current Q&L 

communications. This criterion was assessed with the following statement: “There are 

many gaps in our Logistics/Quality performance communication to suppliers”.  

- Improvements: This refers to the extent to which there are possible improvements for 

current Q&L communications. This criterion was assessed with the following 

statement: “There are many possible improvements and changes for Logistics/Quality 

communication to our suppliers”. 

 

Additionally, human factors of Q&L communications were also assessed on a 5-point Likert 

scale from Strongly Disagree (= 1) to Strongly Agree (=5). Between the assessment criteria, an 

arbitrary statement that indicates participant to choose a certain answer was introduced in order 

to filter out invalid entries. For human factors of Q&L communications, the assessment was 

done on 3 levels based on the literature that is discussed in section 2.2: 

 

- Transparency: This refers to the extent of ASML’s transparency towards its suppliers 

over the course of all Q&L Communication activities. This criterion was assessed with 
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the following statement: “We are transparent in Logistics/Quality related 

communications to our suppliers”. 

- Trust: This refers to the extent of trust between ASML and its suppliers over the course 

of all Q&L Communication activities. This criterion was assessed with the following 

statement: “There is trust between us and our suppliers regarding Logistics/Quality 

related communications”.  

- Management attention: This refers to the amount of management attention that is 

being put to overall excellence in Q&L Communications. This criterion was assessed 

with the following statement: “The management puts attention to excellence in our 

Logistics/Quality related communications to suppliers”. 

 

4.3. OSC Questionnaire Hypotheses, Variables, Analysis and Results 

4.3.1. Hypotheses 

Prahinski and Fan (2007) explored the relationship of the content and frequency of 

communication activities with the assessment of communication quality from the suppliers’ 

perspective by hypothesizing a positive relationship between them. Their results strongly 

support the hypothesized relationship between the content of communication activities and 

communication quality, elaborating that “As a result of distortion, vague standards and 

increased complexity (of communication content), the communication quality will be 

negatively affected.” (Prahinski and Fan, 2007) However, the hypothesized relationship 

between the frequency of communication activities and communication quality from the 

suppliers’ perspective was only partially supported and therefore inconclusive. Whereas 

frequent communication of operational criteria such as quality and delivery were positively 

related to communication quality, frequent communication of strategic and economic criteria 

was unrelated to communication quality. 

 

Essentially, Prahinski and Fan (2007) built on the non-directional hypotheses from Mohr and 

Sohi (1995). Their study investigated the relationship between norms of information sharing 

(expectation of information sharing), communications flows (frequency, directionality, 

formality) and summary assessments of quality of communications and satisfaction with 

communications. They hypothesize that frequency, directionality, and formality are associated 

with the summary assessments of quality of communications. Their results, however, only 

confirm their hypothesis that communications frequency is positively associated with overall 

communications quality while the other two relationships are not supported (Mohr and Sohi, 

1995).  Based on these results and combining it with the communication aspects from literature 

in Section 2.3, the following hypothesis is formulated for the current study: 

 

Hypothesis 1: There is a positive relationship between the quality of each of the individual 

logistics communication activities (i.e. VURO Hits, PD Hits etc. from Figure 23) and the 

general perception of quality of communications by the related ASML stakeholder (in this case, 

OSC). 

 

The theoretical background from Nyaga, Whipple and Lynch (2009) that is described in 

Section 2.2, hypothesized a positive relationship between information sharing, trust and 
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commitment. As mentioned before, their results confirmed that information sharing has a 

positive impact on both trust and commitment. Based on the results of this research, an adapted 

version of their hypothesis which focuses on individual information sharing activities is 

formulated for the current study: 

 

Hypothesis 2: There is a positive relationship between the quality of each of the individual 

logistics communication activities (i.e. VURO Hits, PD Hits etc. from Figure 23) and the 

human factors of communication (trust, transparency and management attention) from an OSC 

point of view. 

 

In Section 2, it was found out that the relationship between information sharing and trust was 

indeed two-sided based on the literature review. Based on this finding, and building up on the 

previous hypotheses, the following hypothesis is formulated in two parts for the current study: 

 

Hypothesis 3a: There is a positive relationship between the human factors of communication 

(trust, transparency, and management attention) from an OSC point of view and the general 

perception of quality of communications by the related ASML stakeholder (in this case, OSC). 

 

Hypothesis 3b: The human factors of communication (trust, transparency, and management 

attention) from an OSC point of view explain for additional variance in the general perception 

of quality of communications by the related ASML stakeholder (in this case, OSC) that is not 

accounted for by the combination of quality of individual communication items. 

 

These hypotheses are slightly adjusted for the LSM and QSM Questionnaires in the following 

sections. 

 

4.3.2. Variables 

Part 2 and Part 3 of the OSC Questionnaire can be found  in Appendix B. Based on these 

questions, the following communication item variables and communication excellence 

variables were constructed by taking Cronbach Alpha of 0.70 as a cut-off point to ensure the 

reliability of the variables. In addition, skewness and kurtosis values were used in order to 

check for the normality of the variables. These variables were derived from the literature, i.e, 

earlier studies. Table 3 gives an overview of the variables, the underlying survey items and the 

theoretical background used for the combination of items into variables. 

 

Descriptive statistics for the variables from Table 3 can be found in Table 4. There are several 

insights that the descriptive statistics for the OSC Questionnaire provides. For most of the 

variables (except MOTIF_OSC), the skewness values were  within the range of ±1.96 or ±2 

while the kurtosis values are within the range of ±1.96 or ±7 which suggests that these variables 

were normally distributed based on the given intervals from the literature with a sample size of 

N<50 (West et al. 1995; Kim, 2013). Moreover, Cronbach’s Alpha values for these variables 

were all above the cut-off point of 0.70 from the literature, ensuring the reliability of these 

variables. The only variable with an alpha value below the cut-off point was GP_OSC with a 

value of 0.68, which however is less than 5% off the cut-off value of 0.70. Therefore, this 
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variable was still considered reliable for the current study. Bivariate correlations are discussed   

in the next section in order to provide the first insights regarding the OSC hypotheses. 

 
Table 3: Variable description and corresponding items from OSC Questionnaire 

Variable 

Name 
Description Survey Items (Theoretical) Background 

VURO_OSC VURO Hits for All POs 6.1 - 7.6 

ASML Supplier Handbook (2021) 

Cao and Zhang (2010) 

Chen et al. (2011) 

Fynes, Voss and Burca (2005)  

PD_OSC 
Past Due Hits for All 

POs 
8.1 - 9.6 

UNC_OSC 
Unconfirmed Hits for 

All POs 
10.1 - 11.6 

FD_OSC 
Future Delivery Hits for 

All POs 
12.1 - 13.6 

WOTIF_OSC 
Weekly OTIF Hits and 

Percentage 
14.1 - 14.6 

WPOTIF_OSC Weekly POTIF Hits 15.1 - 15.6 

MOTIF_OSC 
Monthly OTIF 

Performance 
16.1 - 16.6 

EXPED_OSC 
Expediting Information 

from Portal and Report 
17.1 - 18.6 

PREIN_OSC 
Prio Re-in List 

Information 
19.1 - 19.6 

DHL_OSC 
DHL Ticket 

Information 
20.1 - 20.6 

EE_OSC 
Emergency & 

Escalation Information 
21.1 - 21.6 

SI_OSC Supply Investigation(s) 22.1 - 22.6 

GP_OSC 

General Perception of 

Supplier 

Communication 

23.1 - 23.6 

Akkermans, Bogerd, van Doremalen 

(2004) 

Fawcett, Magnan and McCarter (2008) 

Min et al. (2005) 

Sheu, Yen and Chae (2006) 
HFC_OSC 

Human Factors of 

Communication 

23.7 – 23.10 

 (excl. 23.9) 
VURO_OSC: Quality of VURO Communications for OSC 

PD_OSC: Quality of PD Communications for OSC 

UNC_OSC: Quality of Unconfirmed Communications for OSC 

FD_OSC: Quality of FD Communications for OSC 

WOTIF_OSC: Quality of Weekly OTIF Communications for OSC 

WPOTIF_OSC: Quality of Weekly POTIF Communications for OSC 

MOTIF_OSC: Quality of Monthly OTIF Communications for OSC 

EXPED_OSC: Quality of Expediting Communications for OSC 

PREIN_OSC: Quality of Prio-Rein Communications for OSC 

DHL_OSC: Quality of DHL Ticket Communications for OSC 

EE_OSC: Quality of Emergencies and Escalations Communications for OSC 

SI_OSC: Quality of Supply Investigation Communications for OSC 

GP_OSC: General Perception of Quality of Communications for OSC 

HFC_OSC: Human Factors of Communications for OSC 
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Table 4: Descriptive statistics for OSC variables 

Variables Mean 
Std. 

Deviation 
Skewness Kurtosis 

Cronbach's 

Alpha 

VURO_OSC 3.37 0.64 -0.06 -0.19 0.89 

PD_OSC 3.40 0.73 -0.82 1.94 0.92 

UNC_OSC 3.48 0.58 0.36 -0.45 0.84 

FD_OSC 3.45 0.50 0.34 -0.50 0.84 

WOTIF_OSC 3.67 0.58 0.66 0.41 0.80 

WPOTIF_OSC 3.49 0.47 0.24 -0.12 0.73 

MOTIF_OSC 3.38 0.56 0.70 2.48 0.82 

EXPED_OSC 3.45 0.32 0.01 -1.14 0.77 

PREIN_OSC 3.65 0.40 -0.59 -0.03 0.73 

DHL_OSC 3.11 0.59 0.02 1.30 0.85 

EE_OSC 3.64 0.47 -0.51 -0.38 0.70 

SI_OSC 3.33 0.38 0.45 -0.64 0.73 

GP_OSC 3.10 0.48 0.07 -0,38 0.68 

HFC_OSC 3.55 0.71 -0.11 -0.31 0.72 

VURO_OSC: Quality of VURO Communications for OSC 

PD_OSC: Quality of PD Communications for OSC 

UNC_OSC: Quality of Unconfirmed Communications for OSC 

FD_OSC: Quality of FD Communications for OSC 

WOTIF_OSC: Quality of Weekly OTIF Communications for OSC 

WPOTIF_OSC: Quality of Weekly POTIF Communications for OSC 

MOTIF_OSC: Quality of Monthly OTIF Communications for OSC 

EXPED_OSC: Quality of Expediting Communications for OSC 

PREIN_OSC: Quality of Prio-Rein Communications for OSC 

DHL_OSC: Quality of DHL Ticket Communications for OSC 

EE_OSC: Quality of Emergencies and Escalations Communications for OSC 

SI_OSC: Quality of Supply Investigation Communications for OSC 

GP_OSC: General Perception of Quality of Communications for OSC 

HFC_OSC: Human Factors of Communications for OSC 

 

4.3.3. Bivariate Pearson Correlations 

The bivariate correlations for OSC variables can be found in Table 5. Hypothesis 1 was 

supported for only four individual communication item variables (VURO_OSC, PD_OSC, 

UNC_OSC and MOTIF_OSC) that were indeed significantly positively related with the 

general perception of quality of communications (GP_OSC). For the rest of the individual 

communication variables, there is no support for Hypothesis 1 and therefore it is only partly 

supported. For Hypothesis 2, there is no support from the bivariate correlations as none of the 

individual communications variables were significantly related with the human factors of 

communication variable (HFC_OSC). As there is no support for Hypothesis 2, this suggests 

that there is no indirect relationship that is mediated by human factors of communication 

between the quality of individual communication items and general perception of quality. 

Therefore, this mediation does not need to be analyzed. For Hypothesis 3a, there is support 

from the bivariate correlations as the human factors of communication variable (HFC_OSC) 

was significantly positively correlated with the general perception of quality of 

communications variable (GP_OSC). 
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Table 5: Bivariate Pearson correlations for OSC variables 

Variables GP_OSC HFC_OSC 

VURO_OSC 0.57** 0.08 

PD_OSC 0.42* 0.00 

UNC_OSC 0.45* -0.07 

FD_OSC 0.28 -0.15 

WOTIF_OSC 0.12 0.12 

WPOTIF_OSC -0.02 -0.10 

MOTIF_OSC 0.37* -0.09 

EXPED_OSC 0.18 0.11 

PREIN_OSC 0.03 0.13 

DHL_OSC -0.09 -0.05 

EE_OSC 0.24 0.16 

SI_OSC 0.10 -0.08 

GP_OSC 1.00 0.47** 

HFC_OSC 0.47** 1.00 

* Significant p < 0.05 (2-tailed), ** Significant p < 0.01 (2-tailed) 
VURO_OSC: Quality of VURO Communications for OSC 

PD_OSC: Quality of PD Communications for OSC 

UNC_OSC: Quality of Unconfirmed Communications for OSC 

FD_OSC: Quality of FD Communications for OSC 

WOTIF_OSC: Quality of Weekly OTIF Communications for OSC 

WPOTIF_OSC: Quality of Weekly POTIF Communications for OSC 

MOTIF_OSC: Quality of Monthly OTIF Communications for OSC 

EXPED_OSC: Quality of Expediting Communications for OSC 

PREIN_OSC: Quality of Prio-Rein Communications for OSC 

DHL_OSC: Quality of DHL Ticket Communications for OSC 

EE_OSC: Quality of Emergencies and Escalations Communications for OSC 

SI_OSC: Quality of Supply Investigation Communications for OSC 

GP_OSC: General Perception of Quality of Communications for OSC 

HFC_OSC: Human Factors of Communications for OSC 

 

Based on these correlations, multiple hierarchical regression analyses were conducted by 

taking the significantly correlated variables as the base model and including additional 

variables step-by-step. This was done in order to reach more conclusive results for the 

hypotheses of this section.  

 

4.3.4. Multiple Hierarchical Regression for OSC Questionnaire 

In this section, the results of multiple hierarchical regression analyses are described that were 

conducted for the OSC Questionnaire. The following sub-sections focus on building a model 

step-by-step in order to investigate Hypothesis 1, Hypothesis 2 and Hypothesis 3b respectively. 

 

4.3.4.1. Analysis Method and Results for Hypothesis 1 

In this part, an initial regression model was built based on the bivariate correlations from 4.3.3. 

The dependent variable was the general perception of communications (GP_OSC) while the 

initial independent variables were VURO_OSC, PD_OSC, UNC_OSC and MOTIF_OSC 

which were all significantly correlated with GP_OSC. After these variables that are already 

correlated, the other individual communication item variables such as FD_OSC, WOTIF_OSC 

and so on were added one by one while checking the model and the change in significance at 

each step. This was done so that the definitive results for Hypothesis 1 could be derived by 
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testing it for each of the variables by their step-by-step addition to the model. This regression 

process, its results and finalized model(s) is presented in this section, while the discussion and 

interpretation are done at the end of Section 4.3. Therefore, the model iterations for Hypothesis 

1 with the corresponding statistics can be found in Tables 6, 7 and 8: 

 
Table 6: Independent variables of the model(s) for Hypothesis 1 

Model 
Variables Entered to 

Previous Model 

1 

MOTIF_OSC, 

PD_OSC, 

VURO_OSC, 

UNC_OSC 

2 FD_OSC 

3 WOTIF_OSC 

4 WPOTIF_OSC 

5 EXPED_OSC 

6 PREIN_OSC 

7 DHL_OSC 

8 EE_OSC 

9 SI_OSC 

VURO_OSC: Quality of VURO Communications for OSC 

PD_OSC: Quality of PD Communications for OSC 

UNC_OSC: Quality of Unconfirmed Communications for OSC 

FD_OSC: Quality of FD Communications for OSC 

WOTIF_OSC: Quality of Weekly OTIF Communications for OSC 

WPOTIF_OSC: Quality of Weekly POTIF Communications for OSC 

MOTIF_OSC: Quality of Monthly OTIF Communications for OSC 

EXPED_OSC: Quality of Expediting Communications for OSC 

PREIN_OSC: Quality of Prio-Rein Communications for OSC 

DHL_OSC: Quality of DHL Ticket Communications for OSC 

EE_OSC: Quality of Emergencies and Escalations Communications for OSC 

SI_OSC: Quality of Supply Investigation Communications for OSC 

GP_OSC: General Perception of Quality of Communications for OSC 

HFC_OSC: Human Factors of Communications for OSC 

 

After running these model iterations, the results indicated that a significant model (p<0.05) was 

found in step 1 with the set of variables coming from Section 4.3.3 (F(4,24) = 3.20, p = 0.03). 

This model had an R2 value of 0.35 which indicated that the variables in this model account 

for 35% of variance in the scores of the general perception of communications.  However, as 

can be seen for the later steps in the model, the F change values were all above the threshold 

(p<0.05) which suggests that the further additions of variables on top of Model 1 were all non-

significant.  Therefore, Model 1 was used for discussion of Hypothesis 1. The resulting 

coefficients for the regression model can be found in Table 8. Notice that as VIF values for the 

variables are below the threshold value of 10, there is no indication of collinearity between the 

variables included in the model. However, it is worthwhile to note that as only the model 

significance is taken into consideration for testing the hypothesis, when the internal 

significances of variables within the model is checked, VURO_OSC becomes the only 

significantly related variable and predictor for overall quality of communications. 
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Table 7: Model summary statistics of the model(s) for Hypothesis 1 

Model R 
R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

1 0.59 0.35 0.24 0.42 0.35 3.20 4.00 24.00 0.03 

2 0.61 0.37 0.23 0.42 0.02 0.82 1.00 23.00 0.37 

3 0.62 0.38 0.22 0.43 0.01 0.49 1.00 22.00 0.49 

4 0.68 0.47 0.29 0.41 0.08 3.25 1.00 21.00 0.09 

5 0.72 0.52 0.32 0.40 0.05 2.10 1.00 20.00 0.16 

6 0.72 0.52 0.30 0.40 0.01 0.24 1.00 19.00 0.63 

7 0.72 0.52 0.26 0.42 0.00 0.01 1.00 18.00 0.93 

8 0.75 0.56 0.27 0.41 0.04 1.38 1.00 17.00 0.26 

9 0.75 0.56 0.23 0.42 0.00 0.02 1.00 16.00 0.88 

Table 8: Regression statistics of Model 1 for Hypothesis 1 

Model 1 

Variables 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

(Constant) 1.48 0.54   2.73 0.01     

VURO_OSC 0.46 0.22 0.61 2.11 0.05 0.32 3.09 

PD_OSC -0.15 0.23 -0.23 -0.67 0.51 0.23 4.44 

UNC_OSC 0.19 0.27 0.23 0.72 0.48 0.26 3.82 

MOTIF_OSC -0.03 0.19 -0.03 -0.13 0.90 0.52 1.91 

VURO_OSC: Quality of VURO Communications for OSC 

PD_OSC: Quality of PD Communications for OSC 

UNC_OSC: Quality of Unconfirmed Communications for OSC 

FD_OSC: Quality of FD Communications for OSC 

WOTIF_OSC: Quality of Weekly OTIF Communications for OSC 

WPOTIF_OSC: Quality of Weekly POTIF Communications for OSC 

MOTIF_OSC: Quality of Monthly OTIF Communications for OSC 

EXPED_OSC: Quality of Expediting Communications for OSC 

PREIN_OSC: Quality of Prio-Rein Communications for OSC 

DHL_OSC: Quality of DHL Ticket Communications for OSC 

EE_OSC: Quality of Emergencies and Escalations Communications for OSC 

SI_OSC: Quality of Supply Investigation Communications for OSC 

GP_OSC: General Perception of Quality of Communications for OSC 

HFC_OSC: Human Factors of Communications for OSC 

 

4.3.4.2. Analysis Method and Results for Hypothesis 2 

In this part, an initial regression model was built based on the bivariate correlations from 4.3.3. 

However, since none of the individual communication variables was significantly correlated 

with the human factors of communication variable (HFC_OSC), they were added one by one 

until the best and still significant model was reached. This was done so that the definitive results 

for Hypothesis 2 could be derived.  This regression process, its results and finalized model(s) 

are discussed in this section, while the discussion and interpretation are done at the end of 

Section 4.3. The model iterations for Hypothesis 2 with corresponding statistics can be found 

in Tables 9 and 10. 
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Table 9: Independent variables of the model(s) for Hypothesis 2 

Model 
Variables Entered to 

Previous Model 

1 VURO_OSC 

2 PD_OSC 

3 UNC_OSC 

4 FD_OSC 

5 WOTIF_OSC 

6 WPOTIF_OSC 

7 MOTIF_OSC 

8 EXPED_OSC 

9 PREIN_OSC 

10 DHL_OSC 

11 EE_OSC 

12 SI_OSC 

VURO_OSC: Quality of VURO Communications for OSC 

PD_OSC: Quality of PD Communications for OSC 

UNC_OSC: Quality of Unconfirmed Communications for OSC 

FD_OSC: Quality of FD Communications for OSC 

WOTIF_OSC: Quality of Weekly OTIF Communications for OSC 

WPOTIF_OSC: Quality of Weekly POTIF Communications for OSC 

MOTIF_OSC: Quality of Monthly OTIF Communications for OSC 

EXPED_OSC: Quality of Expediting Communications for OSC 

PREIN_OSC: Quality of Prio-Rein Communications for OSC 

DHL_OSC: Quality of DHL Ticket Communications for OSC 

EE_OSC: Quality of Emergencies and Escalations Communications for OSC 

SI_OSC: Quality of Supply Investigation Communications for OSC 

GP_OSC: General Perception of Quality of Communications for OSC 

HFC_OSC: Human Factors of Communications for OSC 

 
Table 10: Model summary statistics of the model(s) for Hypothesis 2 

Model R 
R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

1 0.08 0.01 -0.03 0.72 0.01 0.16 1.00 27.00 0.69 

2 0.12 0.01 -0.06 0.73 0.01 0.23 1.00 26.00 0.64 

3 0.19 0.04 -0.08 0.74 0.02 0.57 1.00 25.00 0.46 

4 0.25 0.06 -0.10 0.74 0.02 0.63 1.00 24.00 0.43 

5 0.37 0.14 -0.05 0.73 0.08 2.01 1.00 23.00 0.17 

6 0.40 0.16 -0.07 0.73 0.02 0.65 1.00 22.00 0.43 

7 0.45 0.20 -0.06 0.73 0.04 1.12 1.00 21.00 0.30 

8 0.55 0.30 0.02 0.70 0.09 2.65 1.00 20.00 0.12 

9 0.58 0.34 0.03 0.70 0.04 1.19 1.00 19.00 0.29 

10 0.60 0.35 0.00 0.71 0.02 0.44 1.00 18.00 0.51 

11 0.60 0.36 -0.05 0.73 0.01 0.20 1.00 17.00 0.66 

12 0.61 0.38 -0.09 0.74 0.01 0.37 1.00 16.00 0.55 
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After running these model iterations, the results indicated that no significant model (p<0.05) 

was reached as with the stepwise addition of new variables. This is in line with the bivariate 

correlations. Therefore, the results show no significant model can be produced to support 

Hypothesis 2. 

 

4.3.4.3. Analysis Method and Results for Hypothesis 3b 

After the model for Hypothesis 1 was finalized, the human factors of communication variable 

HFC_OSC was also added as an independent variable and the model and change in significance 

was again checked in order to determine the results for Hypothesis 3b. Based on Model 1 from 

Section 4.3.4.1, the human factors of communication variable (HFC_OSC) was added to 

develop the model for the testing of Hypothesis 3b. The results can be found in Tables 11, 12 

and 13: 

 
Table 11: Independent variables of the model(s) for Hypothesis 3b 

Model 
Variables Entered to 

Previous Model 

1 

MOTIF_OSC, 

PD_OSC, 

VURO_OSC, 

UNC_OSC 

1a HFC_OSC 

VURO_OSC: Quality of VURO Communications for OSC 

PD_OSC: Quality of PD Communications for OSC 

UNC_OSC: Quality of Unconfirmed Communications for OSC 

FD_OSC: Quality of FD Communications for OSC 

WOTIF_OSC: Quality of Weekly OTIF Communications for OSC 

WPOTIF_OSC: Quality of Weekly POTIF Communications for OSC 

MOTIF_OSC: Quality of Monthly OTIF Communications for OSC 

EXPED_OSC: Quality of Expediting Communications for OSC 

PREIN_OSC: Quality of Prio-Rein Communications for OSC 

DHL_OSC: Quality of DHL Ticket Communications for OSC 

EE_OSC: Quality of Emergencies and Escalations Communications for OSC 

SI_OSC: Quality of Supply Investigation Communications for OSC 

GP_OSC: General Perception of Quality of Communications for OSC 

HFC_OSC: Human Factors of Communications for OSC 

 
Table 12: Model summary statistics of the model(s) for Hypothesis 3b 

Model R 
R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

1 0.59 0.35 0.24 0.42 0.35 3.20 4.00 24.00 0.03 

1a 0.74 0.55 0.46 0.36 0.21 10.58 1.00 23.00 0.00 

 

The results indicated that a significant model (p<0.05) is found in step 1a with the HFC_OSC 

being added to the set of variables (F(5,23) = 10.58, p = 0.00). This model had an R2 value of 

0.55 which indicate that the variables in this model accounted for 55% of variance in the scores 

of the general perception of communications. Therefore, Model 1a is used for discussion of 
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Hypothesis 3b. The resulting coefficients for the regression model can be found in Table 13. 

Notice that as VIF values for the variables were below the threshold value of 10, there was no 

indication of collinearity between the variables included in the model. However, it is 

worthwhile to note that as only the model significance is taken into consideration for testing 

the hypothesis, when the internal significances of variables within the model is checked,  only 

the HFC_OSC variable is a significant predictor. 

 
Table 13: Regression statistics of Model 1a for Hypothesis 3b 

Model 1a 

Variables 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

(Constant) 0.25 0.59   0.42 0.68     

VURO_OSC 0.35 0.19 0.47 1.87 0.07 0.31 3.19 

PD_OSC -0.14 0.19 -0.22 -0,75 0.46 0.23 4.44 

UNC_OSC 0.26 0.23 0.31 1.13 0.27 0.26 3.85 

MOTIF_OSC 0.04 0.17 0.05 0.24 0.82 0.52 1.94 

HFC_OSC 0.32 0.10 0.47 3.25 0.00 0.95 1.05 

VURO_OSC: Quality of VURO Communications for OSC 

PD_OSC: Quality of PD Communications for OSC 

UNC_OSC: Quality of Unconfirmed Communications for OSC 

FD_OSC: Quality of FD Communications for OSC 

WOTIF_OSC: Quality of Weekly OTIF Communications for OSC 

WPOTIF_OSC: Quality of Weekly POTIF Communications for OSC 

MOTIF_OSC: Quality of Monthly OTIF Communications for OSC 

EXPED_OSC: Quality of Expediting Communications for OSC 

PREIN_OSC: Quality of Prio-Rein Communications for OSC 

DHL_OSC: Quality of DHL Ticket Communications for OSC 

EE_OSC: Quality of Emergencies and Escalations Communications for OSC 

SI_OSC: Quality of Supply Investigation Communications for OSC 

GP_OSC: General Perception of Quality of Communications for OSC 

HFC_OSC: Human Factors of Communications for OSC

 

4.3.5. Discussion of the Results and Hypotheses 

In section 4.3, three hypotheses were tested with multiple hierarchical regression analyses in 

order to find an answer for the SQ6: “What are the evaluation steps and results for the current 

framework?” 

 

As a result of the analysis, Hypothesis 1 was partially supported. This means that, for some of 

the individual logistics communication activities, a positive relationship with the general 

perception of quality of communications from an OSC perspective was found. These activities 

are VURO Hits Communication, Past Due Hits Communication, Unconfirmed Hits 

Communications and Monthly OTIF Communications. However, even with these variables 

and a significant model, only 35% of the variance in the general perception of quality of 

communications was explained, which is relatively low.  

 

Hypothesis 2 was not supported as none of the individual logistics communication activities 

correlated significantly with the human factors (trust, transparency, and management attention) 

of communications and consequently no significant regression model was found.  
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Hypothesis 3a was supported as human factors of communications turned out to be 

significantly related to general perception of quality of communications within the bivariate 

correlations. In addition to this, as seen from Section 4.3.4.1, the human factors of 

communication explained additional variance on top of the significant model that consisted of 

the individual communication items. Therefore, this means that Hypothesis 3b was also 

supported for this stakeholder group. 

 

It is important to note that with the models that were built in this section, a maximum of 55% 

of variance was explained. This means that while the factors and activities identified in this 

study are significant predictors, there are still other unidentified factors and activities which 

might account for the general perception of quality of communications and human factors of 

communications from OSC perspective. Based on the outcome of the above analyses, the 

communication framework for OSCs can be evaluated in the form of the following equation 

that can be derived from the constant and beta values from Table 10. It is important to note that 

while building the equation form, the model significance is taken as the main criterion instead 

of individual significances of variables within the model. 

𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑜𝑓 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝑂𝑆𝐶

= 𝛽1 × 𝑉𝑈𝑅𝑂 𝐻𝑖𝑡 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝑂𝑆𝐶

+ 𝛽2 × 𝑃𝑎𝑠𝑡 𝐷𝑢𝑒 𝐻𝑖𝑡 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝑂𝑆𝐶

+ 𝛽3 × 𝑈𝑛𝑐𝑜𝑛𝑓𝑖𝑟𝑚𝑒𝑑 𝐻𝑖𝑡 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝑂𝑆𝐶

+ 𝛽4 × 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑂𝑇𝐼𝐹 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝑂𝑆𝐶

+ 𝛽4 × 𝐻𝑢𝑚𝑎𝑛 𝐹𝑎𝑐𝑡𝑜𝑟𝑠 𝑜𝑓 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑂𝑆𝐶 + 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑌 

 

In the next section, a similar set of analyses and discussions are done for the LSM 

Questionnaire. 

 

4.4. LSM Questionnaire Hypotheses, Variables, Analysis and Results 

4.4.1. Hypotheses 

For the LSM questionnaire, the following hypotheses were formulated: 

 

Hypothesis 4: There is a positive relationship between the quality of each of the individual 

logistics communication activities (i.e. VURO Hits, PD Hits etc. from Figure 23) and the 

general perception of quality of communications by the related ASML stakeholder (in this case, 

LSM). 

 

Hypothesis 5: There is a positive relationship between the quality of each of the individual 

logistics communication activities (i.e. VURO Hits, PD Hits etc. from Figure 23) and the 

human factors of communication (trust, transparency, and management attention) from a LSM 

point of view. 

 

Hypothesis 6a: There is a positive relationship between the human factors of communication 

(trust, transparency, and management attention) from an LSM point of view and the general 

perception of quality of communications by the related ASML stakeholder (in this case, LSM). 
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Hypothesis 6b: The human factors of communication (trust, transparency, and management 

attention) from an LSM point of view explain for additional variance in the general perception 

of quality of communications by the related ASML stakeholder (in this case, LSM) that is not 

accounted for by the combination of quality of individual communication items. 

 

 

4.4.2. Variables 

Part 2 and Part 3 of the LSM Questionnaire can be found  in Appendix C. Based on these 

questions, the following communication item variables and communication excellence 

variables were constructed by taking Cronbach Alpha of 0.70 as a cut-off point to ensure the 

internal reliability of the variables. In addition, skewness and kurtosis values were also used in 

order to check for the normality of the variables. The variables were built by using the existing 

factors and properties from the literature, i.e. previous studies. Table 14 gives an overview of 

the variables, the underlying survey items and the theoretical background used for the 

combination of items into variables. 

 
Table 14: Variable description and corresponding items from LSM Questionnaire 

Variable 

Name 
Description 

Survey 

Items 
(Theoretical) Background 

VURO_LSM VURO Hits for All POs 6.1 - 7.6 

ASML Supplier Handbook (2021) 

Cao and Zhang (2010) 

Chen et al. (2011) 

Fynes, Voss and Burca (2005)  

PD_LSM Past Due Hits for All POs 8.1 - 9.6 

UNC_LSM 
Unconfirmed Hits for All 

POs 
10.1 - 11.6 

FD_LSM 
Future Delivery Hits for 

All POs 
12.1 - 13.6 

WOTIF_LSM 
Weekly OTIF Hits and 

Percentage 
14.1 - 14.6 

WPOTIF_LSM Weekly POTIF Hits 15.1 - 15.6 

MOTIF_LSM 
Monthly OTIF 

Performance 
16.1 - 16.6 

SI_LSM Supply Investigation(s) 17.1 - 17.6 

SAT_LSM 
SAT Meetings and 

Improvement Plans 
18.1 - 18.6 

GP_LSM 
General Perception of 

Supplier Communication 
19.1 - 19.6 

Akkermans, Bogerd, van Doremalen 

(2004) 

Fawcett, Magnan and McCarter (2008) 

Min et al. (2005) 

Sheu, Yen and Chae (2006) 

HFC_LSM 
Human Factors of 

Communication 

19.7 - 19.10 

 (excl. 23.9) 

VURO_LSM: Quality of VURO Communications for LSM 

PD_LSM: Quality of PD Communications for LSM 

UNC_LSM: Quality of Unconfirmed Communications for LSM 

FD_LSM: Quality of FD Communications for LSM 

WOTIF_LSM: Quality of Weekly OTIF Communications for LSM 

WPOTIF_LSM: Quality of Weekly POTIF Communications for LSM 

MOTIF_LSM: Quality of Monthly OTIF Communications for LSM 
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SI_LSM: Quality of Supply Investigation Communications for LSM 

SAT_LSM: Quality of SAT Meeting Communications for LSM 

GP_LSM: General Perception of Quality of Communications for LSM 

HFC_LSM: Human Factors of Communications for LSM 

 

Descriptive statistics for the variables from Table 14 can be found in Table 15. The descriptive 

statistics for the LSM Questionnaire provided the following insights. Similar to OSC, most 

variables satisfy the normality conditions. However, for the SI_LSM variable, Kurtosis is 

slightly above the range and it also has an alpha value that is smaller than 0.70. This means that 

the variable SI_LSM may not be reliable and normally distributed. This issue can be related to 

the fact that for 4 out of the 18 LSM entries (22%), the underlying survey items for SI_LSM 

were not applicable (N/A) which leads to reduced number of entries and decreased reliability. 

Another more important issue is that for the variable HFC_LSM, the alpha value is significantly 

below the threshold value. Again, this can be due to a number of reasons such as the low sample 

size (N=18) or alternatively the low number of items for the human factors variable. The 

reduced reliability for these variables will be discussed in more detail in the paragraph on 

limitations of this research in Section 6. Bivariate correlations are analysed in the next 

paragraph in order to provide the first insights regarding the LSM hypotheses. 

 
Table 15: Descriptive statistics for LSM variables 

Variables Mean 
Std. 

Deviation 
Skewness Kurtosis 

Cronbach's 

Alpha 

VURO_LSM 3.46 0.70 -0.71 -0.63 0.91 

PD_LSM 3.37 0.99 -1.01 0.12 0.96 

UNC_LSM 3.41 0.62 -0.47 -1.16 0.89 

FD_LSM 3.44 0.47 -0.48 -0.75 0.86 

WOTIF_LSM 3.53 0.77 -0.21 -0.07 0.88 

WPOTIF_LSM 3.52 0.55 0.03 1.69 0.75 

MOTIF_LSM 3.45 0.61 0.30 1.97 0.78 

SI_LSM 3.00 0.45 -0.39 2.18 0.65 

SAT_LSM 3.52 0.57 0.06 -1.20 0.81 

GP_LSM 3.01 0.60 0.08 -1,19 0.79 

HFC_LSM 3.37 0.57 -0.91 -0.40 0.45 

VURO_LSM: Quality of VURO Communications for LSM 

PD_LSM: Quality of PD Communications for LSM 

UNC_LSM: Quality of Unconfirmed Communications for LSM 

FD_LSM: Quality of FD Communications for LSM 

WOTIF_LSM: Quality of Weekly OTIF Communications for LSM 

WPOTIF_LSM: Quality of Weekly POTIF Communications for LSM 

MOTIF_LSM: Quality of Monthly OTIF Communications for LSM 

SI_LSM: Quality of Supply Investigation Communications for LSM 

SAT_LSM: Quality of SAT Meeting Communications for LSM 

GP_LSM: General Perception of Quality of Communications for LSM 

HFC_LSM: Human Factors of Communications for LSM 

 

4.4.3. Bivariate Pearson Correlations 

The bivariate correlations for LSM variables can be found in Table 16. Hypothesis 4 was 

supported for only two individual communication item variables (VURO_LSM and 

MOTIF_LSM) that were positively related with the general perception of quality of 
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communications (GP_LSM). For the rest of the individual communication variables, there was 

no support for Hypothesis 4 and therefore it was only partly supported. For Hypothesis 5, there 

was also only partial support as only the individual communication item variable PD_LSM 

was significantly correlated with the human factors of communication variable HFC_LSM 

while the rest of the individual communication item variables were not significantly correlated. 

Based on this, it could be hypothesized that PD_LSM is indirectly related to GP_LSM via 

HFC_LSM as mediating variable. This is further analyzed in the results of regression analysis 

in the next section. For Hypothesis 6a, there was support from the bivariate correlations as the 

human factors of communication variable (HFC_LSM) was significantly correlated with the 

general perception of quality of communications variable (GP_LSM). 

 
Table 16: Bivariate Pearson correlations for LSM variables 

Variables GP_LSM HFC_LSM 

VURO_LSM 0.53* 0.31 

PD_LSM 0.38 0.48* 

UNC_LSM 0.40 0.06 

FD_LSM 0.05 -0.02 

WOTIF_LSM -0.01 0.44 

WPOTIF_LSM -0.52* 0.07 

MOTIF_LSM 0.51* 0.29 

SI_LSM -0.08 0.04 

SAT_LSM 0.11 -0.07 

GP_LSM 1.00 0.55* 

HFC_LSM 0.55* 1.00 

* Significant p < 0.05 (2-tailed), ** Significant p < 0.01 (2-tailed) 
VURO_LSM: Quality of VURO Communications for LSM 

PD_LSM: Quality of PD Communications for LSM 

UNC_LSM: Quality of Unconfirmed Communications for LSM 

FD_LSM: Quality of FD Communications for LSM 

WOTIF_LSM: Quality of Weekly OTIF Communications for LSM 

WPOTIF_LSM: Quality of Weekly POTIF Communications for LSM 

MOTIF_LSM: Quality of Monthly OTIF Communications for LSM 

SI_LSM: Quality of Supply Investigation Communications for LSM 

SAT_LSM: Quality of SAT Meeting Communications for LSM 

GP_LSM: General Perception of Quality of Communications for LSM 

HFC_LSM: Human Factors of Communications for LSM 

 

Based on these correlations, multiple hierarchical regression analyses were conducted by 

taking the significantly correlated variables as the base model and including additional 

variables step-by-step. This was done in order to reach more conclusive results for the 

hypotheses of this section.  

 

4.4.4. Multiple Hierarchical Regression for LSM Questionnaire 

In this section, the results of multiple hierarchical regression analyses are described that were 

conducted for the LSM Questionnaire. The following sub-sections focus on building a model 

step-by-step in order to investigate Hypothesis 4, Hypothesis 5 and Hypothesis 6b respectively. 
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4.4.4.1. Analysis Results for Hypothesis 4 

By using the methodology from 4.3.4, an initial regression model was built based on the 

bivariate correlations from 4.4.3. This regression process, its results and finalized model(s) are 

reported in this section, while the discussion and interpretation are done at the end of Section 

4.4. The model iterations for Hypothesis 4 with corresponding statistics can be found in tables 

17, 18 and 19. 

 
Table 17: Independent variables of the model(s) for Hypothesis 4 

Model 
Variables Entered to 

Previous Model 

1 
MOTIF_LSM, 

VURO_LSM 

2 PD_LSM 

3 UNC_LSM 

4 FD_LSM 

5 WOTIF_LSM 

6 WPOTIF_LSM 

7 SI_LSM 

8 SAT_LSM 

VURO_LSM: Quality of VURO Communications for LSM 

PD_LSM: Quality of PD Communications for LSM 

UNC_LSM: Quality of Unconfirmed Communications for LSM 

FD_LSM: Quality of FD Communications for LSM 

WOTIF_LSM: Quality of Weekly OTIF Communications for LSM 

WPOTIF_LSM: Quality of Weekly POTIF Communications for LSM 

MOTIF_LSM: Quality of Monthly OTIF Communications for LSM 

SI_LSM: Quality of Supply Investigation Communications for LSM 

SAT_LSM: Quality of SAT Meeting Communications for LSM 

GP_LSM: General Perception of Quality of Communications for LSM 

HFC_LSM: Human Factors of Communications for LSM 

 
Table 18: Model summary statistics of the model for Hypothesis 4 

Model R 
R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

1 0.61 0.37 0.29 0.51 0.37 4.40 2.00 15.00 0.03 

2 0.61 0.37 0.24 0.53 0.00 0.10 1.00 14.00 0.75 

3 0.61 0.38 0.19 0.54 0.00 0.05 1.00 13.00 0.82 

4 0.74 0.55 0.36 0.48 0.17 4.57 1.00 12.00 0.05 

5 0.75 0.56 0.33 0.50 0.02 0.38 1.00 11.00 0.55 

6 0.80 0.63 0.38 0.48 0.07 1.90 1.00 10.00 0.20 

7 0.83 0.70 0.42 0.46 0.06 1.82 1.00 9.00 0.21 

8 0.84 0.71 0.38 0.48 0.01 0.32 1.00 8.00 0.59 

 

As it can be seen from table 19, the final significant model was found at step 4 with the addition 

of FD_LSM as an independent variable to the model at step 1. Therefore, in the final setup of 
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the model for Hypothesis 4, the independent variables were VURO_LSM, MOTIF_LSM and 

FD_LSM. This model accounted for 49% of the variance in the general perception of quality 

of communications variable (GP_LSM) with an F(3,14)=4.55 and  p=0.02. Therefore, Model 

4 is used for discussion of Hypothesis 4. The resulting coefficients for the regression model 

can be found in Table 19. Notice that as VIF values for the variables were below the threshold 

value of 10, there is no indication for collinearity between the variables of the model. However, 

it is worthwhile to note that as  only the model significance is taken into consideration for 

testing the hypothesis, when the internal significances of variables within the model is checked, 

VURO_LSM becomes the only significantly related variable and predictor for overall quality 

of communications. Another interesting point is that, while Hypothesis 4 tests for a positive 

relationship, the FD_LSM variable is negatively related to GP_LSM which does not support 

the hypothesis. 
Table 19: Regression statistics of Model 1a for Hypothesis 4 

Model 4 

Variables 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

(Constant) 1.77 0.91   1.95 0.07     

VURO_LSM 0.50 0.21 0.58 2.39 0.03 0.62 1.61 

MOTIF_LSM 0.41 0.21 0.41 1.91 0.08 0.77 1.31 

FD_LSM -0.55 0.30 -0.43 -1.85 0.09 0.67 1.50 

VURO_LSM: Quality of VURO Communications for LSM 

PD_LSM: Quality of PD Communications for LSM 

UNC_LSM: Quality of Unconfirmed Communications for LSM 

FD_LSM: Quality of FD Communications for LSM 

WOTIF_LSM: Quality of Weekly OTIF Communications for LSM 

WPOTIF_LSM: Quality of Weekly POTIF Communications for LSM 

MOTIF_LSM: Quality of Monthly OTIF Communications for LSM 

SI_LSM: Quality of Supply Investigation Communications for LSM 

SAT_LSM: Quality of SAT Meeting Communications for LSM 

GP_LSM: General Perception of Quality of Communications for LSM 

HFC_LSM: Human Factors of Communications for LSM 
 

4.4.4.2. Analysis Results for Hypothesis 5 

By using the methodology from 4.3.4, an initial regression model was built based on the 

bivariate correlations from 4.4.3. This regression process, its results and finalized model(s) are 

reported in this section, while the discussion and interpretation are done at the end of Section 

4.4. The model iterations for Hypothesis 5 with corresponding statistics can be found in tables 

20 and 21: 
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Table 20: Independent variables of the model(s) for Hypothesis 5 

Model 
Variables Entered to 

Previous Model 

1 PD_LSM 

2 VURO_LSM 

3 UNC_LSM 

4 FD_LSM 

5 WOTIF_LSM 

6 WPOTIF_LSM 

7 MOTIF_LSM 

8 SI_LSM 

9 SAT_LSM 

VURO_LSM: Quality of VURO Communications for LSM 

PD_LSM: Quality of PD Communications for LSM 

UNC_LSM: Quality of Unconfirmed Communications for LSM 

FD_LSM: Quality of FD Communications for LSM 

WOTIF_LSM: Quality of Weekly OTIF Communications for LSM 

WPOTIF_LSM: Quality of Weekly POTIF Communications for LSM 

MOTIF_LSM: Quality of Monthly OTIF Communications for LSM 

SI_LSM: Quality of Supply Investigation Communications for LSM 

SAT_LSM: Quality of SAT Meeting Communications for LSM 

GP_LSM: General Perception of Quality of Communications for LSM 

HFC_LSM: Human Factors of Communications for LSM 

 
Table 21: Model summary statistics of the model(s) for Hypothesis 5 

Model R 
R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

1 0.48 0.23 0.18 0.52 0.23 4.68 1.00 16.00 0.05 

2 0.49 0.24 0.14 0.53 0.01 0.29 1.00 15.00 0.60 

3 0.55 0.30 0.15 0.53 0.06 1.13 1.00 14.00 0.31 

4 0.59 0.35 0.15 0.53 0.05 1.06 1.00 13.00 0.32 

5 0.65 0.43 0.19 0.51 0.08 1.60 1.00 12.00 0.23 

6 0.66 0.44 0.13 0.53 0.01 0.21 1.00 11.00 0.66 

7 0.67 0.44 0.06 0.55 0.01 0.13 1.00 10.00 0.72 

8 0.67 0.45 -0.04 0.58 0.00 0.05 1.00 9.00 0.83 

9 0.67 0.45 -0.17 0.62 0.00 0.03 1.00 8.00 0.86 

 

After running these model iterations, the results indicated that a significant model (p<0.05) is 

found in step 1 with the independent variable PD_LSM and dependent variable HFC_LSM 

(F(1,16) = 4.68, p = 0.05). This model has an R2 value of 23 which indicate that the PD_LSM 

accounts for 23% of variance in the scores of the human factors of communication. However, 

as it can be seen for the later steps in the model, the significant F change values were all above 

the threshold (p<0.05) which suggests that the further additions of variables done on top of 

Model 1 are all non-significant.  Therefore, Model 1 is used for discussion of Hypothesis 5. 

The resulting coefficients for the regression model can be found in Table 22. 
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Table 22: Regression statistics of Model 1 for Hypothesis 5 

Model 1 

Variables 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

(Constant) 2.45 0.44   5.51 0.00 

PD_LSM 0.27 0.13 0.48 2.16 0.05 

 

4.4.4.3. Analysis Results for Hypothesis 6b 

Based on Model 4 from Section 4.4.4.1, the human factors of communication variable 

(HFC_LSM) was added to develop the model for the testing of Hypothesis 6b. The results of 

this addition can be found in table 23: 

 
Table 23: Model summary statistics of the model for Hypothesis 6b 

Model R 
R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

4 0.70 0.49 0.39 0.47 0.49 4.55 3.00 14.00 0.02 

4a 0.75 0.56 0.43 0.46 0.07 2.10 1.00 13.00 0.17 

 

Results show that the addition of HFC_LSM to the model is non-significant at p=0.05. 

Therefore, no significant model could be generated that can support Hypothesis 6b and 

therefore it is not supported. This also means that while PD_LSM was hypothesized to have an 

indirect relationship to GP_LSM via HFC_LSM, as Hypothesis 6b is not supported this 

relationship is also not supported and no further analysis is required.  

 

4.4.5. Discussion of the Results and Hypotheses 

In this section 4.4, three hypotheses were tested with multiple hierarchical regression analyses 

on the data of the LSM Questionnaire in order to find an answer for the SQ6: “What are the 

evaluation steps and results for the current framework?” 

 

As a result of the analysis, Hypothesis 4 is partially supported. This means that some of the 

individual logistics communication activities have a significant positive relationship with the 

general perception of quality of LSM communications, namely, VURO Hits Communication, 

Future Delivery Hits Communications and Monthly OTIF Communications. With these 

variables l, 49% of the variance in general perception of quality of LSM communications was 

explained.  

 

Hypothesis 5 is partially supported. Only the Past Due Hits Communications variable is 

significantly positively related to the human factors of communications. With this single 

variable model, 23% of the variance in human factors of communication was explained. 
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Hypothesis 6a was supported as human factors of communications turned out to be 

significantly related to general perception of quality of communications within the bivariate 

correlations. However, Hypothesis 6b is not supported as the human factors of communications 

turned out to be not explaining additional variance over individual communication items since 

no feasible regression models were produced. It is important to note that the models that are 

built in this section explain a maximum of 50% of variance in the respective outcome variables. 

This means that there are still other factors and activities that might affect for the general 

perception of quality of communications and human factors of communications from an LSM 

perspective. Based on the outcome of the above analyses, the communication framework for 

LSMs can be evaluated in the form of the following equation that is derived from the constant 

and beta values from Table 20. It is important to note that while building the equation, the 

model significance is taken into consideration instead of individual significances of variables 

within the model. 

𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑜𝑓 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝐿𝑆𝑀

= 𝛽1 × 𝑉𝑈𝑅𝑂 𝐻𝑖𝑡 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝐿𝑆𝑀

+ 𝛽2 × 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑂𝑇𝐼𝐹 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝐿𝑆𝑀

+ 𝛽3 × 𝐹𝐷 𝐻𝑖𝑡𝑠 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝐿𝑆𝑀 + 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑌 

 

In the next section, a similar analysis and discussion is done for the QSM Questionnaire. 

 

4.5. QSM Questionnaire Hypotheses, Variables, Analysis and Results 

4.5.1. Hypotheses 

For the QSM questionnaire, the following hypotheses were formulated: 

 

Hypothesis 7: There is a positive relationship between the quality of each of the individual 

communication activities (i.e. DOA & CQN Hits, RCA Hits etc. from Figure 23) and the 

general perception of quality of communications by the related ASML stakeholder (in this case, 

QSM). 

 

Hypothesis 8: There is a positive relationship between each of the quality of each of the 

individual communication activities (i.e. DOA & CQN Hits, RCA Hits etc. from Figure 23) 

and the human factors of communication (trust, transparency, and management attention) from 

a QSM point of view. 

 

Hypothesis 9a: There is a positive relationship between the human factors of communication 

(trust, transparency, and management attention) from an QSM point of view and the general 

perception of quality of communications by the related ASML stakeholder (in this case, QSM). 

 

Hypothesis 9b: The human factors of communication (trust, transparency, and management 

attention) from an QSM point of view explain for additional variance in the general perception 

of quality of communications by the related ASML stakeholder (in this case, QSM) that is not 

accounted for by the combination of quality of individual communication items. 
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4.5.2. Variables 

Part 2 and Part 3 of the QSM Questionnaire can be found in detail in Appendix D. Based on 

these questions, the following communication item variables and communication excellence 

variables were constructed by taking Cronbach Alpha of 0.70 as a cut-off point to ensure the 

internal reliability of the variables. In addition, skewness and kurtosis values were also used in 

order to check for the normality of the variables. The variables were built by using the existing 

factors and properties from the literature, i.e. previous studies. Table 24 gives an overview of 

the variables, the underlying survey items and the theoretical background used for the 

combination of items into variables. 

 
Table 24: Variable description and corresponding items from QSM Questionnaire 

Variable 

Name 
Description 

Survey 

Items 
(Theoretical) Background 

DDC_QSM DOA & CQN Hits 6.1 - 6.6 

ASML Supplier Handbook (2021) 

Cao and Zhang (2010) 

Chen et al. (2011) 

Fynes, Voss and Burca (2005) 

RCA_QSM RCA Hits 
7.1 - 9.6 

 (excl. 8.7) 

CAS_QSM 
Weekly CAS 

Performance 
10.1 - 10.6 

QCT_QSM 
Quality Communications 

Tool 
11.1 - 11.6 

MQP_QSM 
Monthly MQP 

Performance 
12.1 - 12.6 

RCACT_QSM 
Monthly RCA CT 

Performance 
13.1 - 13.6 

SAT_QSM 
SAT Meetings and 

Improvement Plans 
14.1 - 14.6 

GP_QSM 
General Perception of 

Supplier Communication 
15.1 - 15.6 

Akkermans, Bogerd, van Doremalen 

(2004) 

Fawcett, Magnan and McCarter (2008) 

Min et al. (2005) 

Sheu, Yen and Chae (2006) 

HFC_QSM 
Human Factors of 

Communication 

15.7 - 15.10 

 (excl. 15.9) 

 

DDC_QSM: Quality of DOA&CQN Communications for QSM 

RCA_QSM: Quality of RCA Communications for QSM 

CAS_QSM: Quality of CAS Performance Communications for QSM 

QCT_QSM: Quality of QCT Data Communications for QSM 

MQP_QSM: Quality of MQP Communications for QSM 

RCACT_QSM: Quality of RCACT Communications for QSM 

SAT_QSM: Quality of SAT Meeting Communications for QSM 

GP_QSM: General Perception of Quality of Communications for QSM 

HFC_QSM: Human Factors of Communications for QSM 
 

Descriptive statistics for the variables from Table 24 can be found in Table 25. Similar to 

Section 4.4.1 and 4.5.1, most of the variables satisfy the normality conditions based on 

skewness and kurtosis except SAT_QSM variable. While it is internally reliable with an alpha 

value of 0.88, this variable may not be normally distributed. Similar to HFC_LSM from Section 

4.5.2, the HFC_QSM variable is also below the designated Cronbach’s alpha threshold. As the 

sample sizes of LSM and QSM groups are the same (N=18), this might be a further indication 
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that such a small sample size does not have the statistical significance or power to explain the 

human factors that are included in this research. As said, this issue is further addressed in 

Section 6. Bivariate correlations are analysed in the next section in order to provide the first 

insights regarding QSM hypotheses. 

 
Table 25: Descriptive statistics for QSM variables 

Variables Mean 
Std. 

Deviation 
Skewness Kurtosis 

Cronbach's 

Alpha 

DDC_QSM 3.41 0.77 -0.26 -0.64 0.87 

RCA_QSM 3.27 0.68 -0.10 0.25 0.94 

CAS_QSM 3.21 0.78 -0.20 -0.13 0.83 

QCT_QSM 3.36 0.82 -0.39 0.51 0.92 

MQP_QSM 3.22 0.74 -0.30 -0.26 0.86 

RCACT_QSM 3.31 0.60 -0.18 1.20 0.81 

SAT_QSM 3.49 0.77 -1.28 4.90 0.88 

GP_QSM 3.08 0.76 0.11 0.94 0.85 

HFC_QSM 3.35 0.77 0.08 -0.51 0.59 

DDC_QSM: Quality of DOA&CQN Communications for QSM 

RCA_QSM: Quality of RCA Communications for QSM 

CAS_QSM: Quality of CAS Performance Communications for QSM 

QCT_QSM: Quality of QCT Data Communications for QSM 

MQP_QSM: Quality of MQP Communications for QSM 

RCACT_QSM: Quality of RCACT Communications for QSM 

SAT_QSM: Quality of SAT Meeting Communications for QSM 

GP_QSM: General Perception of Quality of Communications for QSM 

HFC_QSM: Human Factors of Communications for QSM 
 

4.5.3. Bivariate Pearson Correlations 

The bivariate correlations for QSM variables can be found in Table 26. Hypothesis 7 is 

supported for five of the individual communication item variables (DDC_QSM, RCA_QSM, 

CAS_QSM, MQP_QSM and RCACT_QSM) as they were positively related with the general 

perception of quality of communications (GP_QSM). For the rest of the individual 

communication variables, there is no support for Hypothesis 7 and therefore it was partly 

supported. For Hypothesis 8, there was nearly a complete support as only the individual 

communication item variable QCT_QSM was not significantly correlated with the human 

factors of communication variable HFC_QSM while the rest of the individual communication 

item variables were significantly correlated. Based on this, it could be hypothesized that these 

variables are also indirectly related to GP_QSM via HFC_QSM as mediating variable. This is 

further analyzed in the results of regression analysis in the next section.  For Hypothesis 9a, 

there was strong support from the bivariate correlations as the human factors of communication 

variable (HFC_QSM) was significantly correlated with the general perception of quality of 

communications variable (GP_QSM). 
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Table 26: Bivariate Pearson correlations for QSM variables 

Variables GP_QSM HFC_QSM 

DDC_QSM .76** .74** 

RCA_QSM .56* .61** 

CAS_QSM .68** .55* 

QCT_QSM .31 .46 

MQP_QSM .75** .69** 

RCACT_QSM .62** .55* 

SAT_QSM .37 .48* 

GP_QSM 1.00 .83** 

HFC_QSM .83** 1.00 

* Significant p < 0.05 (2-tailed), ** Significant p < 0.01 (2-tailed) 
DDC_QSM: Quality of DOA&CQN Communications for QSM 

RCA_QSM: Quality of RCA Communications for QSM 

CAS_QSM: Quality of CAS Performance Communications for QSM 

QCT_QSM: Quality of QCT Data Communications for QSM 

MQP_QSM: Quality of MQP Communications for QSM 

RCACT_QSM: Quality of RCACT Communications for QSM 

SAT_QSM: Quality of SAT Meeting Communications for QSM 

GP_QSM: General Perception of Quality of Communications for QSM 

HFC_QSM: Human Factors of Communications for QSM 
 

Based on these correlations, multiple hierarchical regression analyses were conducted by 

taking the significantly correlated variables as the base model and including additional 

variables step-by-step. This was done in order to reach more conclusive results for the 

hypotheses of this section.   

 

4.5.4. Multiple Hierarchical Regression for QSM Questionnaire 

In this section, the results of multiple hierarchical regression analyses are described that were 

conducted for the QSM Questionnaire. The following sub-sections focus on building a model 

step-by-step in order to investigate Hypothesis 7, Hypothesis 8 and Hypothesis 9b respectively. 

4.5.4.1. Analysis Results for Hypothesis 7 

By using the methodology from 4.3.4, an initial regression model was built based on the 

bivariate correlations from 4.5.3. This regression process, its results and finalized model(s) are 

reported with the corresponding coefficients in this section, while the discussion and 

interpretation are done at the end of Section 4.5. Therefore, the model iterations for Hypothesis 

7 with corresponding statistics can be found in tables 27, 28 and 29: 
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Table 27: Independent variables of the model(s) for Hypothesis 7 

Model 
Variables Entered to 

Previous Model 

1 

RCACT_QSM, 

DDC_QSM, 

CAS_QSM, 

RCA_QSM, 

MQP_QSM 

2 QCT_QSM 

3 SAT_QSM 

DDC_QSM: Quality of DOA&CQN Communications for QSM 

RCA_QSM: Quality of RCA Communications for QSM 

CAS_QSM: Quality of CAS Performance Communications for QSM 

QCT_QSM: Quality of QCT Data Communications for QSM 

MQP_QSM: Quality of MQP Communications for QSM 

RCACT_QSM: Quality of RCACT Communications for QSM 

SAT_QSM: Quality of SAT Meeting Communications for QSM 

GP_QSM: General Perception of Quality of Communications for QSM 

HFC_QSM: Human Factors of Communications for QSM 

 
Table 28: Model summary statistics of the model(s) for Hypothesis 7 

Model R 
R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

1 0.90 0.81 0.74 0.40 0.81 10.54 5.00 12.00 0.00 

2 0.92 0.85 0.78 0.37 0.04 3.06 1.00 11.00 0.11 

3 0.94 0.88 0.79 0.36 0.02 1.68 1.00 10.00 0.22 

 

After running these model iterations, the results indicated that a significant model (p<0.05) is 

found in step 1 with the set of variables coming from Section 4.5.3 (F(5,12) = 10.54, p = 0.00). 

This model had an R2 value of 0.81 which indicates that the independent variables in this model 

accounted for 81%  of variance in the scores of the general perception of quality of 

communications, which is much higher compared to the models from OSC and LSM 

Questionnaires as only 19% of the variance was remaining to be explained .  However, as it 

can be seen for the later steps in the model, the significant F change values were all above the 

threshold (p<0.05) which suggests that the further additions of variables done on top of Model 

1 were all insignificant.  Therefore, Model 1 is used for discussion of Hypothesis 7. The 

resulting coefficients for the regression model can be found in Table 29. Notice that as VIF 

values for the variables are below the threshold value of 10, there is no indication of collinearity 

between the variables of the model. However, it is worthwhile to note that as only the model 

significance is taken into consideration for testing the hypothesis, when the internal 

significances of variables within the model is checked, DDC_QSM becomes the only 

significantly related variable and predictor for overall quality of communications. 
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Table 29: Regression statistics of Model 1 for Hypothesis 7 

Model 1 

Variables 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

(Constant) -0.76 0.70   -1.07 0.30     

DDC_QSM 0.56 0.18 0.56 3.20 0.01 0.51 1.97 

RCA_QSM -0.15 0.21 -0.13 -0.74 0.47 0.47 2.11 

CAS_QSM 0.29 0.16 0.29 1.78 0.10 0.57 1.76 

MQP_QSM 0.20 0.30 0.19 0.66 0.52 0.18 5.44 

RCACT_QSM 0.25 0.33 0.19 0.77 0.46 0.25 4.06 

DDC_QSM: Quality of DOA&CQN Communications for QSM 

RCA_QSM: Quality of RCA Communications for QSM 

CAS_QSM: Quality of CAS Performance Communications for QSM 

QCT_QSM: Quality of QCT Data Communications for QSM 

MQP_QSM: Quality of MQP Communications for QSM 

RCACT_QSM: Quality of RCACT Communications for QSM 

SAT_QSM: Quality of SAT Meeting Communications for QSM 

GP_QSM: General Perception of Quality of Communications for QSM 

HFC_QSM: Human Factors of Communications for QSM 
 

4.5.4.2. Analysis Results for Hypothesis 8 

By using the methodology from 4.3.4, an initial regression model was built based on the 

bivariate correlations from 4.5.3. This regression process, its results and finalized model(s) are 

reported with the corresponding coefficients in this section, while the discussion and 

interpretation are done at the end of Section 4.5. Therefore, the model iterations for Hypothesis 

8 with corresponding statistics can be found in tables 30 and 31: 

 
Table 30: Independent variables of the model(s) for Hypothesis 8 

Model 
Variables Entered to 

Previous Model 

1 

SAT_QSM, 

RCA_QSM, 

RCACT_QSM, 

CAS_QSM, 

DDC_QSM, 

MQP_QSM 

2 QCT_QSM 

DDC_QSM: Quality of DOA&CQN Communications for QSM 

RCA_QSM: Quality of RCA Communications for QSM 

CAS_QSM: Quality of CAS Performance Communications for QSM 

QCT_QSM: Quality of QCT Data Communications for QSM 

MQP_QSM: Quality of MQP Communications for QSM 

RCACT_QSM: Quality of RCACT Communications for QSM 

SAT_QSM: Quality of SAT Meeting Communications for QSM 

GP_QSM: General Perception of Quality of Communications for QSM 

HFC_QSM: Human Factors of Communications for QSM 
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Table 31: Model summary statistics of the model(s) for Hypothesis 8 

Model R 
R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

1 0.86 0.73 0.59 0.50 0.73 5.03 6.00 11.00 0.01 

2 0.86 0.74 0.57 0.51 0.01 0.45 1.00 10.00 0.52 

 

After running these model iterations, the results indicate that a significant model (p<0.05) is 

found in step 1 with the set of variables coming from Section 4.5.3 (F(6,11) = 5.03, p = 0.01). 

This model had an R2 value of 0.73 which indicates that the independent variables in this model 

accounted for 73%  of variance in the scores of the human factors of communications, which  

is much higher  compared to the models from the OSC and LSM Questionnaires as only 27% 

of the variance is remaining to be explained.  However, as it can be seen for the next step in 

the model, the significant F change value is above the threshold (p<0.05) which suggests that 

the further addition of variables done on top of Model 1 are insignificant.  Therefore, Model 1 

is used for discussion of Hypothesis 8. The resulting coefficients for the regression model can 

be found in Table 32. Notice that as VIF values for the variables are below the threshold value 

of 10, there is no indication collinearity between the variables of the model. 

 
Table 32: Regression statistics of Model 1 for Hypothesis 8 

Model 1 

Variables 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

(Constant) -0.72 0.94   -0.76 0.46     

DDC_QSM 0.36 0.25 0.36 1.47 0.17 0.40 2.48 

RCA_QSM 0.19 0.27 0.17 0.71 0.49 0.42 2.36 

CAS_QSM 0.17 0.22 0.17 0.78 0.45 0.52 1.94 

MQP_QSM 0.18 0.38 0.17 0.47 0.64 0.18 5.47 

RCACT_QSM 0.05 0.42 0.04 0.13 0.90 0.23 4.40 

SAT_QSM 0.26 0.21 0.26 1.28 0.23 0.58 1.72 
DDC_QSM: Quality of DOA&CQN Communications for QSM 

RCA_QSM: Quality of RCA Communications for QSM 

CAS_QSM: Quality of CAS Performance Communications for QSM 

QCT_QSM: Quality of QCT Data Communications for QSM 

MQP_QSM: Quality of MQP Communications for QSM 

RCACT_QSM: Quality of RCACT Communications for QSM 

SAT_QSM: Quality of SAT Meeting Communications for QSM 

GP_QSM: General Perception of Quality of Communications for QSM 

HFC_QSM: Human Factors of Communications for QSM 
 

4.5.4.3. Analysis Results for Hypothesis 9b 

Based on Model 1 from Section 4.5.4.1, now the human factors of communication variable 

(HFC_QSM) is added to develop the model for the testing of Hypothesis 9b. The results of this 

addition can be found in table 33: 

 



 

80 

 

Table 33: Model summary statistics of the model(s) for Hypothesis 9b 

Model R 
R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

1 0.90 0.81 0.74 0.40 0.81 10.54 5.00 12.00 0.00 

1a 0.92 0.84 0.76 0.38 0.03 2.01 1.00 11.00 0.18 

 

The addition of HFC_QSM to independent variables as a p=0.18 means that this addition is 

statistically insignificant at p=0.05. Therefore, Hypothesis 9b is not supported. This also means 

that while the variables for HFC_QSM were hypothesized to have an indirect relationship to 

GP_QSM via HFC_QSM, as Hypothesis 9b is not supported these relationships are also not 

supported and no further analysis is required. 

 

4.5.5. Discussion of the Results and Hypotheses 

In this section 4.5, three hypotheses were developed and analyzed with multiple hierarchical 

regression within QSM Questionnaire in order to find an answer for the SQ6: “What are the 

evaluation steps and results for the current framework?” 

 

As a result of the analysis, Hypothesis 7 is partially supported. This means that, some of the 

individual quality communication activities were positively related to the general perception 

of quality of communications from a QSM perspective. These activities were DOA & CQN 

Hits Communication, RCA Hits Communications, CAS Performance Communications, 

Monthly MQP Communications and Monthly RCA CT Communications. With these variables, 

81% of the variance in general perception of quality of communications was e explained which 

is relatively high compared to the other two groups.  

 

Hypothesis 8 is nearly completely supported. This means that, for some of the individual 

quality communication activities, a positive relationship with the human factors of 

communication from a QSM perspective was found. These activities were DOA & CQN Hits 

Communication, RCA Hits Communications, CAS Performance Communications, Monthly 

MQP Communications, Monthly RCA CT Communications and Monthly SAT Meetings. The 

only variable that did not support this hypothesis is QCT Data Communications which also did 

not support Hypothesis 7. With this model, 79% of the variance in human factors of 

communication was explained which is again relatively high.  

 

Hypothesis 9a was supported as human factors of communications turned out to be 

significantly related to general perception of quality of communications within the bivariate 

correlations. However, Hypothesis 9b is not supported as the human factors of communications 

turned out to be not explaining additional variance over individual communication items since 

no feasible regression models were produced. It is important to note that at least 75% of 

variance in the dependent variables was explained by the significant models. Therefore, based 
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on the outcome of the analyses, the communication framework for QSMs can be evaluated in 

the form of the following equation that can be derived from the constant and beta values from 

Table 31. It is important to note that while building the equation, the model significance is 

taken into consideration instead of individual significances of variables within the model. 

𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑜𝑓 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝑄𝑆𝑀

= 𝛽1 × 𝐷𝑂𝐴&𝐶𝑄𝑁 𝐻𝑖𝑡 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝑄𝑆𝑀

+ 𝛽2 × 𝑅𝐶𝐴 𝐻𝑖𝑡 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝑄𝑆𝑀

+ 𝛽3 × 𝐶𝐴𝑆 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝑄𝑆𝑀

+ 𝛽3 × 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑀𝑄𝑃 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝑄𝑆𝑀

+ 𝛽3 × 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑅𝐶𝐴 𝐶𝑇 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛 𝑄𝑆𝑀 + 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑌 

 

In the next section, a general discussion of the evaluation of the framework is done based on 

outcomes sections 4.3 to 4.5 and findings will be summarized. 

 

4.6. General Discussion Framework Evaluation and Summary 

This section answers RQ2: “How can the current supplier collaboration framework of 

communication on logistics and quality be evaluated?” by making a quantitative analysis. A 

questionnaire was used for data collection from OSC, LSM and QSM groups. Based on this 

data, the relationships between the individual communication items, the human factors of 

communications, and the overall quality of communications are analyzed and discussed. In 

order to do this, three groups of hypotheses were formed and tested across these groups as 

summarized in Table 34: 

 
Table 34: Summary of relationships and results of hypotheses analysis 

Underlying (Tested) 

Relationship 

Corresponding 

Hypotheses 

OSC 

Framework 

Evaluation 

LSM 

Framework 

Evaluation 

QSM 

Framework 

Evaluation 

Positive relationship from the 

quality of individual 

communication items to the 

overall quality of all 

communications 

Hypotheses 

1,4,7 

Partially 

Supported 

Partially 

Supported 

Partially 

Supported 

Positive relationship from the 

quality of individual 

communication items to the 

human factors of 

communications 

Hypotheses 

2,5,8 
Not Supported 

Partially 

Supported 

Partially 

Supported 

Positive relationship from the 

human factors of 

communications to the overall 

quality of all communications 

Hypotheses 

3a,6a,9a 
Supported Supported Supported 
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Human factors of 

communications explain 

additional variance in overall 

quality of communications over 

and above the quality of 

individual communication items 

Hypotheses 

3b,6b,9b 
Supported Not Supported Not Supported 

 

From this summary, it can be seen that only the positive relationship between the quality of 

individual communication items and overall quality of all communications is consistently 

found in all three groups. The other two relationships and their corresponding hypotheses are 

not consistently supported in the three groups and therefore, are inconclusive. However, in the 

cases that significant relationships were found within a group, they were included as predictors 

to the respective regression models. 

 

For the OSC Framework Evaluation, when the corresponding beta values and regression 

constant are inserted into the equation in 4.3.5 from Table 10, the equation  becomes the 

following: 

(𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓) 𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑜𝑓 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝑂𝑆𝐶

=  0.25 + 0.35 × 𝑉𝑈𝑅𝑂_𝑂𝑆𝐶 − 0.14 × 𝑃𝐷_𝑂𝑆𝐶 + 0.26 × 𝑈𝑁𝐶_𝑂𝑆𝐶

+ 0.04 × 𝑀𝑂𝑇𝐼𝐹_𝑂𝑆𝐶 + 0.32 × 𝐻𝐹𝐶_𝑂𝑆𝐶  

Replacing the values of the variables with their corresponding mean values from Table 3 to the 

equation above, the (expected) evaluation of overall quality of communications framework in 

OSC turns out to be 3.09 out of 5. In the survey, the overall quality of communications 

framework in OSC was 3.10, presented in Table 3. This shows that this evaluation methodology 

for the overall quality of communications framework in OSC is nearly 100% accurate despite 

the limited variance it accounts for. This means that for OSCs, the quality of the current 

communications framework based on this evaluation methodology is 3.09/5.00 = 62%. 

 

For the LSM Framework Evaluation, when the corresponding beta values and regression 

constant are inserted into the equation in 4.4.5 from Table 21, the equation becomes the 

following: 

(𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓) 𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑜𝑓 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝐿𝑆𝑀

=  1.77 + 0.50 × 𝑉𝑈𝑅𝑂_𝐿𝑆𝑀 − 0.55 × 𝐹𝐷_𝐿𝑆𝑀 + 0.41 × 𝑀𝑂𝑇𝐼𝐹_𝐿𝑆𝑀  

Replacing the values of the variables with their corresponding mean values from Table 16 to 

the equation above, the (expected) evaluation of overall quality of communications framework 

in LSM turns out to be 3.02 out of 5. In the survey, the overall quality of communications 

framework in LSM was 3.01, presented in Table 16. This shows that this evaluation 

methodology for overall quality of communications framework in LSM is nearly 100% 

accurate despite the limited variance it accounts for. In short, this means that for LSMs, the 

quality of the current communications framework is 3.02/5.00 = 60%. 
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For the QSM Framework Evaluation, when the corresponding beta values and regression 

constant are inserted into the equation in 4.5.5 from table 31, the equation becomes the 

following: 

(𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓) 𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑜𝑓 𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝑄𝑆𝑀

= −0.76 + 0.56 × 𝐷𝐷𝐶_𝑄𝑆𝑀 − 0.15 × 𝑅𝐶𝐴_𝑄𝑆𝑀 + 0.29 × 𝐶𝐴𝑆_𝑄𝑆𝑀

+ 0.20 × 𝑀𝑄𝑃_𝑄𝑆𝑀 + 0.25 × 𝑅𝐶𝐴𝐶𝑇_𝑄𝑆𝑀 

Replacing the values of the variables with their corresponding mean values from Table 27 to 

the equation above, the (expected) evaluation of overall quality of communications framework 

in QSM turns out to be 3.06 out of 5. In the survey, the overall quality of communications 

framework in QSM was 3.08, presented in Table 27. This shows that this evaluation 

methodology for overall quality of communications framework in QSM is 99% accurate and 

accounts for a significant portion of the variance. In short, this means that for QSMs, the quality 

of the current communications framework is 3.06/5.00 = 61%.  

 

Looking at the evaluations for the three groups above, it can be seen that multiple hierarchical 

regression provides a solid methodology for accurate evaluation of the quality of 

communications framework(s). Based on the information above, the evaluation can be 

calculated by the regression equations for the overall quality of communications for their 

corresponding stakeholder groups - which results between an overall quality 60% and 62% 

across the three groups. In order to enhance, the resulting quality of communications from these 

evaluations in the future, and also refine the evaluation method(s), a number of actions are 

possible and necessary. In the next section, these are addressed in connection to the final 

research question. 
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5. Improvements towards a best-in-class framework 

The entirety of this section is focusing to answer RQ3: “RQ3: What are the necessary 

improvement steps over the current framework in order to reach a best-in-class framework for 

operational supplier collaboration focused on daily,  weekly and monthly communications with 

the suppliers regarding logistics and quality (‘to be situation’)?” First, data collection is briefly 

described. Then, short-term steps are explained and followed by long-term steps. Finally, 

setting up a feedback loop or iterative processes for continued refinement of the communication 

framework is briefly discussed. 

 

5.1. (Qualitative) Data Collection 

At the end of the interview process that was conducted in Section 3 and survey process that 

was conducted in Section 4, participants were given the opportunity to verbally or digitally 

state and detail the specific aspects in which they think the current framework was lacking. In 

applicable cases, the writer’s own observations are also included in order to provide more 

information. Therefore, the steps that are described in the following sections are highly 

subjective and dependent on people’s own experience of the supplier logistics/quality 

communication within S&SC department of ASML. 

 

5.2. Short-term Improvements 

In this section, short-term improvements are grouped and described in more detail. 

 

5.2.1. Timing of Communications 

One of the most often mentioned points was that, especially for operational information such 

as VURO Hits from Section 3, the timing towards the suppliers is quite unstable regarding 

what time of the day it is done. One of the participants expressed this situation as: “Would be 

very beneficial for the supplier to receive the supplier dashboard on the same time every day. 

Preferably early in the morning.” This problem is stated to be occurring on a daily level, as 

there is no information provided on a weekly and/or monthly level. However, the issue is that, 

these operational information communications are mostly a manual task for Business Analysts 

and therefore the performance time might be varying between the team members. In order to 

compensate for this, the BA team has already taken actions in the past year in order to reduce 

the task time for these communications by reducing the number of steps or completely omitting 

the redundant steps. In the short run, the timing problem can be solved by fully automating this 

process so that the manual work required becomes close to zero. However, even in such cases, 

timing issues might arise as the underlying data for this type of communication is also 

dependent on other departments within ASML such as IT, which the BA team cannot control. 

Therefore, the timing issue might in the end be inherent to the communication framework as 

in none of the cases it can be completely solved. 

  

5.2.2. Amount & Medium of Communications 

Another common issue that was mentioned, is that suppliers most often have an information 

overload regarding the amount of different communication items they receive on a daily, 

weekly, and monthly basis. This issue is addressed by two participants as they said: “Suppliers 
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receive too many e-mails and lists” and “We share many lists with our suppliers, sometimes 

with inconsistent information.”.  This especially creates confusion on the suppliers’ side due to 

the fact that these communications are also received in different mediums such as e-mails, 

portals, reports and so on. In addition to this, if there are different people or point of origins to 

this communication, suppliers also get confused regarding which stakeholder to contact about 

which point. Therefore, the case here is an issue of centralization of the communication, so that 

information can be disseminated from a single point of origin which will eventually lead to a 

reduction in the amount of communication. This issue about information overload was also 

identified within ASML (S&SC) internally via a survey and it was decided that a dedicated 

team would be conducting most of the department-wide communication. A similar structure 

should be followed with suppliers so that one single overview should be provided to suppliers 

from a single point of origin, which in turn can increase their efficiency. This issue is also be 

tackled under centralization of communications in the long-term improvements section. 

 

5.2.3. Content of Communications 

Content related improvements are most specifically about OTIF communication to the 

suppliers which is done in four to five different reporting instances within the month (not 

counting the repeated instances) with a different calculation logic and data each time. This is 

highlighted by a participant as: “OTIF is reported in different reports, with different frequency 

and timing. Risk of inconsistent reporting is large; it is inefficient we have to double check the 

different data.” In every communication instance, this leads to a workload both on ASML’s 

side and suppliers’ side.  Since the risk of inconsistent reporting is high, the data needs to be 

double checked every time. However, it was suggested that the underlying issue is that the 

OTIF calculation logic is too complex with respect to the amount of exceptions it has based on 

factors such as the type of purchase order. The short-term suggestion was to simplify the OTIF 

calculation logic in order to provide a clearer understanding of the main logistics KPI both 

internally externally. This in turn will improve its communication to suppliers. Aside from 

OTIF, a general suggestion is to simplify the logistics and quality performance management 

communication by reducing the number of exceptions related to (K)PIs. In this sense, it was 

also suggested to identify the gaps in performance management processes initially and fix these 

gaps before they cause gaps or inconsistencies in the content of communications. This issue is 

also be tackled under standardization of communications in the long-term improvements 

section. 

 

5.2.4. Summary of Short-term Steps 

As it can be seen from the descriptions above, most of the short-term suggestions to improve 

the quality of communications can be more or less traced to factors of communication that are 

identified in the previous sections. The items in this section are described as short-term as in 

most cases these examples refer to a specific communication item and therefore can be easily 

addressed. However, in order to reach a best-in-class framework, strategical changes in supplier 

communications are necessary in order to establish an excellence in communications. These 

changes can be done by long-term improvements that are described in the next section. 
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5.3. Long-term Improvements Discussions 

In this section, possible long-term improvements are grouped and described in more detail. 

 

5.3.1. Standardization of Communications 

From the qualitative data in this section and also the ad-hoc activities that are explained in 

Section 3 and Section 4, it can be concluded that there are still a lot of unstandardized 

communication activities that are going on regarding quality and logistics information sharing. 

For instance, one of the entries stated that these ad-hoc items are highly dependent on the 

person that does the communications and can lead to confusion or more questions from both 

sides. Therefore, these kind of communication activities should be standardized (and 

automated) as much as possible in order to reduce the risk of miscommunication and increase 

productivity from both sides. While it is difficult to determine a cadence for ad-hoc activities 

as they are highly case-dependent, by properly determining the underlying trigger and 

following a more proactive communications scheme, ad-hoc activities can be standardized to 

a certain degree as well. An example of this is the Predictive OTIF communication that is 

recently implemented towards suppliers. The qualitative data in this section suggest that there 

are areas of improvement in standardization of items such as Prio-Rein List from Section 

3.6.2.3 and how it is connected to the demand planning changes in the background. Another 

suggestion was to implement more proactive communication items (and KPIs) such as 

Predictive Unconfirmed and Predictive Past Due. The necessary background and 

implementation for such standardized communications can also be topics of the future studies. 

 

5.3.2. Centralization/Aggregation of Communications 

In the current framework, suppliers receive information from different stakeholders, at different 

times and in different formats. However, as said in the previous section, the ideal way for this 

is centralization of all quality and logistics related communications under a single point of 

contact like the Quality or Logistics Portals that suppliers are already using. The participants 

highlight this issue with the request as: “Can ASML also provide a master data matrix 

(including all the information) to suppliers, instead of  having suppliers receive 6 different files 

which is not convenient for them?”. This will reduce the amount of confusion that happens on 

suppliers’ side due to communicating with different people for each related item, and also 

increase the data integrity for the related performance metrics. In fact, one of the entries from 

the data suggested that the suppliers should receive one master data matrix which contains all 

the information aggregated from the previous five or six dashboards. This way, the 

communication process between the supplier and ASML would be much simpler, and the more 

important performance issues can be prioritized relatively easily. ASML already realized this 

need before this study, and a project is being conducted on a one-stop-shop for all quality and 

logistics communications for suppliers. 

 

5.3.3. Measurement of Communications 

While there are many (K)PIs and operational measures at ASML, the quality of communication 

has not been assessed in the sense of how well ASML is doing in communications or how it 

can be improved. Therefore, a long-term goal should be to internally implement a KPI related 

to communications performance which can track various aspects of ASML communication 
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activities. This KPI can be operationalized by implementing various quantitative measures such 

as amount of deviations from the timing of communications, amount of data reliability issues 

in the communications and number of follow-up questions to the communications item from 

the supplier. In addition to this, by means of a mutual alignment between ASML and its 

suppliers, qualitative measures can also be included within this KPI like the ones that are used 

in this study such as the satisfaction with the communications processes, usefulness of the 

communications items and so on. In short, a measurement methodology for communications 

should be implemented in the long run in order to define and put tangible targets to quality of 

communications and work towards these targets via a series of continued improvements. 

 

5.4. Feedback Loop Model 

The following feedback loop model in Figure 24 is created for the continuous improvement of 

the communications framework: 

 
Figure 24: Feedback loop for continuous improvement of communications framework 

 

This thesis is indeed one cycle or iteration of the loop that is depicted above. First and foremost, 

the starting point of a new iteration in the loop is when a (new) communication framework is 

established for logistics and quality information sharing. This was the problem definition stage 

of this thesis. Then, individual communication activities within the framework need to be 

identified via the use of interviews with stakeholders as it is done for RQ1.Following this, 

based on the identified activities, a survey needs to be conducted for assessment of the 

underlying factors of communication items. The data from the survey that was conducted as 

part of this Master thesis project plugs into the regression models and equations that is 

determined in the previous iteration and results in an evaluation of the quality of current 

framework. Afterwards, recommendations and suggestions are collected from the stakeholders 
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on the current state of the framework, which lay a basis for determining the short-term and 

long-term improvement steps. Finally, as these steps are implemented, a new (improved) 

version of the communications framework is reached and the cycle for the current iteration 

finalizes. In this model, the trigger for the next iteration is the requirement to determine whether 

the improvement steps were implemented correctly and resulted in a positive change in quality 

of the communications framework.  
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6. General Discussion 

In this section, a general discussion of the project is presented regarding the main findings, the 

theoretical and practical implications of the results, the project limitations and suggestions for 

future research directions followed by a brief conclusion. 

 

In recent years, the scientific research around supply chain collaboration and communication 

focused mostly on topics such as sustainability, green supply chains, emerging innovative 

technologies such as blockchain and firms’ financial performances. However, this research 

focused on the research gap that existed for governance, evaluation and improvement of 

supplier communication frameworks. This thesis investigated ASML’s current framework for 

quality and logistics communications to suppliers. First, interviews were performed with the 

different stakeholders involved in quality and logistics communication in order to discover how 

they are managed and what kind of information is shared with suppliers on a daily, weekly, 

monthly and ad-hoc basis. Next, a quantitative survey study on quality and logistics 

communications was performed among ASML stakeholders, in order to assess the current 

quality of communications of individual items as well as overall communications. Results 

demonstrated that there is a positive relationship between the quality of some individual 

communications items and the overall quality of communication activities. These items are 

identified as VURO, Unconfirmed, Past Due, Monthly OTIF, DOA&CQN, RCA, CAS, MQP 

and RCA CT Communications for different groups while the rest of the communications items 

were not related. Based on this, regression equations were derived for each ASML stakeholder 

group where the overall quality of communications is defined as a function of several 

significantly related individual communication items.  Following this, short-term and long-

term steps towards a best-in-class framework are briefly discussed based on qualitative data 

gathered among ASML stakeholders. These steps can be summarized as standardizing the 

timing, content and format of communications, centralizing the point of origin for 

communications and implementing performance measure for communication activities. To 

conclude, a feedback loop model for continuous improvement of communications 

framework(s) was presented and some recommendations are made in order to make 

communications improvement an iterative process. 

 

6.1. Theoretical implications 

Many recent scientific works discuss the importance of communication and information 

sharing within supply chain collaboration. Fawcett, Magnan and McCarter (2008) found out 

that inadequate information sharing is a barrier for supply chain collaboration while effective 

communication is one of the bridges for collaborative advantage. Elkady, Liu and Moizer 

(2014) use a system dynamics modelling approach in order to prove that increased flow of 

information exchange improves supply chain performance, value and collaboration.  Chen et. 

al (2009) deduced that “There is a positive relationship between the perceived level of 

information quality and the perceived level of information sharing.” and “ There is a positive 

relationship between the perceived level of information availability and the level of trust.” 

Simatupang and Sridharan (2005) indicated that better collaboration practices in supply chains 

lead to higher operational performances by “developing a valid measure for collaboration that 
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incorporates information sharing…”. While these studies approach overall communication 

activities as a sub-construct of collaboration and assess it accordingly, there is little information 

on how overall communication quality is best assessed (Chen et al. 2009). The current thesis 

tries to fill this theoretical gap by considering the (quality of) overall communications as a 

higher order construct to the (quality of) individual communication items in a supplier 

communication framework and proposing a quantitative evaluation methodology of the 

communication framework. 

 

The results of this study provide partial support for the predicted relationships between the 

individual communication items and the quality of overall communication excellence which 

falls in line with the previous research. For individual communication items, variables were 

constructed with the factors that already existed in the literature and as their internal reliabilities 

turned out to be fairly high. In addition to this, there are some individual communication items 

that are significantly positive correlated with overall quality of communications. From a 

theoretical point of view, this suggests that the quality of individual communications items 

(assessed in terms of accuracy, timeliness and such) is indeed related to the overall quality of 

communications. Moreover, this thesis demonstrates that an evaluation model can be 

constructed with underlying individual communication aspects and overall communication 

excellence features from the scientific literature. However, not all the individual 

communication items are significantly related to quality of overall communications excellence 

which is not in line with the current literature. What could be concluded from this is that there 

are still other aspects of quality of communication that are not explicitly derived or found in 

the literature. Based on the personal observations from the experience within the company  and 

qualitative data from the interviews and surveys,  factors such as the importance of the 

individual communication item(s) for the operational processes, the number of stakeholders 

involved in the communications or the duration for how long this communication is being 

actively done can be proposed as further additions to the theory. Nevertheless, the current 

evaluation methodology of the communications framework and the required data collection 

steps seems generalizable across different industries and organizations.  

 

The relationship between the human factors and overall quality of communications is partially 

supported in line with the existing literature. Nyaga, Whipple and Lynch (2009) suggested that 

there is a two-sided positive relationship between the human factors of communication and 

quality of overall communications, however, this could not be tested due to the cross-sectional 

design of the current study. However, the results of the regression analyses show that in most 

cases human factors do not explain for additional variance in overall quality of communications 

on top of the individual communication items. So, a combination of individual communication 

items already accounts for the variance in overall quality of communications that can be 

explained by the human factors. This might indicate that human factors are indirectly related 

to the overall quality of communications via the quality of specific individual communications 

items. In addition, only three human factors were taken into consideration in this study. Perhaps 

there are still other human factors that are of importance for the overall quality of 

communications, which could be explored in future research.  
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Lastly, the results of improvements steps provide some theoretical insights on how 

communication frameworks can be further developed. It can be seen that short-term 

improvements steps are mainly related to the aspects of communication that are already defined 

in literature – namely timing, amount, medium and content. However, long-term improvement 

steps bring in additional dimensions such as the degree of standardization, the degree of 

centralization and the degree of measurement. These   aspects can be considered as additions 

for assessing the quality of both individual communication items and the quality overall 

communications in the literature, next to already known aspects such as accuracy, timing, 

understandability, ease of use and reliability of the communication. Finally, the developed 

feedback loop also contributes to scientific literature by proposing a generalized methodology 

for evaluating the effects of short-term and long-term improvement steps on communication 

frameworks. 

 

6.2. Practical implications 

This study provides ASML with an assessment of their logistics and quality communications 

framework with its suppliers by providing an evaluation method based on individual 

communication items. First of all, for logistics communication, it appears that the most 

important communication items are the Daily Logistics Dashboard (VURO Hits, Unconfirmed 

Hits, PD Hits and FD Hits) and the Monthly OTIF Communication. In particular, VURO Hits 

and Monthly OTIF Communication seem to be common individual communication items both 

for OSCs’ and LSMs’ perception of overall quality in communication. This information is 

useful from a practical point of view as any possible short-term improvement for logistics 

communication should initially target these individual communication items. Moreover, this 

result is also logical, given the fact that the Daily Logistics Dashboard is the most used item 

by ASML employees and suppliers while Monthly OTIF Communication is the main 

performance driver for suppliers. Secondly, for quality communication, it appears that most of 

the individual communication items are important for the evaluation of overall quality. 

Probably, quality related communication is more sensitive to errors and changes because the 

operational frequency of quality related communications is lower while the impact of a quality 

issue is (possibly) much greater on the customer and production side due to higher costs 

associated with defective parts and ASML’s machines. Finally, it can be concluded that human 

factors are significantly related to overall quality of communications only in the case of OSCs. 

This is an important finding, since LSMs and QSMs have less interaction with the supplier 

compared to OSCs. This means that only when the amount of interaction with a supplier 

surpasses a ‘threshold-level’, human factors such as trust and transparency with the supplier 

become positively related with the overall quality of communications. 

 

 One of the main interests for ASML is the efficiency or the quality of the current supplier 

communication framework for quality and logistics. While the evaluation and regression 

modelling are done based on approximately 50% of the population, the current level of 

efficiency or quality for the supplier communication framework is around 60%. This could be 

considered a baseline for future applications of the evaluation of the framework as described 

in Section 5. Another implication of the efficiency evaluation is that with the identical form(s) 

of regression equations, the effect of short-term and long-term improvements can be assessed 
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in a quantifiable way by implementing two data collection steps. These data collections should 

be performed before and after the implementation of an improvement, in order to enable 

assessment of improvement steps’ effect on both quality of individual communication items 

and quality of overall communications. 

 

6.3. Limitations and Future Research 

As indicated in the previous sections, there are several limitations to this study. An initial 

limitation that affected especially the statistical analysis parts of the study is the small sample 

size in the questionnaire groups where the largest group was 31 employees (which equals a 

(maximum) response rate of 50%). Because of this small sample sizes in the three groups, 

multi-group analyses between different ‘demographic subgroups’ could not be performed. 

Future studies should make an effort to recruit larger samples. Furthermore, in terms of 

methodology, an additional limitation (and assumption) is that only the model significance is 

considered when building the regression equations but the internal significance of the variables 

within the model is not considered because of the small   sample size.  Secondly, 

communication is ultimately a subjective topic. For instance, while some people might perceive 

the current communication levels as low, there are also people that probably perceive the 

current communication levels as high. Therefore, there is an inherent bias associated with both 

the interview and the survey method of data collections for this topic. In order to ensure a more 

objective measurement of quality of communications, similar regression models can be derived 

based on quantitative or performance measures for communications such as the amount of 

supplier questions per communication item, the number timing deviations per communication 

item and the number of data inconsistencies per communication item.  Finally, also related to 

Section 5, people’s perception of communication may change over time with improvements 

being implemented in the framework. However, due to the nature and time limitations of this 

thesis, a cross-sectional study was conducted. As a future research direction, and also for 

continued business insight, a longitudinal study design would be required in order to see the 

effects of such short- and long-term improvements to the framework. 

 

An additional limitation of this study is that, while it focuses on a topic related to ASML’s 

supplier communications, the suppliers were not involved in this case study to provide their 

perspective on the quality of the quality/logistics communications from ASML. This again is 

mostly related to time limitations of the thesis project, but also connected to legal limitations 

regarding data availability, willingness from the suppliers to contribute to the study, and the 

ongoing Coronavirus pandemic. As a future research direction, the supplier perspective should 

also be included as communication is a bi-directional process. A further research direction 

could be to conduct this study on multiple supply chain partners in order to have a more 

thorough understanding of the different communication frameworks that exist across different 

industries and sectors so that more generalizable models can be produced and mutual problems 

of frameworks can be identified. An additional recommendation is to narrow down the scope 

and number of communication activities in each instance of the future research, for instance by 

focusing on communications only related to a single activity or process, as larger scopes make 

it difficult to draw logical and generally applicable conclusions. 
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Further research and validation of the results found in this thesis via other case studies within 

ASML are required, as well as the managerial perspective from the groups that are involved in 

the study. In order to ensure the generalizability of the findings of this thesis, current study 

approach should be replicated not only in different departments of ASML but also in different 

companies. 

 

6.4. Conclusion 

This study shows that, a theory-based measurement system can be developed for the quality of 

supplier communication frameworks that is based on the quality of individual communication 

activities. The outcome(s) of this measurement system can be iteratively used as point of 

improvement via a feedback loop in order reach a best-in-class supplier communication 

framework from the current or starting state of the communication framework.  
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Appendix A: Interview Questions 

 

 

For each communication item: 

 

1- What is the communicated performance metric or information? (Example: VURO, 

OTIF, MQP, Past Due etc.) 

2- What is the content communicated to supplier for this item? (Example: Plant, 12NC, 

PO Line, Delivery Date, Hit etc.) 

3- What is the medium/format of this communication item? (Example: Fixed Excel by e-

mail, PDF report etc.) 

4- Is this communication on regular basis (daily, weekly, monthly) OR ad-hoc 

(operational, case-by-case)? 

5- If regular basis, what is the timing (daily, weekly, monthly); If ad-hoc, what is the 

frequency and trigger (once every few days based on conditions) 

6- Who facilitates the communication for this item? (Example: BA, LSM, OSC, QSM) 

7- For which suppliers is this communication applicable for? 
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Appendix B: Full version (Part 2 and Part 3) of OSC Questionnaire 

Item Assessment Statements 

6) VURO Hits for Normal Purchase Orders 6.1)“We share accurate information with our suppliers.”  

  6.2)“The timing of this information is suitable for ASML's operational processes.”  

  6.3)“The content addresses ASML's operational requirements from its suppliers.”  

  6.4)“We provide reliable data to our suppliers.”  

  6.5)“The suppliers can understand this information without any follow-up questions.” 

  6.6)“The suppliers can easily make use of the provided information without any additional data.” 

7) VURO Hits for Repair Purchase Orders 7.1)“We share accurate information with our suppliers.”  

  7.2)“The timing of this information is suitable for ASML's operational processes.”  

  7.3)“The content addresses ASML's operational requirements from its suppliers.”  

  7.4)“We provide reliable data to our suppliers.”  

  7.5)“The suppliers can understand this information without any follow-up questions.” 

  7.6)“The suppliers can easily make use of the provided information without any additional data.” 

8) Past Due Hits for Normal Purchase Orders 8.1)“We share accurate information with our suppliers.”  

  8.2)“The timing of this information is suitable for ASML's operational processes.”  

  8.3)“The content addresses ASML's operational requirements from its suppliers.”  

  8.4)“We provide reliable data to our suppliers.”  

  8.5)“The suppliers can understand this information without any follow-up questions.” 

  8.6)“The suppliers can easily make use of the provided information without any additional data.” 

9) Past Due Hits for Repair Purchase Orders 9.1)“We share accurate information with our suppliers.”  

  9.2)“The timing of this information is suitable for ASML's operational processes.”  

  9.3)“The content addresses ASML's operational requirements from its suppliers.”  

  9.4)“We provide reliable data to our suppliers.”  

  9.5)“The suppliers can understand this information without any follow-up questions.” 

  9.6)“The suppliers can easily make use of the provided information without any additional data.” 

10) Unconfirmed Hits for Normal Purchase Orders 10.1)“We share accurate information with our suppliers.”  

  10.2)“The timing of this information is suitable for ASML's operational processes.”  

  10.3)“The content addresses ASML's operational requirements from its suppliers.”  

  10.4)“We provide reliable data to our suppliers.”  

  10.5)“The suppliers can understand this information without any follow-up questions.” 

  10.6)“The suppliers can easily make use of the provided information without any additional data.” 

11) Unconfirmed Hits for Repair Purchase Orders 11.1)“We share accurate information with our suppliers.”  

  11.2)“The timing of this information is suitable for ASML's operational processes.”  

  11.3)“The content addresses ASML's operational requirements from its suppliers.”  

  11.4)“We provide reliable data to our suppliers.”  

  11.5)“The suppliers can understand this information without any follow-up questions.” 

  11.6)“The suppliers can easily make use of the provided information without any additional data.” 

12) Future Delivery Hits for Normal Purchase 

Orders 12.1)“We share accurate information with our suppliers.”  

  12.2)“The timing of this information is suitable for ASML's operational processes.”  

  12.3)“The content addresses ASML's operational requirements from its suppliers.”  

  12.4)“We provide reliable data to our suppliers.”  

  12.5)“The suppliers can understand this information without any follow-up questions.” 

  12.6)“The suppliers can easily make use of the provided information without any additional data.” 

  12.7)“Please mark DISAGREE for this statement.” (First check for validity) 

13) Future Delivery Hits for Repair Purchase 

Orders 13.1)“We share accurate information with our suppliers.”  

  13.2)“The timing of this information is suitable for ASML's operational processes.”  
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  13.3)“The content addresses ASML's operational requirements from its suppliers.”  

  13.4)“We provide reliable data to our suppliers.”  

  13.5)“The suppliers can understand this information without any follow-up questions.” 

  13.6)“The suppliers can easily make use of the provided information without any additional data.” 

14) Weekly OTIF Information 14.1)“We share accurate information with our suppliers.”  

  14.2)“The timing of this information is suitable for ASML's operational processes.”  

  14.3)“The content addresses ASML's operational requirements from its suppliers.”  

  14.4)“We provide reliable data to our suppliers.”  

  14.5)“The suppliers can understand this information without any follow-up questions.” 

  14.6)“The suppliers can easily make use of the provided information without any additional data.” 

15) Weekly POTIF Information 15.1)“We share accurate information with our suppliers.”  

  15.2)“The timing of this information is suitable for ASML's operational processes.”  

  15.3)“The content addresses ASML's operational requirements from its suppliers.”  

  15.4)“We provide reliable data to our suppliers.”  

  15.5)“The suppliers can understand this information without any follow-up questions.” 

  15.6)“The suppliers can easily make use of the provided information without any additional data.” 

16) Monthly OTIF Performance 16.1)“We share accurate information with our suppliers.”  

  16.2)“The timing of this information is suitable for ASML's operational processes.”  

  16.3)“The content addresses ASML's operational requirements from its suppliers.”  

  16.4)“We provide reliable data to our suppliers.”  

  16.5)“The suppliers can understand this information without any follow-up questions.” 

  16.6)“The suppliers can easily make use of the provided information without any additional data.” 

17) Weekly Logistics Portal Information 17.1)“We share accurate information with our suppliers.”  

  17.2)“The timing of this information is suitable for ASML's operational processes.”  

  17.3)“The content addresses ASML's operational requirements from its suppliers.”  

  17.4)“We provide reliable data to our suppliers.”  

  17.5)“The suppliers can understand this information without any follow-up questions.” 

  17.6)“The suppliers can easily make use of the provided information without any additional data.” 

18) Weekly Expediting Report Information 18.1)“We share accurate information with our suppliers.”  

  18.2)“The timing of this information is suitable for ASML's operational processes.”  

  18.3)“The content addresses ASML's operational requirements from its suppliers.”  

  18.4)“We provide reliable data to our suppliers.”  

  18.5)“The suppliers can understand this information without any follow-up questions.” 

  18.6)“The suppliers can easily make use of the provided information without any additional data.” 

19) Weekly Prio-Rein List Information 19.1)“We share accurate information with our suppliers.”  

  19.2)“The timing of this information is suitable for ASML's operational processes.”  

  19.3)“The content addresses ASML's operational requirements from its suppliers.”  

  19.4)“We provide reliable data to our suppliers.”  

  19.5)“The suppliers can understand this information without any follow-up questions.” 

  19.6)“The suppliers can easily make use of the provided information without any additional data.” 

20) DHL Ticket Information 20.1)“We share accurate information with our suppliers.”  

  20.2)“The timing of this information is suitable for ASML's operational processes.”  

  20.3)“The content addresses ASML's operational requirements from its suppliers.”  

  20.4)“We provide reliable data to our suppliers.”  

  20.5)“The suppliers can understand this information without any follow-up questions.” 

  20.6)“The suppliers can easily make use of the provided information without any additional data.” 

21) Emergencies and Escalations Information 21.1)“We share accurate information with our suppliers.”  
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  21.2)“The timing of this information is suitable for ASML's operational processes.”  

  21.3)“The content addresses ASML's operational requirements from its suppliers.”  

  21.4)“We provide reliable data to our suppliers.”  

  21.5)“The suppliers can understand this information without any follow-up questions.” 

  21.6)“The suppliers can easily make use of the provided information without any additional data.” 

22) Supply Investigation Information 22.1)“We share accurate information with our suppliers.”  

  22.2)“The timing of this information is suitable for ASML's operational processes.”  

  22.3)“The content addresses ASML's operational requirements from its suppliers.”  

  22.4)“We provide reliable data to our suppliers.”  

  22.5)“The suppliers can understand this information without any follow-up questions.” 

  22.6)“The suppliers can easily make use of the provided information without any additional data.” 

23) Logistics Excellence 
23.1)“Overall, the quality of our communications with suppliers is good.” 

  
23.2)“We share enough amount of information with our suppliers for Logistics.” 

  
23.3)“We share Logistics information in proper and usable formats.”  

  
23.4)“We share Logistics information in proper timing that enables supplier to take necessary 

actions.”  

  
23.5)“There are many gaps in our Logistics performance communication to suppliers.”  

  
23.6)“There are many possible improvements and changes for Logistics communication to our 

suppliers.”  

  
23.7)“We are transparent enough in Logistics related communications to our suppliers.”  

  
23.8)“There is trust between us and our suppliers regarding Logistics related communications.”  

  
23.9)“Please mark NEUTRAL for this statement.”  (Second check for validity) 

  
23.9)“The management puts attention to excellence in our Logistics related communications to 

suppliers.” 
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Appendix C: Full version (Part 2 and Part 3) of LSM Questionnaire 

Item Assessment Statements 

6) VURO Hits for Normal Purchase Orders 6.1)“We share accurate information with our suppliers.”  

  6.2)“The timing of this information is suitable for ASML's operational processes.”  

  6.3)“The content addresses ASML's operational requirements from its suppliers.”  

  6.4)“We provide reliable data to our suppliers.”  

  6.5)“The suppliers can understand this information without any follow-up questions.” 

  6.6)“The suppliers can easily make use of the provided information without any additional data.” 

7) VURO Hits for Repair Purchase Orders 7.1)“We share accurate information with our suppliers.”  

  7.2)“The timing of this information is suitable for ASML's operational processes.”  

  7.3)“The content addresses ASML's operational requirements from its suppliers.”  

  7.4)“We provide reliable data to our suppliers.”  

  7.5)“The suppliers can understand this information without any follow-up questions.” 

  7.6)“The suppliers can easily make use of the provided information without any additional data.” 

8) Past Due Hits for Normal Purchase Orders 8.1)“We share accurate information with our suppliers.”  

  8.2)“The timing of this information is suitable for ASML's operational processes.”  

  8.3)“The content addresses ASML's operational requirements from its suppliers.”  

  8.4)“We provide reliable data to our suppliers.”  

  8.5)“The suppliers can understand this information without any follow-up questions.” 

  8.6)“The suppliers can easily make use of the provided information without any additional data.” 

9) Past Due Hits for Repair Purchase Orders 9.1)“We share accurate information with our suppliers.”  

  9.2)“The timing of this information is suitable for ASML's operational processes.”  

  9.3)“The content addresses ASML's operational requirements from its suppliers.”  

  9.4)“We provide reliable data to our suppliers.”  

  9.5)“The suppliers can understand this information without any follow-up questions.” 

  9.6)“The suppliers can easily make use of the provided information without any additional data.” 

10) Unconfirmed Hits for Normal Purchase Orders 10.1)“We share accurate information with our suppliers.”  

  10.2)“The timing of this information is suitable for ASML's operational processes.”  

  10.3)“The content addresses ASML's operational requirements from its suppliers.”  

  10.4)“We provide reliable data to our suppliers.”  

  10.5)“The suppliers can understand this information without any follow-up questions.” 

  10.6)“The suppliers can easily make use of the provided information without any additional data.” 

11) Unconfirmed Hits for Repair Purchase Orders 11.1)“We share accurate information with our suppliers.”  

  11.2)“The timing of this information is suitable for ASML's operational processes.”  

  11.3)“The content addresses ASML's operational requirements from its suppliers.”  

  11.4)“We provide reliable data to our suppliers.”  

  11.5)“The suppliers can understand this information without any follow-up questions.” 

  11.6)“The suppliers can easily make use of the provided information without any additional data.” 

12) Future Delivery Hits for Normal Purchase 

Orders 12.1)“We share accurate information with our suppliers.”  

  12.2)“The timing of this information is suitable for ASML's operational processes.”  

  12.3)“The content addresses ASML's operational requirements from its suppliers.”  

  12.4)“We provide reliable data to our suppliers.”  

  12.5)“The suppliers can understand this information without any follow-up questions.” 

  12.6)“The suppliers can easily make use of the provided information without any additional data.” 

  12.7)“Please mark DISAGREE for this statement.” (First check for validity) 

13) Future Delivery Hits for Repair Purchase 

Orders 13.1)“We share accurate information with our suppliers.”  

  13.2)“The timing of this information is suitable for ASML's operational processes.”  
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  13.3)“The content addresses ASML's operational requirements from its suppliers.”  

  13.4)“We provide reliable data to our suppliers.”  

  13.5)“The suppliers can understand this information without any follow-up questions.” 

  13.6)“The suppliers can easily make use of the provided information without any additional data.” 

14) Weekly OTIF Information 14.1)“We share accurate information with our suppliers.”  

  14.2)“The timing of this information is suitable for ASML's operational processes.”  

  14.3)“The content addresses ASML's operational requirements from its suppliers.”  

  14.4)“We provide reliable data to our suppliers.”  

  14.5)“The suppliers can understand this information without any follow-up questions.” 

  14.6)“The suppliers can easily make use of the provided information without any additional data.” 

15) Weekly POTIF Information 15.1)“We share accurate information with our suppliers.”  

  15.2)“The timing of this information is suitable for ASML's operational processes.”  

  15.3)“The content addresses ASML's operational requirements from its suppliers.”  

  15.4)“We provide reliable data to our suppliers.”  

  15.5)“The suppliers can understand this information without any follow-up questions.” 

  15.6)“The suppliers can easily make use of the provided information without any additional data.” 

16) Monthly OTIF Performance 16.1)“We share accurate information with our suppliers.”  

  16.2)“The timing of this information is suitable for ASML's operational processes.”  

  16.3)“The content addresses ASML's operational requirements from its suppliers.”  

  16.4)“We provide reliable data to our suppliers.”  

  16.5)“The suppliers can understand this information without any follow-up questions.” 

  16.6)“The suppliers can easily make use of the provided information without any additional data.” 

17) Supply Investigation Information 17.1)“We share accurate information with our suppliers.”  

  17.2)“The timing of this information is suitable for ASML's operational processes.”  

  17.3)“The content addresses ASML's operational requirements from its suppliers.”  

  17.4)“We provide reliable data to our suppliers.”  

  17.5)“The suppliers can understand this information without any follow-up questions.” 

  17.6)“The suppliers can easily make use of the provided information without any additional data.” 

18) Improvement Plans and Monthly SAT 

Meetings 18.1)“We share accurate information with our suppliers.”  

  18.2)“The timing of this information is suitable for ASML's operational processes.”  

  18.3)“The content addresses ASML's operational requirements from its suppliers.”  

  18.4)“We provide reliable data to our suppliers.”  

  18.5)“The suppliers can understand this information without any follow-up questions.” 

  18.6)“The suppliers can easily make use of the provided information without any additional data.” 

19) Logistics Excellence 19.1)“Overall, the quality of our communications with suppliers is good.” 

  19.2)“We share enough amount of information with our suppliers for Logistics.” 

  19.3)“We share Logistics information in proper and usable formats.”  

  

19.4)“We share Logistics information in proper timing that enables supplier to take necessary 

actions.”  

  19.5)“There are many gaps in our Logistics performance communication to suppliers.”  

  

19.6)“There are many possible improvements and changes for Logistics communication to our 

suppliers.”  

  19.7)“We are transparent enough in Logistics related communications to our suppliers.”  

  19.8)“There is trust between us and our suppliers regarding Logistics related communications.”  

  19.9)“Please mark NEUTRAL for this statement.”  (Second check for validity) 

  

19.9)“The management puts attention to excellence in our Logistics related communications to 

suppliers.” 
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Appendix D: Full version (Part 2 and Part 3) of QSM Questionnaire 

Item Assessment Statements 

6) Daily DOA/CQN Information 6.1)“We share accurate information with our suppliers.”  

  6.2)“The timing of this information is suitable for ASML's operational processes.”  

  6.3)“The content addresses ASML's operational requirements from its suppliers.”  

  6.4)“We provide reliable data to our suppliers.”  

  6.5)“The suppliers can understand this information without any follow-up questions.” 

  6.6)“The suppliers can easily make use of the provided information without any additional data.” 

7) Weekly Open RCA/Additional RCA Hits 7.1)“We share accurate information with our suppliers.”  

  7.2)“The timing of this information is suitable for ASML's operational processes.”  

  7.3)“The content addresses ASML's operational requirements from its suppliers.”  

  7.4)“We provide reliable data to our suppliers.”  

  7.5)“The suppliers can understand this information without any follow-up questions.” 

  7.6)“The suppliers can easily make use of the provided information without any additional data.” 

8) Weekly Open DOA RCA/Open CQN RCA 

Hits 8.1)“We share accurate information with our suppliers.”  

  8.2)“The timing of this information is suitable for ASML's operational processes.”  

  8.3)“The content addresses ASML's operational requirements from its suppliers.”  

  8.4)“We provide reliable data to our suppliers.”  

  8.5)“The suppliers can understand this information without any follow-up questions.” 

  8.6)“The suppliers can easily make use of the provided information without any additional data.” 

  8.7)“Please mark NEUTRAL for this statement.” (First check for validity) 

9) Weekly Open Complaint Hits 9.1)“We share accurate information with our suppliers.”  

  9.2)“The timing of this information is suitable for ASML's operational processes.”  

  9.3)“The content addresses ASML's operational requirements from its suppliers.”  

  9.4)“We provide reliable data to our suppliers.”  

  9.5)“The suppliers can understand this information without any follow-up questions.” 

  9.6)“The suppliers can easily make use of the provided information without any additional data.” 

10) Weekly CAS Performance 10.1)“We share accurate information with our suppliers.”  

  10.2)“The timing of this information is suitable for ASML's operational processes.”  

  10.3)“The content addresses ASML's operational requirements from its suppliers.”  

  10.4)“We provide reliable data to our suppliers.”  

  10.5)“The suppliers can understand this information without any follow-up questions.” 

  10.6)“The suppliers can easily make use of the provided information without any additional data.” 

11) Quality Communication Tool (QCT) 11.1)“We share accurate information with our suppliers.”  

  11.2)“The timing of this information is suitable for ASML's operational processes.”  

  11.3)“The content addresses ASML's operational requirements from its suppliers.”  

  11.4)“We provide reliable data to our suppliers.”  

  11.5)“The suppliers can understand this information without any follow-up questions.” 

  11.6)“The suppliers can easily make use of the provided information without any additional data.” 

12) Monthly MQP 3.0 Information 12.1)“We share accurate information with our suppliers.”  

  12.2)“The timing of this information is suitable for ASML's operational processes.”  

  12.3)“The content addresses ASML's operational requirements from its suppliers.”  

  12.4)“We provide reliable data to our suppliers.”  

  12.5)“The suppliers can understand this information without any follow-up questions.” 

  12.6)“The suppliers can easily make use of the provided information without any additional data.” 

13) Monthly RCA CT Information 13.1)“We share accurate information with our suppliers.”  

  13.2)“The timing of this information is suitable for ASML's operational processes.”  
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  13.3)“The content addresses ASML's operational requirements from its suppliers.”  

  13.4)“We provide reliable data to our suppliers.”  

  13.5)“The suppliers can understand this information without any follow-up questions.” 

  13.6)“The suppliers can easily make use of the provided information without any additional data.” 

14) Improvement Plans and Monthly SAT 

Meetings 14.1)“We share accurate information with our suppliers.”  

  14.2)“The timing of this information is suitable for ASML's operational processes.”  

  14.3)“The content addresses ASML's operational requirements from its suppliers.”  

  14.4)“We provide reliable data to our suppliers.”  

  14.5)“The suppliers can understand this information without any follow-up questions.” 

  14.6)“The suppliers can easily make use of the provided information without any additional data.” 

15) Quality Excellence 15.1)“Overall, the quality of our communications with suppliers is good.” 

  15.2)“We share enough amount of information with our suppliers for Quality.” 

  15.3)“We share Quality information in proper and usable formats.”  

  

15.4)“We share Quality information in proper timing that enables supplier to take necessary 

actions.”  

  15.5)“There are many gaps in our Quality performance communication to suppliers.”  

  

15.6)“There are many possible improvements and changes for Quality communication to our 

suppliers.”  

  15.7)“We are transparent enough in Quality related communications to our suppliers.”  

  15.8)“There is trust between us and our suppliers regarding Quality related communications.”  

  15.9)“Please mark DISAGREE for this statement.”  (Second check for validity) 

  

15.9)“The management puts attention to excellence in our Quality related communications to 

suppliers.” 

 


