
 Eindhoven University of Technology

MASTER

Logistical information sharing and collaboration between ASML and its supply chain

van Rooy, J.C.

Award date:
2010

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain

https://research.tue.nl/en/studentTheses/fe6efba9-e9cb-4712-9002-bf52dea8d1a0


 Eindhoven, august  2010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

BSc industrial engineering, TU/e 2006 

Student identity number 0547658 

 

 

 

in partial fulfilment of the requirements for the degree of 

 

Master of Science 

in Operations Management and Logistics 

 

 

 

Supervisors TU/e: 

Prof. Dr. Ir. J.W.M. Bertrand 

Dr. Ir. J.J. Berends 

 

Supervisors ASML: 

Ir. S.F. Vos 

Msc. Ing. R.G.W. Veraa 

Logistical information 

sharing and collaboration 

between ASML and its 

supply chain 
 

By JC van Rooy 



2 

 

  



3 

 

TUE. School of Industrial Engineering. 

Series Master Theses Operations Management and Logistics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Subject headings: Logistics, Supply-chain. 

 



4 

 

  



5 

 

Preface 
 

This master thesis project has served as the final report for achieving a masters degree in industrial 

engineering at the Eindhoven University of Technology. In this report it will be gradually discussed 

how the project evolved. The literary study, the development of a research design, execution of the 

research and finally the results and conclusions.  

 

This project started in august of 2009, when the first conversations about conducting a thesis started 

at ASML. In December the actual assignment was formulated and the initial start was made with the 

literary review. As a practical research question could already be formulated in an early stage, the 

literary review could be well focused on this topic as will be discussed later on. Due to the inherently 

unstable semiconductor industry ASML operates in, and the accompanying changing market 

circumstances, many iterations and some changes in focus occurred during the project. Nonetheless 

the project was finished at the end of August 2010 and interesting results were found. 

 

As the project title already indicates, the topic of information sharing has been addressed in this 

study. As it will be clearly pointed out throughout this report, it is not as straightforward as it may 

seem and good relationships and collaboration are essential for it to be effective.  Several interesting 

findings and practical advice could be provided to ASML. I hope you enjoy reading this report and 

that some of its findings and conclusions might help to make better decisions in the future.  

  



6 

 

 

  



7 

 

1.Management Summary  
 

As the title suggest, in this thesis the possibilities for increasing logistical information sharing and 

supply chain cooperation have been identified for ASML and its supply chain. As ASML operates in 

the high tech semiconductor industry and has to order materials well before actual demand is 

known, it encounters many unique challenges in its supply chain.  

Initially the focus of the project was to analyze the current way of sharing logistical and planning 

(L&P) information by  ASML and its suppliers, the “as-is” situation, and to identify possible extensions 

of this way of working, the so called “could-be” situation.  

This focus was used to conduct a literature review. During this literature review it was concluded that 

not only the information sharing mechanism (what, when, how and with whom) is relevant, but that 

also the willingness to cooperate is important in order to ensure effective information sharing and 

supply chain coordination. To give some deeper understanding of this concept, the willingness to 

cooperate was argued to be influenced by relational symmetry, trust, long term commitment, shared 

meaning and goals, fair control mechanisms and finally perceived benefits. 

 

As a result it was decided to address the actual information as well as the willingness to cooperate in 

this study, but to furthermore also include the workload associated with sharing this information and 

possible influence on other processes. The research questions and sub questions where formulated 

as follows: 

 

How can the logistical and planning information exchange between ASML and its suppliers be 

improved, such that ASML is better able to increase supply chain coordination in a controllable way 

and when would the supplier willing to cooperate? 

 

This question is divided in the following sub questions: 

 

1.1 What misalignments and inefficiencies occur in de logistical information sharing process? 

What information is missing? 

1.2 How can the current situation be improved? What extra or missing information would be 

sensible to share? Are there differences for different suppliers? 

2.1 Are suppliers currently willing to cooperate and why? 

2.2 When it is needed, how could ASML improve the willingness to cooperate at its supplier? Is 

this different for different suppliers? 

3.1 How can the new information and possibly other processes be managed effectively by 

ASML as well as its suppliers? 

3.2 Is there a possible negative or positive influence on other business processes? 

 

Subsequently the research method was designed to gather data. It was decided to use interviews and 

after a selection procedure, 10 relevant suppliers were selected. These suppliers were interviewed 

on how the plan their “as-is” processes and how and what L&P information they use from ASML to 

do this. The processes identified that were used in the interviews were:  

1) Arrange capacity and flexibility 

2) Plan their own supply chain and production 

3) Start and finish production in time 

4) Ship materials in time to ASML 

5) Planning redesigns 

Next to these 5 topics, the feasibility of sharing “could-be” information, being operational buffers 

and WIP was also tested for feasibility. 
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As the interviews went well and much interesting information was gathered during the initial 

interviews and follow up calls,  many interesting findings were done. After discussing the findings 

some final conclusion can be made. First of all, it was found that many aspects about ASML’s 

performance were already very positive. The portal was mentioned to work well and was very 

professional, also suppliers mentioned it is impressive  that ASML can forecast system demand as it 

currently does. Furthermore  the cooperation with ASML representatives was mentioned to be 

pleasant and it was also indicated at several occasions that they are very competent and suppliers 

can learn from them. Nonetheless it was also found that there are some indications that show that 

improvements are possible. 

 

It was found that although performance is already  good, ASML and its supply chain are facing an 

unique situation in which coordinating the supply chain is extremely challenging. Because of the 

unpredictable demand and high financial risks of high inventories, it is found that the supply chain 

needs to constantly balance the ability logistical performance and potential costs, as suppliers need 

to anticipate on demand and order in advance. Also because of the relatively inaccurate and 

incomplete forecasts and delayed communication of information throughout the supply chain, 

upstream in the supply chain it is even more difficult to perform as indicated in figure I. 

 

 
Figure I Challenges upstream 

Furthermore as ASML has a strong way of working and it is found that this is sometimes somewhat 

forced onto suppliers, the willingness to cooperate is reduced. Together with the unpredictable 

demand this is argued to lead to the situations in which suppliers “try not to be the bottleneck”. 

Instead of doing what they can, suppliers try to anticipate on demand and future situations and are 

likely to perform in a way they doesn’t directly cause problems. This reduces the ability to coordinate 

the supply chain for ASML. Therefore suggestions have been proposed for improving the logistical 

and planning information and the willingness to cooperate. The following suggestions for improving 

the logistical and planning information are done: 

 

1. Increase the availability of were-used info, with this information suppliers know which of 

their products are in which machines. Thereby the move rate letter and start plan can be 

more accurately analyzed. 

2. Increase the forecasts of suppliers. It was found that suppliers themselves don’t always 

forecast, enhancing the problems displayed in figure I. Increasing this would therefore 

potentially increase supply chain performance  
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3. Forecast non-system demand. Although system demand is well forecasted, non-system 

demand (like upgrades, service demand, repairs et.) are not well forecasted and are 

mentioned to be ordered relatively late. Increasing the forecast of this type of demand 

would also improve entire supply chain performance. 

4. Use the move rate letter as alarm bell. The move rate letter is a letter informing suppliers 

about possible changes in levels of demand The frequency of this letter is currently high, 

thereby reducing the reaction to the letter. By using the letters only for situations in which 

appropriate actions are necessary, it will expectedly have more effect. 

5. Use actual reaction times instead of order times. This means that materials should be 

ordered when a supplier is still reasonably able to react on demand. 

6. Reschedules could be further prioritized. Leading to a stronger focus on the most important 

reschedules. This is especially advised in the last weeks before delivery as these reschedules 

can be disrupting for production. 

7. In order to make information transfer more efficient, ERP integration could be considered for 

certain suppliers. 

8. For the redesigns, communicating the drawings sooner, not implementing so called “date 

changes” and better communicating “end of life” products could also increase supply chain 

performance. 

9. SC state information could be shared where seen relevant and suppliers want to cooperate. 

Commercial agreements can also be used to create more supply chain visibility. 

 

In order to also increase the willingness to cooperate form the supplier side, suggestions have been 

done to improve this. It is suggested to create a more intimate network with selected suppliers and 

to furthermore use financial agreements to create more stability and predictability of performance in 

the supply chain. As ASML has a very diverse, ever changing,  supply base it is suggested that for all 

improvements it should carefully be considered which ones to implement at which supplier, 

therefore a contingent approach is advised. In order to keep this approach manageable, suggestions 

have been done to possibly increase empowerment. This could increase the agility of the 

organization, which is seen as “rigid” by several suppliers. Thereby increasing the ability to use a 

contingent approach.  

 

As ASML is already increasing its operational excellence, some of these suggestions might already be 

implemented. Nonetheless this suggestions are seen as relevant for increasing operational excellence 

which could therefore possibly help to increase future supply chain performance.   

  

Next to the abovementioned practical findings, relevant support for relationships in the research 

model have been found during this study. As expected the quality of the information sharing 

mechanism was relevant for effective information sharing and coordination. Next to this several 

improvement for increasing the information sharing mechanism were found. Indicating that mainly 

the “what” and “when” factors are important instead of the “how” and “with whom” factors.  

Next to the information sharing mechanism, interestingly also support was found to indicate that the 

willingness to cooperate is also a relevant factor when considering effective information sharing. In 

this case for ASML, especially the relational symmetry and perceived benefit seem as important 

factors. As argued, ASML has a strong way of working, which it sometimes possibly forces onto 

suppliers. Thereby reducing the willingness to cooperate. 

Furthermore it has been shown that suppliers are not always willing to always exactly do what ASML 

expects because a lack of perceived benefits and try to anticipate on demand. The “try not to be the 

bottleneck” this increases the unpredictability of the supply chain performance. Although these 

findings are interesting, further research is proposed for this research model to validate possible 

relations. 
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2. Introduction 
In order to create a clear picture about to context of this study, some general information will be 

discussed in this introduction. First general issues with information sharing in the supply chain will be 

addressed. Then some background information about ASML will be given and current issues that 

ASML faces will be discussed. This will help to create a better view of why this project was initiated 

and what the goals of this study are.   

2.1 Supply chain information sharing and collaboration 
As the title of this thesis suggests, this study is about  supply chain information sharing and 

collaboration. But as these are broad concepts, they will be elaborated on here in order to create a 

better view of why it is important and why it is an important issue in supply chain management. 

As in the competitive world we know today, products become increasingly complex and an increased 

amount of specialization is needed to be able to cope with these changes. As businesses try to focus 

on their core competencies, this tends to lead to an increased trend towards outsourcing as 

specialized skills need to be sourced. Furthermore others outsource because another party could do 

it at a lower cost than they can do it themselves.  

Although outsourcing obviously has its benefits, it does come at a price. As work is outsourced to an 

external company, there is less control over the work. The work becomes less “visible” as to speak. 

Sharing logistical and planning (L&P) information is therefore needed to coordinate the work as 

shown in figure 1. The needed amount of information and the accuracy of the information can 

however change for different circumstances, as sharing information can also be costly. Therefore it is 

important to make sensible decisions about what and how much information is shared.  

 

 
Figure 1 Logistical and planning information exchange 

Next to sharing L&P information, outsourcing also requires collaboration of parties involved. As 

different parties are responsible for achieving an end result, this requires that these parties adjust to 

one another so that they can both achieve their goals. Also the degree of collaboration needed to 

achieve an end goal can change for different situations. The goal of this study is to investigate what 

an important approach should be considering collaboration and L&P information sharing taking a 

theoretical perspective and to test these theories in practice. A more theoretical discussion of these 

concepts will therefore be presented in chapter 3.  

However, first the practical context in which the study was done and how the problem was 

formulated will be addressed first. The company that initiated this study was ASML, a manufacturer 

of lithographic systems for the semiconductor industry located in Veldhoven, the Netherlands. Some 

information about ASML and its background will therefore be addressed in the following section. 

2.2 General information about ASML 

ASML produces high tech step-and-scan-systems for the semiconductor industry. It’s main customers 

are companies like Samsung, TSMC and Intel. Currently ASML is market leader in this market and has 

approximately 75% of the market share. Its two main competitors are Canon and Nikon. The systems 

that ASML currently produces are technologically superior to its competitors. They have a more 

detailed print and they have a higher production rate; they can produce approximately twice as 
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much as the systems of ASML’s competitors can. But ASML’s systems are also twice as expensive. 

Also their competitors are constantly trying to match the technology of ASML. So for ASML it is a 

constant struggle to stay ahead of the competition and retain their market share. For this they are 

highly dependent on their supply chain. ASML itself does part of the subassembly and the entire final 

assembly, testing and installing the systems, but they outsource the production of parts entirely. So 

in order to retain its competitive advantage, ASML needs a strong supplier base and a well designed 

supply chain strategy in order to stay ahead of competition and uphold its market position.  

 

 

 

 
 

 

 

 

 

 

Figure 2 ASML's NXT 1950i step-and-scan-system 

2.3 Supply chain characteristics at ASML 
ASML outsources approximately 90% of the value of the scan-and-step-systems it produces. It 

outsources this work to over 400 suppliers which are mainly located in the south part of the 

Netherlands and the Ruhr area in Germany, but also in other EU countries, Asia and the US. ASML 

uses a supply chain management philosophy called value sourcing. This implies that ASML monitors 

the performance of its suppliers continuously on the aspects of quality, logistics, technology and 

costs (QLTC) and helps to improve their technological knowledge and processes. When a supplier 

doesn’t perform to the standards set by ASML, a team from ASML will try to improve the 

performance of the supplier up to the required level. This is important in order to keep the systems 

up to the high quality standards set by ASML and retain their competitive advantage. Also ASML 

holds service contracts and can be held responsible for down time of the system when operational at 

the customer. This can lead to heavy penalties because of lost sales incurred by the customer. 

Therefore ASML uses multiple suppliers for every competence in order to reduce dependencies on 

suppliers and to motivate them to improve and innovate. Furthermore ASML helps certain suppliers 

to generate more sales in other market segments. For instance in the automotive or aviation 

industry. ASML has taken this approach because it incurs strong down and up turns in demand; the 

semiconductor industry is very volatile. ASML has large financial buffers to cope with this volatility, 

but not all suppliers have this luxury. Therefore, when a strong downturn occurs, some suppliers 

which are highly dependent on the semiconductor industry for business could face bankruptcy. ASML 

doesn’t want to risk losing a supplier which it has invested heavily in to meet its requirements. 

Therefore it encourages suppliers to have a more diverse customer base.  

 

ASML currently is best categorized as a make to plan organization. This is due to the long lead times 

in the supply chain and the short delivery times demanded by the customers. ASML needs to 

anticipate customer demand and must fill the “pipeline” with products, so it is able to deliver a 

system when demanded. This strategy leads to certain complex issues in the supply chain, because 

expected demand is regularly rescheduled as information about market demand changes rapidly. 

Also the fast pace of the semiconductor industry and the relatively long lead times for some 

lithography components cause many engineering changes to occur over the manufacturing lifetime 

of a system type. Two systems of exactly the same type could have very different bills of materials. 
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All these issues lead to a complex and  “nervous” purchasing process which needs from both the 

suppliers and ASML’s side a significant amount of resources to manage. ASML and its suppliers are 

continuously seeking to improve these processes and work more efficiently.  

2.4 Improving supply chain planning  

As mentioned before, ASML faces many challenges when increasing supply chain performance. As 

ASML’s supply chain is very complex and constantly changing, it is constantly faced with new issues 

and changing relationships in order to meet demand and work efficiently. therefore it is inherently 

very difficult to create stable processes in the supply chain.  Furthermore as for ASML customer 

intimacy and product leadership are very important to compete in the semiconductor industry, it is 

often unwise to give priority to operational excellence. Customer demand needs to be met and 

product development must continue at all costs. Nonetheless,  ASML’s is still seeking for possibilities 

to increase operational efficiency, especially because this might prove to be important to stay 

competitive in the future. 

 

Next to the active involvement with suppliers mentioned earlier, ASML is also trying to improve the 

operational efficiency by improving the way it shares logistical and planning’s information with its 

suppliers. Therefore it would like to evaluate the current way of sharing information, the so called 

“as-is” situation and it would like to identify possibilities to increase the types of information shared, 

or the so called “could be” situation. These two topics will also be shortly addressed here. 

 

Analyzing the “as-is” situation 

As ASML has grown during the last two decades to the company it is now, the way of sharing 

logistical and planning’s (L&P) information has gradually developed to what it is know. As suppliers 

still encounter difficulties with meeting ASML’s demand adequately, ASML would like to analyze the 

current way of sharing L&P information and look for improvement possibilities. It would like to 

identify misalignments between the information that ASML provides and how suppliers interpret it. 

Furthermore ASML has the impression that the current way of working costs a lot of resources from 

ASML as well as its suppliers to manage, perhaps too much information is shared. Therefore it would 

like to identify inefficiencies so it could make the process more manageable. Finally suppliers might 

not have all information needed, so it would like to identify missing types of information that would 

help suppliers to meet ASML’s demand. 

 

Exploring “Could-be” situation 

Currently it is difficult for ASML to anticipate on what is available in the supply chain. This makes it 

more difficult for ASML to anticipate on supply chain capabilities before a schedule is made for when 

systems can be assembled. As ASML already shares a lot of information with its suppliers, suppliers 

don’t share information about operational WIP and buffers, so called supply chain state information. 

This would increase ASML’s visibility in the supply chain state. therefore this information could prove 

to be very valuable as it would help ASML to plan more effectively. As a result ASML would like to 

evaluate what the suppliers opinion is towards sharing this type of information, before large 

improvement proposals are made that need this type of information to work. Furthermore it would 

like to identify how this information could exactly be used to increase  supply chain planning.  

 

As ASML prefers that the abovementioned two topics are addressed by an objective third party, it 

was decided to use these two topics as a subject for this master thesis project. In this thesis the main 

steps and findings of addressing these two topics will be discussed. First the main findings of the 

literature review will be mentioned, afterwards the research questions and methods will be 

explained and finally the results will be discussed and improvement possibilities suggested. 
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3. Summary of literature review 
Because this case study at ASML already presented itself in an early stage, the literature review could 

be focused on the issues that were identified by ASML concerning their supply chain. As ASML wants 

to increase the effectiveness of information sharing with suppliers and thereby improve supply chain 

coordination, the literature review was focused on identifying issues that remain unclear about 

supply chain visibility and information sharing.  

 

Although many interesting findings and insights were found in the elaborate literature review, only 

the main issues that are relevant for the master thesis project will be addressed here. Supply chain 

visibility itself has been identified as an increasingly important topic in science, as outsourcing 

becomes more popular. This also increases the need to know what products are available in the 

supply chain in order to effectively coordinate operational processes. In order to create this visibility, 

effective information sharing is needed as argued by Barratt et al (2007). It was argued that the right 

type of information needs to be shared at the right moment in time. It needs to be effective, 

otherwise it doesn’t lead to visibility and increased performance. Visibility was therefore defined as 

the result of effective information sharing. This author also argued that effective information leads to 

improved ability for sensible decision making throughout the supply chain. This is the main reason for 

increasing visibility.  

 

As it was concluded that visibility is the result of effective information sharing, information sharing 

itself needed to be defined. As every organization shares information with other organizations 

(invoices, orders etc.), some organizations share more information with supply chain partners than 

others. Information sharing in this literature review summary therefore denotes the regular 

exchange of data that goes beyond the transmittal of data necessary in any cross-organizational 

trading (Madlberger,2008).  

 

Increasing information sharing and visibility seems like a strategy that has many benefits, but it does 

come with a price. Sharing information can be costly and time consuming. A good strategy is needed 

to decide when to invest in increased information sharing. Transaction cost theory and contingency 

theory is used to describe such a strategy (Fawcett et al, 2009). It is argued that a firm will encounter 

high transaction costs when bounded rationality, the inability to know everything, is combined with a 

high level of uncertainty. Because uncertainty and a lack of information describe the typical SC 

environment, transaction costs are often high, making it costly for a company to increase visibility. A 

contingent approach should be taken to decide when it is sensible to increase information sharing 

and at what cost. 

Although higher levels of connectivity, or increased efficiency of information sharing, will reduce the 

transaction costs and give room to more information sharing, the costs of higher connectivity should 

also not outweigh the savings in transaction cost. So also for this a sensible decision needs to be 

made how and when to invest. The author argues that applying the contingency theory is a sensible 

strategy, as there is no “silver bullet”. Every company must decide for its own situation in what way it 

could best increase its information sharing and connectivity.   

 

An interesting finding in literature is that effective information sharing is directly affected by the 

willingness to share information and the information sharing mechanism (Moberg et al., 2002; 

Madlberger et al., 2009). These two topics are important, for it must be known what information 

should be shared with whom, how and when (sharing mechanism), all parties must be willing to 

share the information (willingness). In the literature several factors were identified that influence the 

information sharing mechanism and the willingness to share information. These will now be 

addressed to create an even deeper understanding of the issues 

 

In literature it was found that the willingness to share information and the design of the mechanism 

are influenced by the perceived benefits (Moberg et al., 2002; Madlberger et al., 2009). It can be 
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argued that when potential benefits are identified, this will lead to the willingness to share 

information and to the increased effort to design a sensible mechanism for sharing information. Also 

it was found that long term commitment seems to lead to the willingness to share information, 

because there is less risk of abuse of the information when there is long term commitment. 

(Madlberger et al., 2009).  

 

Several factors have been indicated that influence the willingness to share information.  Nonetheless 

it is argued that more is needed to achieve effective supply chain coordination then the willingness 

to share information alone. All parties must also be willing to collaborate and act upon that 

information once it is being shared. This also requires that an information sharing mechanism needs 

to be designed that is efficient and effective. This also requires collaboration from all parties. 

Therefore collaboration was also included in the study in order to retrieve further interesting 

insights. 

 

In literature the main factors influencing collaboration are trust, control mechanisms and relational 

symmetry (Patnayakuni et al., 2006; Ghosh et al., 2008). How they influence a collaborative attitude 

is still unclear, but these factors all seem to influence each other in certain ways. This is indicated by 

the bidirectional arrows. Nonetheless several interesting insights exists. For instance it was found 

that control mechanisms can reduce trust and collaboration, but can also increase them. It depends 

on the fairness of the control mechanisms and whether all parties act as agreed upon (Patnayakuni 

et al., 2006). Furthermore, control mechanisms are only effective when there is a certain level of 

trust (Das and Teng, 1998). In other words, increasing the amount of control mechanism doesn’t 

necessarily lead to more control unless there is a certain base level of trust. Creating trust in the 

relationship is important because it leads to social governing mechanisms (Das and Teng, 1998) 

which can be hard and expensive to create. On the other hand too much trust, without proper 

control mechanisms can lead to opportunistic behavior from other parties (Das and Teng, 1998). So a 

good balance between trust and control is necessary for effective collaboration. It is argued that 

there is not one unique right way to balance these two factors, it is different for every relationship. A 

contingent approach is advised in which insight from literature can be used to design trust and 

control mechanisms in practice (Das and Teng, 1998).  

 

Next to trust and control, relational symmetry is mentioned in literature as a relevant factor. When a 

relationship is asymmetrical, the stronger party can use its power to enforce certain agreements or 

expected behavior on the weaker party. It is argued that this is not beneficial for creating trust and 

increasing collaboration (Patnayakuni et al., 2006; Ghosh et al., 2008). Also it can be argued that it 

can lead to unfair control mechanisms. So symmetry in the relationship seems important to create a 

collaborative attitude. Although the actual mechanisms behind these relationships are still unknown, 

it is argued that self enforcing cycles exist. For instance increasing relational symmetry and trust 

could lead to more collaboration and fair control mechanisms, which again lead to relational 

symmetry etc. But it is warned that starting these processes can be costly.  

 

Next to these factors an interesting insight is mentioned in Hurt et al. (2009). In this article it is 

mentioned that companies tend to act opportunistically towards each other, because of a lack of 

shared goals and culture. Companies have contradicting interests, which prevents collaboration. It is 

argued that creating shared meaning can replace the function culture has within firms so that goals 

between business can be aligned. This will increase collaboration between parties. Also it is argued, 

that companies can learn how to collaborate and that this will help to collaborate more effectively in 

the future. Learning to see the benefits of collaboration is important because companies usually 

optimize own goals. But it is argued that once positive results emerge and companies improve their 

collaboration skills it could prove to be very valuable for supply chain coordination and self enforcing 

cycles can emerge.  
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As the willingness to share information seemed to have some overlap with the construct 

collaboration, a new construct was introduced that combines the two former ones, which is the 

willingness to cooperate. The factors found that influence the willingness to share information and 

collaboration could therefore also hypothetically influence the willingness to cooperate. These 

factors include relational symmetry, long term commitment, shared meaning and goals, trust, 

perceived benefits and fair control mechanisms. 

 

It has to be noted though that it was also found that these factors seem to influence each other this 

is illustrated by an finding about the effect of long term commitment. It was found was that the lack 

of high levels of trust between different parties in the supply chain can be replaced by long term 

commitment. It was for instance found that when trust between actors is low, agreed commitment 

enforced by contracts helps to start a relationship and will reduce opportunism when all parties hold 

to the agreement (Patnayakuni et al., 2006). This will lead to a more collaborative attitude and this 

can build trust on the long run. These is a clear example that these factors seem to somehow 

influence each other. How is still unknown and needs to be further investigated.   

 

Nonetheless as all these interactions still need to be further investigated and complex relations exist, 

it would be very difficult to create a sensible research model. Furthermore because the topic of this 

thesis only is about visibility and the willingness to cooperate is just an aspect of this topic, it was 

decided not to take these cross interactions into account and to focus on the main relations which 

was assumed to lead to the most relevant results. A research model was developed taking this 

approach and it is shown in figure 3 and will be further explained.  

 

 
Figure 3 research model 

First of all at has to noted that all arrows in this model indicate that positive effects can be expected. 

So in this model it can be seen that two factors are expected to increase effective information 

sharing and supply chain coordination, which are the quality of the information sharing mechanism 

and the willingness to cooperate, as argued before. Also it was argued that the willingness the 

cooperate influences the quality of the information sharing mechanism, which is also indicated in the 

model. It would be interesting to investigate to what extent these two factors influence effective 

information sharing and how these two factors influence each other. 
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Furthermore four factors were identified hat are important for the quality of the information sharing 

mechanism: what, when, with whom and how. The content (what), timing and frequency (when), 

user of the information (whom) and the information carrier (how) are found to be important factors 

to address in the study. It would be interesting to see the relevance of each of these factors for the 

quality of the information sharing mechanism.  

 

Next to the mechanism, it is important to address the willingness to cooperate with the before 

mentioned six factors influencing this construct. It has to be noted that the willingness to cooperate 

from all parties needs to be included in the study. It would be interesting to see what factors are 

relevant and which factors are most important for the willingness to cooperate and what possible 

complex interactions would be  
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4. Research questions 
 

As ASML would like to analyze the way of L&P information sharing for the “as-is” and “could-be” 

situation. From a literature perspective, it would also be interesting  to address the issue of 

willingness to cooperate in this study, therefore the research questions will be focused on these two 

issues. It will shortly be discussed how these two topics could be combined. 

 

As mentioned before ASML would like to analyze the “as-is” situation in order to increase supply 

chain coordination. Suppliers already receive a lot of information about ASML’s demand. Forecasts, 

move rate letters, start plans etc. are shared to inform suppliers about expected demand. But ASML 

doesn’t know how suppliers interpret the information and what they think is relevant. Therefore it 

wants to identify misalignments, inefficiencies and missing types of L&P information. But next to 

improving this mechanism, it could also be interesting to analyze the willingness that supplier have to 

cooperate. As mentioned in the review, if ASML would share all the information needed to make 

sensible decisions, this doesn’t necessarily mean that suppliers will also do exactly what ASML 

Expects them to do. This could also prove to be a valuable aspect, as it is often a topic that is 

overlooked in practice (Fawcett et al., 2007). 

 

Furthermore possibilities are present for suppliers to share more relevant information with ASML. 

This is important for being able to balance supply and demand. So it is interesting to see whether 

suppliers are willing to share “could-be” information about operational WIP and buffers. Although 

this can be very valuable information, ASML’s concern is that suppliers can be unwilling to share this 

type of information. By giving more information, suppliers will increase the possibility for ASML to 

influence them. Also suppliers will probably not expect that ASML will always act in their best 

interest. Therefore suppliers could be reluctant to share this type of information because they fear 

misuse, which is also a common mentioned issue in literature.  

 

But these two topics need to be restricted somehow, because it could be argued that increasing the 

effectiveness of information sharing and willingness is always a good strategy. Therefore, As the 

workload needs to be acceptable, the manageability of any new forms of information sharing needs 

to be considered. Also possible side effects on other processes have to be taken into account. The 

research question therefore is formulated as follows: 

 

How can the logistical and planning information exchange between ASML and its suppliers be 

improved, such that ASML is better able to increase supply chain coordination in a controllable way 

and when would the supplier willing to cooperate? 

 

This question is divided in the following sub questions: 

 

1.3 What misalignments and inefficiencies occur in de logistical information sharing process? 

What information is missing? 

1.4 How can the current situation be improved? What extra or missing information would be 

sensible to share? Are there differences for different suppliers? 

2.3 Are suppliers currently willing to cooperate and why? 

2.4 When it is needed, how could ASML improve the willingness to cooperate at its supplier? Is 

this different for different suppliers? 

3.3 How can the new information and possibly other processes be managed effectively by 

ASML as well as its suppliers? 

3.4 Is there a possible negative or positive influence on other business processes? 
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5. Methods  
 

A sound method needs to be selected in order to answer the research questions. Because of the 

partly qualitative nature of the subject, it could be decided to use interviews, surveys or both. A 

survey would be interesting because it has the potential to provide large sets of data. But the 

problem in this case is that it is hard to test detailed information with a survey. With Interviews less 

suppliers could be reached. Finally it was decided to use interviews. In appendix 1 it is more 

thoroughly explained why interviews are considered to be more suited than survey questions in this 

case. It must be noted that the interviews have been supported by a short survey, in order to trigger 

suppliers and to gather quantitative data, but it has not been designed in a rigorous way. This will be 

addressed later on in further detail. For the design of the study, the methodology as presented in 

Eisenhardt (1989) has been used. The approach that is proposed by Eisenhardt, is as follows: 

 

1) Getting started    (research questions and constructs) 

2) Selecting cases   (supplier selection) 

3) Crafting instruments and protocols (Set up question protocol) 

4) Entering the field   (Interview approach) 

5) Analyzing data   (Analyze data) 

6) Shaping hypotheses   (Discussion) 

7) Enfolding literature   (Link findings to literature) 

8) Finding closure   (Conclusions, recommendations and future research) 

 

5.1 Research model:  “Getting started” 

In this stage research questions and possible a priori constructs are generated. Research questions 

have already been formulated and the research model is already created as depicted in figure 2. So 

the next step is selecting the case. 

5.2 Supplier selection:  “Selecting cases” 

In this step it is important to select cases that, when analyzed, will lead to relevant results. Because it 

was decided to use interviews which are time consuming, only a small subset of suppliers could be 

selected. Therefore it was important to first identify the population; the set of suppliers for which the 

results of the analysis should be relevant. ASML has over 500 suppliers, but many of them are only 

small suppliers with generally little impact on logistical performance of the supply chain. These are 

the so called “non-critical” suppliers in the Kraljic framework as depicted in figure 4 (van Weele, 

2002).  

 

 
Figure 4 Kraljic Framework 
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These suppliers have low supply risk and little profit impact. As it would therefore be unlikely that for 

these suppliers ASML would encounter more important issues then for the other 3 group of 

suppliers, it was decided to exclude them from this study. As ASML already classifies their suppliers in 

the different framework, the non-critical suppliers could be easily identified and excluded from the 

study. In total 71 leverage, strategic and bottleneck suppliers remained. A more in depth analysis of 

the suppliers can be found in Appendix 2. These 71 suppliers will be considered as the “population” 

of this study. 

After the population was selected, the next step was to make a representative selection form this 

population so that the results could be generalized and relevant conclusions for ASML could be 

drawn. So criteria were selected to determine the representativeness of suppliers for the population 

under consideration. The following criteria were identified: 

 

1) Type of supplier (Electrical/mechanical/optical etc.) 

2) Position of supplier in Kraljic framework 

3) Country of origin 

4) Total value of sourced materials 

 

These criteria were selected for the following reasons: 

 

1) It is argued that large differences exist between different types of suppliers. For instance the 

electrical, mechanical and optical industries usually face different logistical challenges. 

Therefore it could be possible that different industries would need different information, 

making it essential to include suppliers from all relevant types in the selection. 

2) The position in the Kraljic framework is relevant, because strategic suppliers usually need a 

different approach compared to bottleneck or leverage suppliers. It would therefore be 

interesting to identify differences between suppliers form different positions within the 

framework.  

3) Differences in culture and long geographical distances could have an effect on logistical 

performance and willingness to cooperate. It was therefore considered when making the 

selection 

4) Because it is relevant for ASML to cooperate closely with suppliers for which the possible 

impacts are large, suppliers with a large total value of sourced materials would be preferred 

over suppliers with a smaller value, given that all the other 3 factors would be equally 

represented.  

 

Based on these four criteria a selection procedure was started, which is described in appendix 2 in 

more detail. This selection was done in consultation with ASML in order to select relevant suppliers. 

Although this first selection was a representative selection of the population, it wasn’t possible to 

actually use this entire selection. This was partly due to the high workload at suppliers. As ASML was 

still ramping up production, operational planners at suppliers were extremely busy. As they were the 

ones actually handling the information and would need to answer the questions for the interview, 

ASML suggested that for some suppliers it wasn’t the right time. Also as it was decided that 

conference calls wouldn’t be favorable as direct contact is important in conducting interviews, it was 

therefore impractical to include foreign suppliers. As a result of these issues it was needed to 

carefully select suppliers which could be visited and interviewed. Together with help from ASML a 

alternative list of suppliers was created as shown in table 1. 

 

This final selection of suppliers is not a perfect representation of the entire population, but it is a 

good selection nonetheless. As can be seen all suppliers have a Dutch origin, while the entire 

population consists of 59% Dutch suppliers (see appendix 2). So it does represent near 60% of the 

population on nationality. Furthermore it is questionable whether culture differences have the most 
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influence on the effectiveness of information sharing of the factors mentioned earlier. Also 

bottleneck and strategic suppliers are underrepresented in the final selection as one bottleneck 

supplier was selected and one strategic supplier. Although it is not favorable that many suppliers are 

leverage suppliers, 58% of the population of the 1
st

 selection is a leverage supplier, so a stronger 

focus on this type of supplier doesn’t necessarily mean that the results will be insignificant.  

 

 

Table 1 Final selection of suppliers 

Furthermore the different types of suppliers have been considered. Although it is not a perfect 

representation of the selection as proposed in appendix 2, it is still in line with the entire population 

as can be seen in figure 5. Especially when considering Electronics and Software (ESW), Frames and 

mechanics (F&M), Mechatronics (MTR), immersion and vacuum systems (IVS) and measurement 

positioning control (MPC). The other types, which are mainly optical types of suppliers, are 

somewhat under-addressed.  

 

Finally the total value sourced at this final selection is approximately 12% based on the numbers of 

Q2 2010. Which is an already an acceptable amount, but when considering that Carl Zeiss, ASML’s 

largest supplier, is deliberately left out of the selection it is even better. As Zeiss accounts for 

approximately 45% of sourced value, this means that these selection accounts for about 20% of all 

other suppliers.   

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 5 Final selection supplier types 

To summarize, when analyzing the results it has to be considered that mainly leverage suppliers have 

been interviewed, that all of them are Dutch and that the optical type of suppliers are some-what 

underrepresented in the study. But it is arguable whether this will have a significant effect on the 

actual results. Nonetheless these issues will be taken into account when discussing the results and it 

will be clearly stated whether they have significant implications. 

Name Kraljic Type Country 

J  BN Electronics & software NL 

H LV Electronics & software NL 

I LV Electronics & software NL 

D LV Frames & Mechanics NL 

E LV Immersion & Vacuum NL 

A LV Mechatronics NL 

B LV Mechatronics NL 

F STR Stage positioning measurement NL 

G LV Measurement positioning control NL 

C LV Frames & Mechanics NL 
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5.3 Questions and interview set up:” Crafting instruments and protocols” 

Before the suppliers could be addressed it was first carefully considered what questions to ask and 

how interviews would be set up. This turned out to be an extremely time consuming and difficult 

process with many iterations as new insights from different parties were included. The result of this 

process will be discussed in more detail in the following sections .  

 

5.3.1 Questions 

As mentioned a tedious process took place in which the right way to approach the suppliers was 

developed. First of all a list was produced with all information types, which is presented in appendix 

3. Directly asking the suppliers about these information seemed logical in the beginning, as ASML 

wanted to analyze the performance of this information. But eventually the idea to ask suppliers 

about their own operational processes arose, which seemed more sensible as it is important to take 

a suppliers point of view when considering what information is needed to plan their processes 

effectively. Taking this approach, it could be identified what information was actually used and 

possible misalignments would arise. 

 In order to better understand what kind of decisions a supplier had to make, a general supplier 

process overview was made with supplier decision processes and information sharing as shown in 

figure 6.  

 

 

 
 

Figure 6 Overview information sharing and supplier processes 

This overview was used to guide the topics during the interviews. In this overview it was first 

identified what ASML’s goals are with information sharing, indicated by the blue circles. As can be 

seen ASML wants to ensure reaction capability, fill the pipeline with materials and ensure timely 

delivery of materials. These goals result in information creation indicated by the lower group of blue 

rectangles. At each arrow, the type of information that is created is mentioned. This information is 

then processed by the supplier and at some occasions a confirmation is send back to ASML. Finally 

ASML expects that the processing of this information leads to certain actions, indicated by the red 

rectangles and dotted lines. It is expected that suppliers use the information to chronologically: 
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1) Arrange capacity and flexibility 

2) Plan their own supply chain and production 

3) Start and finish production in time 

4) Ship materials in time to ASML 

 

But ASML doesn’t exactly know what information the suppliers use and don’t use and how they use 

it. Furthermore it is unclear how these processes exactly take place at different suppliers. Therefore 

it was decided to interview suppliers about these 4 processes and asks open questions about how 

these processes work and how information from ASML is used to plan these efficiently and what 

could be improved. The goal is to identify misalignments, inefficiencies and missing types of 

information. 

Next to the basic logistical processes, the planning of redesigns was also included in this study. 

Because ASML operates in an ever changing environment, redesigns are abundant and are 

considered to have a significant impact on operational processes at suppliers. Therefore it was also 

found to be interesting for this study to consider improvement possibilities for planning redesigns. 

The abovementioned 5 topics are about the “as-is” situation for ASML. Also important is to consider 

the “could-be” information. During the interviews the attitude for sharing operational WIP and 

buffers also needed to be tested for practical relevance and feasibility. Therefore the red rectangle 

“could-be” information was also included. 

Next to the processes and types of information shared, in the interviews it was also important to 

focus on workload as manageability also needs to be taken into account. As ASML would like to 

identify inefficiencies, it was also important to address whether the workload with each step was 

acceptable. 

 

Although this approach was chosen so that practical information could be generated, the research 

model had to be validated as well. It was easy to include questions to test the information sharing 

mechanism, taking this approach. It was more difficult to include questions that would test the 

constructs that theoretically influence the willingness to cooperate. It was decided to use 

opportunities that randomly arose during the interview to retrieve information about these 

constructs. The main reason to take this approach was that suppliers had to feel at ease with the 

interviewer in order to share this type of information. As it will be addressed in chapter 7, this 

approach worked out well. But first the interview set up will be discussed. 

 

5.3.2 Interview set up “Entering the field” 

Next to the questions asked in the interview, the interview setting itself had to be designed. For the 

interviews, three different steps were introduced: preparation, interview and follow-up.  

 

During the preparation of the interview, procurement managers, logistical supply managers and 

material ordering employees within ASML had to be interviewed to get a better view of the supplier 

and to get their approval to visit the supplier. They also had to decide who to contact at the supplier. 

Information was send to the supplier and eventually interview meetings would be scheduled with the 

relevant employees. 

For the interview itself it was interesting to obtain insights from a management as well as an 

operational point of view. So it was tried to interview both managers and operational personnel. But 

this was difficult, as for many suppliers these functions were combined. When this wasn’t the case, 

the operational employees were often already facing a high workload and it was impossible to speak 

to them.  But nonetheless the general impression during the interviews was that managers had 

enough insight in order to answer the questions adequately. When not all questions were answered 

during the interviews, suppliers could be contacted afterwards.  

 

Generally it can be stated that suppliers were willing to cooperate and made sufficient time available. 

When the interview took longer than expected it wasn’t a problem. In the case of D for instance, the 
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manager just had one hour, but once we got started the interview took 3 hours, he gave me a tour 

through the factory and called in 3 operational planners to participate. So generally it can be stated 

that suppliers were open and participated sufficiently. Reports of all the supplier interviews can be 

found in appendix 4. It has to be mentioned that these reports are short indications of what suppliers 

mentioned. No elaborate reports have been written as the information they provided during the 

interviews was confidential.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



26 

 

6. Interview results and discussion “analyzing data” 
 

As mentioned earlier, interviews with 10 suppliers were conducted on the topics mentioned in figure 

6. For all these topics suppliers had different issues they found were important. Also in many cases, 

suppliers faced similar issues. Per topic these issues have been grouped.  

It has to be noted that not all issues could be discussed at every supplier. As mentioned before, 

because of the workload at the time of this study, operational planners weren’t always available. 

Also some managers that were interviewed were on holiday when they were approached for a follow 

up call. So it was difficult to get all the answers. Furthermore it was hard to get direct answers to 

questions sometimes. Furthermore suppliers associated the study with ASML and not the TU/e, 

which possibly could have made suppliers less eager to admit that they encountered problems. 

Although this caused some questions to remain unanswered, generally speaking it can be said that 

suppliers were open as mentioned before. They made sufficient time available, where reasonably 

possible. Also they want to solve the issues they encounter, so they had a good reason to answer the 

questions. Under the assumption that suppliers mentioned the problems they perceive as being the 

most relevant, it can be said that the results reflect their main issues. They might have withheld 

some minor issues, but it is reasonable to assume that the issues mentioned in this chapter reflect 

their main problems in relation to logistical information sharing.  

 

Although suppliers took the interviews as opportunity to share issues that they face, it has to be 

stated that many positive points were mentioned about ASML. ASML is generally seen as a well 

performing customer. Amongst other points, suppliers stated that it is impressive that ASML can 

forecast system demand as well as it can, given market circumstances. Also suppliers are generally 

enthusiastic about the portal; some mentioned that this is especially because of recent changes, like 

forecasting demand in weekly buckets.  

Furthermore suppliers mention that the relationships with ASML representatives are good and that 

cooperation with them is pleasant. Also some mentioned that they learn a lot from ASML and like the 

technological challenge. Nonetheless, as market circumstances change rapidly, there is always room 

for improvement. Therefore the main issues will be addressed in this chapter. 

These issues will be addressed per topic mentioned. A table is presented with general results and per 

topic a short discussion of the results is introduced where the information sharing mechanism, the 

willingness to cooperate and supplier differences will be addressed. In the next chapter the results 

will be interpreted taking a higher perspective. 

6.1 Arranging capacity and flexibility 
 

Quality of information sharing mechanism 

Suppliers all have to arrange different types of capacity, production facilities, tooling, equipment, 

personnel and materials. As can be seen in table 2, suppliers generally arrange the relatively long 

term, fixed, expensive investments (like tooling and clean rooms) based on meetings with ASML 

management about future developments.  

They generally use the MR letter and start plan as a base for starting internal discussions and to 

create a “general impression” but not to actually base the decisions upon. This is due to the fact that 

the MR letter and start plan are provide information on end-system level. As where-used info (which 

parts are in which systems) and non-system demand (repairs, upgrades etc.) is often not included, it 

is impossible for suppliers to generate an accurate picture of future demand. This is also caused by 

the fact that suppliers order indirectly for ASML at other suppliers. As a result, for several suppliers 

system demand was just 50-60% of total ASML demand. This makes it difficult for them to anticipate 

on actual future demand, as generally only system demand is well forecasted as suppliers don’t 

always forecast accurately themselves. Therefore the discussions with ASML are important to create 

a better view of what future demand will be and creates more confidence to make large investments 

decisions.   
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When suppliers arrange more flexible, less expensive capacity like personnel and material buffers, 

they usually use the forecast. It gives the most accurate information about future demand for a 

horizon long enough to base these decisions upon. Also when demand peaks, they usually can 

outsource non-critical production steps when needed so it is not necessary to always be able to do all 

the work themselves. Although a more accurate forecast would help them to better arrange capacity. 

As mentioned before, as for several suppliers a significant percentage of demand is not forecasted, it 

is often hard for them to act appropriately as suppliers don’t want to risk having overcapacity. 

Therefore improving the forecast and ordering sooner helps them to act appropriately, but this 

subject will be addressed in more detail when discussing arranging the supply chain. 

Finally it has to be noted that suppliers mentioned that during a ramp-up period after a down turn, 

the move rate letter is an effective way of communicating significant demand increases. Suppliers 

don’t necessarily try to meet demand in the letter accurately, but it is a clear sign that demand will 

increase and this starts discussions at the supplier. It can function as an “alarm bell” as to speak.   
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Arranging capacity and flexibility                     

MR letter is not practical in current role x x x x x x x x x  x 

MR letter frequency should be lower, use as an alarm bell x x   x x x x   x  x 

Not forecasting non-system demand makes MR letter less 

usable x x x   x   x   x  x 

Where-used info is important for MR ltr and Start plan x x   x x x x x x  x 

Doesn't arrange capacity only based on MR letter x x   x x x x x x  x 

For large investments decisions meetings with ASML on 

management level are important x x x     x x   x  x 

Start plan is used as a global trend x x   x x x x x x  x 

When PO’s are in time, capacity isn’t a problem x x     x x x x x  x 
Table 2 Interview results arranging capacity and flexibility 

Willingness to cooperate 

For arranging capacity there are also some possible issues with the willingness to cooperate 

identified during the interviews. As mentioned before, suppliers don’t want to risk having excess 

capacity as this is very expensive. The “perceived benefits” must be clear. Nonetheless as they can 

often outsource non-critical production steps, this isn’t a problem for short term capacity, like 

personnel. But when investment in crucial expensive tooling or equipment becomes necessary, it 

could not always be in the best interest of the supplier to avoid risking under capacity at all costs. As 

ASML’s demand is unpredictable on the longer horizon and a possible down turn can always occur 

unexpectedly, suppliers risk investing in capacity that will be poorly utilized. Therefore suppliers need 

to be sure that the investments in these expensive equipment and capacity will be utilized at an 

acceptable percentage in the future.  

Two suppliers that were interviewed were considering investments in expensive tooling that could 

double capacity. But this capacity might only be needed for a short period of time, so they 

mentioning being careful with these decisions. Furthermore one supplier mentioned that material 
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availability would help to increase utilization of the current bottleneck without investing in extra 

equipment, which would make investment unnecessary. Although this a topic in need of further 

explanation, this will be further discussed in the next section. 

As furthermore it is hard to forecast entire ASML demand on the shorter horizon, suppliers might risk 

not investing as they anticipate that they will be able to manage. Therefore they might also not 

communicate possible future capacity problems to ASML as they don’t know whether they will 

actually cause problems. Many suppliers have mentioned “that they are never the bottleneck”. So 

instead of trying to do their best to be able to meet all ASML demand, some suppliers might have the 

strategy to avoid being the bottleneck and try to perform in a way that they expect that other 

suppliers will cause issues before they will. Thereby they could withhold important information about 

known problems, hoping they won’t be the one having to admit they can’t meet demand. 

Withholding information about not meeting the planning, because it is hoped that others will 

eventually cause the delay is a common mentioned issue in literature (Ford et al, 2003). It is argued 

that this effects has a larger chance of occurring when a culture exists in which mentioning delays is 

not rewarded, but where people tend to “shoot the messenger”, as this will create reluctance to 

mention these delays.  

The degree to which this occurs in ASML’s supply chain is unknown, but it is likely to occur to a 

certain degree given circumstances. Nonetheless it is hard to coordinate the supply chain when 

suppliers don’t accurately confirm the move rate letter and forecast. This possibly makes it more 

difficult for ASML to proactively act on supply chain bottlenecks and is therefore a point that will be 

further addressed during this analysis.  

 

Differences per supplier 

For arranging capacity and the way suppliers use the information from ASML, not many differences 

were found. The only real difference is that mechanic and mechatronic suppliers were the only ones 

who mentioned that they currently are considering expensive capacity investments. However, it is 

hard to conclude that this is a result that holds for the entire supply base. 

6.2 Planning own supply chain and production 
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Planning own SC and production                     

Forecasts (some) demand to 2nd tier suppliers  x x x x x   x x x x  

Only order at 2
nd

 tier when PO is received         x x   x     

Buy on forecast for material contracts x x x x     x x x x  

Ordering sooner helps to increase performance x   x x  x x   x x x  

Non-system demand could be better forecasted x x x   x   x x   x  
Table 3 Results planning own supply chain and production 

Quality of information sharing mechanism 

As mentioned in the previous section, ASML forecast is incomplete as non-system demand isn’t 

accurately forecasted and suppliers don’t always forecast themselves. Although the interviewed 

suppliers mention that they do forecast themselves, they also mention that they don’t receive 

forecasts from other suppliers. This can make it hard for suppliers to plan their own supply chain 
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effectively, because suppliers have to buy materials on forecast as is seen in table 3. This means that 

suppliers now have to buy materials based on own historical information, they have to anticipate on 

demand. 

Another reason for this, as mentioned by several suppliers, is that actual lead times are significantly 

longer then the time in which ASML and other suppliers order. This could be partly due to the cycle 

time reduction program of ASML. As ASML tries to reduce cycle times to 9 weeks, it reduces the lead 

times (order time) of suppliers in order to give them a financial incentive to reduce their cycle time 

(the actual time it takes to manufacture a product). As this might have had as a result that some lead 

times might be reduced to an extent in which it is impossible for suppliers to react without buffering 

some materials, ASML orders late for these materials. This isn’t a main issue for system demand, as 

this is well forecasted, but other processes, like ordering non-system demand and redesigns, are 

based on lead time. So for these processes, the information will be send relatively late for the 

supplier to appropriately act upon.  

Therefore suppliers have to anticipate on demand and fill the pipeline with materials before actual 

orders are placed. This is increasingly difficult once a supplier is farther upstream in the supply chain 

as illustrated in figure 7. In this figure it is shown that once information is communicated further 

upstream, it becomes less accurate. As furthermore information is typically delayed 1 week between 

tiers, it is fair to say that accurate information about actual demand, is received relatively late in the 

supply chain. Leading to suppliers having to anticipate on demand without accurate informaton. 

Receiving more accurate information sooner would help them to plan their supply chain more 

efficiently as seen in table 3.  

Although many suppliers mention that they also have a flexible supply chain and can act on issues 

quickly, there is a limit to what can be done. Furthermore some suppliers mention that some large 

suppliers upstream are relatively inflexible. This makes the supply chain as a whole less flexible, as 

this limits short term material flexibility upstream in the supply chain. 

 

 
Figure 7 Information degradation upstream 

Willingness to cooperate 

As mentioned before it can be difficult for suppliers to act appropriately to ASML’s demand. Due to 

the nature of the semiconductor industry it is extremely difficult for ASML to accurately forecast all 

their demand, especially non-system demand. This information becomes even more inaccurate as it 
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is communicated through the supply chain as shown in figure 6. There is however a straightforward 

way of coping with this uncertainty: stocking materials. As many suppliers need to have ordered 

materials before they receive an order themselves, they will have to anticipate on demand. Suppliers 

could, of course, order their materials in a way that they would never risk being unable to meet 

demand. But as materials are very expensive and rapid down turns can occur, it can be extremely 

costly and risky to stock many materials. 

Therefore it is likely that suppliers will try to balance the risk of having stock and the risk of not being 

able to deliver in time. Again, as mentioned earlier, suppliers try “not to be the bottleneck” so they 

try to take into account that other suppliers will also cause potential issues. This is of course not 

necessarily a bad strategy, when the risk of having much inventory is low. But as when the risks 

concerned with having high inventory increases, the possibility that this approach could cause 

disruptions in the supply chain increases. 

Concerning the risk with high inventory, many of the suppliers indicated that they have to take a 

relatively large part of the material risk in the supply chain. As of course ASML gives commitment for 

the orders it places in the supply chain, but it doesn’t give full commitment as it can face bankruptcy 

once a down turns occurs. So ASML needs to share material risk with their supply chain. Nonetheless, 

as ASML orders on lead time and suppliers need to order their materials on forecast, this increases 

the relative risk for suppliers.  

Although it is not possible to judge whether suppliers take too much risk or not, it can be argued that 

when suppliers perceive that they have high risks, it can potentially influence their behavior and will 

have fewer materials in stock to prevent not meeting demand. 

Furthermore suppliers noted that when a down turn does occurs, they are left with a relatively large 

part of the materials and ASML doesn’t always obligate itself to buy these materials. As ASML again 

needs to take this course in order to stay financially healthy, it has to be understood that when 

suppliers perceive high risks, it can influence their behavior. Suppliers might not order all the 

materials they think they might need because they also don’t want to take the risk of high stocks. 

This is illustrated by the following statements: 

One supplier mentioned about the inventory and scrapping costs he incurred in the last down turn 

that “this is not going to happen again”. One other supplier mentioned about ordering extra 

materials that “he wants to order materials, but his mind says no”.  

So this does indicates that suppliers might currently be unwilling to take high material risks, as they 

might face bankruptcy themselves when a down turn occurs which isn’t beneficial to anyone. 

 

Of course this raises the question, when suppliers don’t like the risks, then why do suppliers agree 

with this way of working? First of all two suppliers mentioned that sales managers agreed with a 

contract, not fully aware of the logistical implications. Other suppliers noted they just “have to say 

yes”. As ASML is generally more powerful than its suppliers, it can therefore force its way of working 

on the suppliers. This is of course not necessarily dysfunctional, as AML needs to make sure that the 

supply chain is well coordinated. But it is important to realize that currently some suppliers think the 

agreements are unfair. As argued before, this could lead to the undesired behavior which is not 

beneficial for the entire supply chain.  

It is fair to conclude that suppliers and ASML are trying to avoid material risk and that this might lead 

to some material unavailability issues in the supply chain and this leads to suppliers being reserved 

with ordering.   

 

Differences per type of supplier 

For planning the supply chain, the issues mentioned in this chapter are somewhat different for the 

optical suppliers interviewed. They both mentioned that the glass they have to source is providing 

difficulties in there planning process. This high quality glass is used in lithography because it is highly 

transparent for the 193 nm wavelength of light currently used in lithography. As other applications 

for this glass are becoming non-existent, as better materials are available for these applications, 

producers of this material don’t have a large incentive to invest in extra capacity, there is a global 
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shortage for Calcium Fluoride. Also the procedure for growing these crystals takes a considerate 

amount of time given the high specifications of the material. As a result lead times for calcium 

fluoride are very long. Therefore, suppliers of optic and optotronic materials have to order this 

expensive material well in advance. These extreme long lead times and the high price of the glass 

(approximately 60% of total value of the end material) lead to high amounts of inventory and 

material costs for these suppliers. Again this is what suppliers mention, but when this is accurate 

these suppliers will expectedly be more careful with stocking materials then other suppliers. But it is 

not clear whether this can be concluded for the entire range of optical suppliers. 

 

 

6.3 Starting production and timely shipment 
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Production and shipment                     

Many peaks in ASML demand occur x       x x x x   x  

Re-inned orders are often called off late x     x x           

Don't do all re-ins, try to prioritize re-ins   x x   x x         

Re-ins are disrupt production   x x x x     x x  x 

Non system demand often disrupts production x   x   x   x      x 
Table 4 Production and timely shipment 

Quality of information sharing mechanism 

For production and timely shipment the issues, caused by the way L&P information is shared are 

comparable between suppliers and in line with previously mentioned issues. Supplier mention they 

receive many reschedules for their PO’s. A reschedule is a change in delivery date for a PO. A 

reschedule can be a re-in, which means the delivery date is set earlier, or a re-out, when the delivery 

date is set at a later point in time. Reschedules can be caused by many reasons, one being by slots 

opening up in the ASML factory, which can trigger a start-up of a new machine, but it can also be 

triggered by delays in production.  

Suppliers mention that it is hard to determine which reschedules should receive priority. ASML is 

already trying to cope with this by providing lists of important re-ins and re-outs, to keep the 

workload acceptable and to let the suppliers focus on most important re-ins. Yet, this isn’t a fail proof 

system. 3 suppliers indicated that they would like to have more and better information about re-in 

priorities. As this helps them to focus their attention as they can’t always handle all reschedules 

perfectly. 

Also it has to be considered that when an order is re-inned, for which production isn’t started yet, it 

can usually be implemented easily when suppliers have some material buffers. Otherwise the 

supplier will have to try to re-in his order in the supply chain. So then the suppliers up stream need to 

be flexible as well. 

Nonetheless many reschedules also occur while production is already started. Because of these 

reschedules, many disruptions occur during production. Of course, these can never be prevented for 

ASML, but suppliers do mention that it is currently extremely high. One supplier commented that 
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things that usually took 25 hours, now take as much as 30-35 hours. This also reduces production 

capacity. This could have as effect that suppliers theoretically have enough capacity, but they 

currently can’t make efficient use of the capacity and bottlenecks, which causes delays and even 

more disruptions. Next to an increase in required time, disruptions increase the risk of human error. 

So they should be prevented as much as possible. 

Another issue is that non-system-demand is often ordered too late for suppliers to react upon. 

Especially repairs usually are mentioned as extremely disrupting and time consuming. As general 

production needs to be delayed and parts destined for production need to be used to fix repairs, it 

can disrupt production significantly. One supplier commented that receiving better information 

about which spare parts to order to handle repairs would help to prevent disruptions in production. 

An effect is that because of this relatively inefficient and unstable production, Generally it can be 

stated that suppliers are “fire fighting” to meet with demand, because they have to act on problems 

constantly, which makes the entire supply process relatively unpredictable and inefficient.  

 

Willingness to cooperate 

Because of the many disruptions and reschedules are seen as not always necessary, suppliers might 

become less sensitive to re-ins and re-outs. As one supplier mentioned that he is able to meet 90-

95% of demand on time, people at ASML mentioned that this suppliers never caused delays. 

Furthermore other suppliers mention that when they do their best to act on all re-ins and work 

overtime, often the re-ins aren’t called off directly. This is de-motivating for personnel. This shows 

that not all ASML reschedules are necessary to prevent delays. When suppliers don’t know which 

reschedules are really necessary, this could have the effect that they put their effort in the wrong 

reschedules. Furthermore these disruptions can have negative side effects as mentioned before. This 

could lead to suppliers taking reschedules less seriously and try to “not be the bottleneck”. One 

supplier mentioned that he just did what was reasonably possible and didn’t confirm reschedules 

when it was difficult to act on them. He commented that when reschedules are important enough for 

ASML, they would call and then he would still act. 

 

Differences per supplier 

The issues mentioned in this section about the many reschedules and late non-system demand are 

especially relevant for the mechanical and mechatronical suppliers. For them it is more difficult to act 

on short term changes in demand then for the other type of suppliers interviewed. The ESW 

suppliers do face these issues, but they mention they can cope relatively easily with these issues as 

they have more automated production in batches. Although they mention they do sometimes have 

to shorten batches in order to be flexible. The optical suppliers mentioned that they can usually act 

as long as the glass components are available.  

6.4 Redesigns 

Also for redesigns several issues occurred.  One of the main problems mentioned is the late 

communication of the details of the engineering change and the TPD (drawings). Suppliers are often 

not informed well enough to effectively handle an engineering change.  Sometimes the engineering 

change is communicated too late, on other occasions suppliers do know a change is coming, but 

already have to start ordering the new materials while the drawings have not been transferred yet. 

Some suppliers mentioned that also signing the agreement for scrapping and rework costs often 

delays the process. The process is considered to be rather ad hoc and the representative from ASML 

usually wants the engineering change implemented as soon as possible. Nonetheless implementing 

the engineering change in a time frame expected by ASML is often not possible and the “best” 

solution is tried to be found.  

Although this approach for redesigns cannot be prevented for “must have” engineering changes, 

suppliers do feel that sometimes this is done for “nice to have” changes and that ASML 

representatives don’t always realize the costs and trouble associated with these changes.  
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Another issue that makes work more difficult for suppliers is the communication concerning “end of 

life” materials. Suppliers mention that they often don’t get informed that a material reaches the EOL 

state. They can anticipate on these things by declining forecast and demand, but when it is not 

signaled in time by the operational planners, it can lead to high scrapping costs. Several suppliers 

mentioned that this makes them more reserved when ordering for materials that they expect might 

become OEL. 

Finally one also often mentioned problem is the occurrence of “date changes”.  These redesigns 

occur when the developing and engineering department (D&E) does a relatively small change and 

only adjust the date of the material number and not the “puntnummer” itself. Which leads to many 

problems for suppliers, especially when they don’t produce the part themselves. It often occurs that 

when they order the new part, the old part is delivered because it is hard to implement a change 

without a new number. CNC programs are already written for that number and it is administratively 

very error prone. As the old part is not usable anymore but has the same number, unnecessary 

scrapping and rework are incurred by the supplier.  

 

Willingness to cooperate 

Although suppliers always have to implement redesigns, the late communication of drawings and the 

occurrence of date changes make the implementation less straightforward. Some suppliers mention 

that this makes the work less attractive. This is such an unpopular work that one supplier mentioned 

he has given somebody the explicit task of making sure that his engineers always do all the ASML 

engineering changes in time. Although this is not an important issue, it must be considered that this 

might lead to less accurate implementation. 
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Redesigns                     

Redesigns are often communicated too late or not 

accurate enough x x     x x x x  x   

EOL's are often not communicated at all   x         x      x 

Date changes costs a lot of time   x x   x x         

Date changes give a lot of quality issues     x   x x         

Redesign process is somewhat unstructured     x   x x x    x   

Don't always get the drawings in time before  x x x   x x x    x   

ASML doesn't always know how much time it costs   x x x x   x       

Think that early supplier involvement can lead to many 

cost reductions   x x     x x x    x 
Table 5 Redsigns 

Differences per supplier 

The suppliers mentioning the most issues with the engineering changes where the mechanical and 

mechatronical suppliers. As they often just assemble the parts, they have to implement a change in 

their own supply chain, which makes the task more difficult. The ESW suppliers mention they can act 

relatively easy on these changes and often they propose changes themselves, this is probably the 

case because they have more automated production processes. The optical suppliers interviewed in 
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this study mentioned that they don’t encounter many engineering changes at all, so for them this is 

also less relevant. 

6.5 Workload 

Another important thing that has to be considered and is therefore mentioned separately, is that the 

workload that suppliers face to handle all ASML planning and production is much higher than for 

other customers. Especially the reschedules, “random” repairs and redesign cause a high workload 

for the planners. Many suppliers mentioned that more than 1 FTE is needed for ASML planning. 

Furthermore They note that ASML reschedules are not always necessary, but do lead to a lot of work 

and disruptions. It would therefore make the supply chain more stable if ASML would prioritize its 

reschedules better or would not communicate not relevant reschedules at all. Currently suppliers 

tend to do what they reasonably can and don’t do reschedules when it is too much work or they have 

to ask too many favors from their suppliers or personnel. They also expect that ASML will act when 

reschedules are really necessary and then suppliers will try harder. One supplier even noted that 

when problems become really big he uses the “escalation channel” from ASML to get things done. He 

commented that at first he always tried to solve problems himself, but it was much more effective 

and efficient to alert ASML. And they are still never the bottleneck. 

This illustrates that doing everything suppliers can do is not proven to be a good strategy, because as 

stated before, re-inned orders are frequently re-outed again, or not directly called off after they are 

noted as ship-ready. Also suppliers have to consider more stakeholders, like their own personnel, 

supply chain and other customers. They have to keep all parties satisfied and the expediting work 

that needs to be done for ASML is often described as unpopular amongst personnel, as they 

generally prefer more stable processes.  

The issues mentioned above increases the tendency at suppliers to “not be the bottleneck” instead 

of doing everything they possibly can all the time. Also the high workload that comes with the “fire-

fighting” actually makes it more difficult for suppliers to actively work on structural improvements. 

One supplier commented about this that “many things we want to do here are really important, but 

not urgent enough”. 

That ASML creates a high workload by its relatively unstable ordering process and thereby causes 

inefficiencies at suppliers is also a conclusion drawn in another master thesis report written by F.E.V. 

Lievens in 2009. His advice was to try to stabilize demand which would increase efficiency.  
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Workload in relation to other customers                     

The workload with re-ins, repairs etc. is high x x x x x x x x x  x 

The workload associated with redesigns is high   x  x   x x x       

More than 1 FTE on ASML re-ins and planning     x x x   x x x   
Table 6 Workload 

6.6 “Could be” information 
For sharing SC state information, the general impression was that suppliers were reluctant to share 

this type of information. H and I being the exception though, they were willing to share this info and 

to also receive information about ASML’s inventory. Why in their case it would be more beneficial to 

share this information is not clear at this point. But it is an interesting thing to consider.  
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The reasons that other suppliers mention they don’t want to share this information varies. Some 

suppliers simply mention they don’t want to. Others comment that it is too much work and ASML 

should have a very good reason for sharing it. Others fear that ASML might misuse the information, 

causing the suppliers to be reluctant to cooperate.  

Considering former results, it would not be improbable that these suppliers don’t want to share 

information about operational buffers and WIP because they don’t want ASML to know what they 

have in stock. Currently they have to be creative in supplying to ASML and they don’t want to show 

how they operate because they fear interference from ASML. Furthermore as they mention it is also 

a lot of work and they don’t directly see the added value, it is understandable that suppliers are not 

willing to cooperate.  

Perhaps because the other two suppliers have “less to hide” or could share this information more 

efficiently that they don’t object to sharing this type of information. But this is unclear at this point. 

Next to these reasons, one supplier commented that instead of supplier sharing their supply chain 

state information, it would be much more practical that the ordering process of ASML became more 

stable. This way ASML would know the supply chain state, because the orders that they have placed 

resemble the SC state. But as demand is unpreventable uncertain, this is not a straightforward 

change that ASML can make. 
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Could be information                     

Sharing SC state info is no problem               x x   

Don't want to share supply chain state info       x   x         

Too much workload to share SC state x   x    x          x 

Need to build a strong business case for sharing SC state 

info  x x x       x      x 

Need to know what ASML does with the SC state info   x x       x      x 

Table 7 Could be information 

6.7 connection between willingness to cooperate and information sharing mechanism 

As in this chapter the concepts of the quality of the information sharing mechanism and the 

willingness to cooperate have been addressed. It is interesting to also analyze the influence of these 

two concepts on each other, as in the research model in figure 3 a hypothetical relation should exist 

as the willingness to cooperate should influence the quality of the information sharing mechanism in 

a positive way. 

During the interviews some interesting findings were done. As these topics mentioned above were 

addressed, several suppliers mentioned that they already tried to explain these issues to others, but 

this didn’t always lead to improvements. Suppliers mention projects not being initiated or not being 

followed up after initiation because of changing priorities. Some suppliers also mentioned that ASML 

has a strong way of working and that ASML is becoming increasingly “rigid” in its cooperation with 

suppliers. One supplier mentioned that this was seen as his main problem, it wasn’t that he 

encountered inefficiencies, but it was the reduced agility in which these problems could be handled. 

He also mentioned that ASML used to be able to act real quickly to changing circumstances but that 

this is somewhat reduced now ASML has become a larger company. Other suppliers have agreed 
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with this. One supplier stated “I’m not saying anything anymore, cause it is no use”. In total 7 of the 

10 suppliers mentioned the strong way of working as a problem in one way or the other.  

Again suppliers do find the cooperation with ASML employees pleasant, but they mention it is just 

hard to change the way of working. Furthermore this is not necessarily a bad thing, because a clear 

strategy needs to be applied to the entire supply chain. Furthermore suppliers mention this as being 

suboptimal, but it is questionable whether they can oversee the entire situation. Nonetheless, not 

acting effectively on improvement possibilities could lead to suboptimal situations. 

Although it can’t be judged whether the strong way of working should be applied to all suppliers or 

not, this example does show the clear relation between the information sharing mechanism and the 

willingness to cooperate. As suppliers stop mentioning improvements and ASML not acting on all 

mentioned improvements, the ability to improve the information sharing mechanism is potentially 

reduced. Increasing the willingness to cooperate from ASML’s side as well as the supplier side could 

therefore prove to be beneficial for increasing coordination. 

Furthermore, as mentioned by Vlaar et al. (2008), cooperation tends to work in self-enforcing cycles. 

So when it would be decided that it is sensible to increase cooperation, this could have long term 

positive effects. In this case when suppliers would more clearly and openly mention problems, this 

could lead to a better view of SC issues and more appropriate response from ASML, which again 

could lead to more openness by suppliers. Although this is a theoretical perspective, there is some 

clear evidence in this case that cooperation from both sides could possible increase supply chain 

performance as it could lead to increased coordination and efficiency. Suggestions for which type of 

suppliers and how this could possibly be done will be addressed in the following chapter. 
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7.  Underlying causes: “shaping hypotheses” 
 

As elaborated on in the previous chapter, ASML and its supply chain are currently facing logistical and 

planning issues which seem very serious for any high tech company. Does this mean that this is due 

to bad performance and decision making by ASML and its supply chain? Certainly not. When 

considering ASML’s background, products and market circumstances it can be suggested that they 

are not performing badly at all. These underlying causes indirectly create the current issues 

mentioned and they will first be addressed to develop more insight and understanding concerning 

the situation. It is important to understand the situation before sensible improvement suggestions 

can be created, as not only the sharing mechanism but also  the willingness to share information 

needs to be considered. This chapter will show that current operational performance is not 

unexpected under ASML’s unique circumstances, but that nevertheless structural improvements 

might be possible by more effective and efficient information sharing and collaboration by all parties 

involved. 

7.1 ASML’s background 

First of all it is sensible to understand ASML’s background. After talking to many ASML employees, 

suppliers and others who are in one way or the other related to ASML, a lot about the history of the 

company became clear.  As ASML started out as a spin-off from Philips, it was confronted with an 

important strategic choice; outsource or not? As ASML decided that their main competence was to 

design lithography platforms, they decided to outsource all production to other companies. As a 

result ASML could focus on designing the systems to the wishes of the customers without worrying 

about actually producing the parts and could then look for companies which had the competence (IP) 

to actually do so. ASML would then assemble the systems and calibrate them according to the wishes 

of the costumer. This made it possible for ASML to focus on what to produce, not how.  

Yet, this strategy does limit the range of suppliers which are capable enough to work with ASML. As 

ASML wanted to focus on design, it needed suppliers that would “take care of the rest”. Suppliers 

that wanted to work with ASML would need to show a lot of flexibility and ingenuity but would also 

need to take share risk and gains. As ASML was willing to pay for this responsibility and risk, it 

attracted suppliers that were one of the best in what they did and wanted to risk working in the 

semiconductor industry with ASML and free ride on the large profits that were possible in this 

developing industry.  

Because ASML was still relatively small and needed to increase the performance of the machines, it 

tried to get as many orders as it could and would then get as much out of their supply chain as 

possible. ASML needed to be bold and sometimes sell what wasn’t produced yet. As we know now, 

they somehow always got things done and found solutions for the lion share of encountered 

problems. This need for performance was the source that drove the creativity and opportunism that 

was needed to survive at that point in time. ASML and its suppliers performed very well and as we 

know now, left many competitors behind them and currently have 75% of market share and 

outperform all others. So the strategy of opportunism and creativity clearly worked and made ASML 

the company it is now in a mere 25 years. Given the kind of products it produces this is a remarkable 

accomplishment. 

Although this strategy of product leadership and customer intimacy has worked well in the past, 

currently the main focus for ASML is to stay ahead and to live up to the expectations it created. It 

therefore is trying to increase their operational excellence. But as ASML has grown using the strategy 

mentioned earlier, the values and attitude that come with this strategy are embedded deep in the 

foundation of the companies’ culture. This is very hard to change as often mentioned by the Board of 

management. Although ASML culture is not the focus of this thesis, but knowing that ASML is trying 

to become more operationally excellent is important to consider. Its supply chain was originally 

designed for flexibility and opportunism, not for volume production which it increasingly needs to do 

know. This partly explains the “nervousness” in the planning process. Later on in this chapter the 
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current situation will be further addressed and summarized. For now the products ASML produces 

will be considered. 

7.2 ASML’s products 

Next to ASMLs background it is important to take into account the kind of products ASML produces. 

These systems are amongst the most complex forms of equipment produced in the world today. 

When one contemplates on the fact that with these systems, highly complex computer chips are 

produced at an extremely fast pace, it becomes more clear what these systems are capable of. Not 

only do these systems need to be outrageously accurate, but also extremely fast. To illustrate this, 

the reticle stage, where the “image” of the chip is located, and the wafer stage, where the image is 

projected on the wafer, need to be positioned with an accuracy of several nanometer with respect to 

one another, but they both accelerate faster than a motor cycle. The accuracy and speed at which 

this happens is often compared to 2 Boeing 747’s flying with a speed of 1000 km/h passing one 

another with a distance of just 1 mm in between the wingtips! In order to get this kind of extreme 

performance a lot of high quality materials are needed that are sometimes only used in lithography. 

Global demand is therefore low for some of these materials. Also, as many parts are designed 

specifically for ASML, the parts are extremely hard to fabricate. ASML needs suppliers who can make 

complex parts with exotic materials in low volume. The number of suppliers it can select for certain 

parts is often limited to a hand full. One of the best examples being Carl Zeiss, which produces the 

lenses. These lenses are not only extremely complex and accurate, but they also consist of high 

quality calcium fluoride, which is one of those exotic materials which has specific physical properties 

making it suited for lithography. At the moment, Zeiss is the only supplier that ASML has for these 

lenses, because Zeiss has the specific IP for actually knowing how to process and treat this material. 

Getting another supplier “up to speed” to produce these lenses would take years and would cost a 

small fortune because of the high specialization. As this is not an option, ASML has an intimate 

relationship with this supplier to ensure future capacity.  

Although Zeiss is an extreme example, in can be stated that in general, learning curves are long and 

initial investments in capacity are high for making the materials and subassemblies for ASML. 

Therefore, once production is up to speed at a single supplier, switching costs are significant for 

ASML. It is also fair to say that for many critical subassemblies it would take another supplier at least 

6 months to be able to produce the subassemblies at the same cost and quality. Because of this 

initial costly learning process, it is very hard for ASML to quickly change from one supplier to another 

in critical times and it therefore needs sufficient capacity at that single supplier for that single 

complex subassembly. Suppliers have adapted to this need and have been able to quickly adapt to 

changing demand despite the complex production processes and often long learning curves for 

personnel.  

 
Figure 8 The new NXE-3100 platform 
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As for many materials the number of possible suppliers is limited and it takes a certain mindset to be 

able and willing to work with ASML, it is fair to say that ASML has created and is maintaining a 

relatively stable base of suppliers that it uses to outsource the production of its materials. Although 

still new suppliers are attracted and relationships with others are ended, many suppliers have 

worked with ASML for a relatively long time and probably will as long as they keep performing to 

ASML standards and don’t oppose a threat to ASML’s survival. This is of course also in ASML’s 

interest, as switching costs are high. Although it can be interesting for ASML to switch suppliers, 

especially when a new platform like the NXE is introduced, good supplier relationships are important.  

As has been clearly pointed out in this section, ASML’s background and products give some clear 

reasons for why the supply chain issues they face are so complex. Yet, also the semiconductor 

market in which ASML operates causes much complexity. This aspect will be further addressed in the 

following section.  

 

7.3 ASML’s market circumstances 

Next to the issues mentioned before, there is one more major issue which makes ASML’s supply 

chain so complex. This is the semiconductor market in which ASML operates. As mentioned before, 

the semiconductor industry is very volatile. Large up and downturns occur. This is due to the fact that 

ASML’s customer, the chip manufacturers, anticipate on global demand for IC’s. As for them 

investing in a new fabrication facility (fab) means investing in an immense complex facility, it is a 

therefore a careful decision that needs to be made. As the systems from ASML are just a part of the 

larger investment, but do influence output customers can afford to want the best of the best. But 

they would only want it when a global increase in the need for IC’s is expected. At that moment all 

customers of ASML want it at the same time. Because of these high investments, it is often “all or 

nothing” for ASML. Because their customers are also much larger then ASML and the investments in 

the ASML machines is just a part of a larger investment in a new fab, it is difficult for ASML to say no 

to customers or to let them wait too long. As the most critical production steps for a chip can only be 

done with ASML’s systems and customers pay a are willing to pay high margins to ASML for being 

flexible, ASML has a strong obligation to deliver. This puts extra pressure on the supply chain, as it 

has to increase and decrease capacity quickly because of market volatility.  

In order to be able to absorb some of this volatility, ASML tries to anticipate on demand. As ASML 

already needs to order materials before customers are even negotiating the procurement of new 

systems, they have to carefully fill the pipeline with materials they think they are going to need. But 

when customer demand becomes more clear, ASML needs to quickly act and try to be able to 

assemble the systems their customers need. This is one of the reasons why many reschedules occur. 

So for ASML it is almost impossible to plan accurately, because it doesn’t know actual demand yet. 

Also it can’t just buffer all materials because once a down turn occurs, ASML would face bankruptcy. 

This makes it a constant struggle for ASML to fill the pipeline with enough materials to be able to 

react on demand, without taking too much financial risk in the case a downturn occurs. 

7.4 Summary of ASML’s situation 

When reflecting on the three issues mentioned, it becomes clear why ASML faces the challenges it 

currently faces. As it has always been important for ASML to deliver the best systems they could 

when the customer wanted it, no matter what the cost, product leadership and customer intimacy 

are the most important values for ASML for being able to survive. Furthermore it is impossible to 

accurately plan system demand. As the systems are far too complex to be able to produce within 

lead time for ASML’s customers, ASML needs to plan ahead and is therefore faced with inefficient 

reschedules and problem solving in order to maximize supply. Because it is furthermore difficult to 

rapidly increase supply chain capacity due to material and production process complexity, the 

pipeline needs to be filled with expensive materials to be able to react to up turns and changing 

customer demand. As they also need to develop and improve the systems and they face rapid 

downturns which are impossible to foresee, it is not favorable to have high inventory in order to 
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meet all demand. Therefore ASML and its suppliers need to constantly balance the opportunity cost 

of not being able to deliver in time and the cost associated with the risk of obsolescence and holding 

inventory.  

This unique situation brings forth supply chain issues that few other companies are likely to face. 

Nonetheless ASML is capable of delivering these highly sophisticated systems in acceptable 

timeframes. For being able to do this it already has developed skills to be able to anticipate on 

demand and has created a supply chain that is capable of reacting fast on demand changes, 

considering the type of products they need to produce. So the “ad hoc” planning and redesigning 

that occurs by ASML is very understandable, it is even impressive that they are able to meet demand 

as they are currently doing. But although ASML is already performing well, because of its unique 

situations tit also has to improve to stay competitive.  

In order to do this ASML trust it’s suppliers to actively solve problems and share in the gains and risk. 

As seen in the analysis it also has a strong strategy in the way it approaches its suppliers. As a 

consequence suppliers try to handle the situation and take risk within the boundaries that ASML 

provides. Suppliers anticipate on demand and take risks in order to “not be the bottleneck”. But 

ASML doesn’t have a clear indication of how all suppliers do this, hence the need for supply chain 

state information. As suppliers are furthermore somewhat reluctant to share this information and it 

is also likely they try to hide potential problems as long as possible, it is very difficult for ASML to 

balance the supply chain as it isn’t exactly known what the capabilities are. Furthermore it might also 

be very hard for suppliers to accurately confirm all orders, because it is also dependent of its own 

supply chain and it faces the same issues as ASML. Nonetheless, as the output is limited by the 

supplier which has the least amount of capacity, it is essential to know this in order to proactively 

solve problems. 

Nonetheless it is very hard to determine on beforehand what all the future capabilities are. 

Therefore ASML has also has to anticipate on what is possible in the supply chain and demand what 

they think is possible and wait for confirmations. But ASML might sometimes overestimate 

possibilities. As some suppliers mentioned they have overreacted in the past and increased capacity 

and inventory too much, they are more reserved with ordering. As said before, several suppliers 

mentioned that they are more careful as they don’t want to be left with the same excess inventories 

as in last down turn. This potentially leads to less ability to handle disruptions and unpredictable 

demand, as they are more reserved with ordering. Therefore leading to more reschedules which 

worsens the situation. 

To summarize, because of ASML’s unique situation, suppliers and ASML need to constantly balance 

delivery performance and financial risk. In the current situation it seems that suppliers are 

responsible for balancing this themselves, indirectly leading to many disruptions. Therefore the 

supply chain as a whole would benefit from production capability being balanced throughout the 

supply chain, so that suppliers’ capabilities are more adjusted to each other and a more stable supply 

process could emerge. As ASML is already doing its best to achieve this, insights from this study and 

literature will be used in the next chapter to propose suggestions that could prove to be beneficial. 
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8.  Improvement suggestions 
As we have seen in the last few chapters, ASML faces many supply chain challenges. These 

coordination issues arise because of the complexity of ASML products and background, market 

circumstances. This currently leads to a relatively unbalanced supply chain as suppliers “try not to be 

the bottleneck”. 

As ASML wants to increase its operational excellence it would be beneficial to have a more 

predictable supply chain performance. As 90% of the value of the systems are in the supply chain and 

it is hard for ASML to create flow in its own factory when material availability is relatively 

unpredictable, improving supply chain performance is essential for becoming operationally excellent.  

As a result it is proposed that ASML will need to actively collaborate with suppliers to improve total 

supply chain performance. Next to this it is important for the entire supply chain that the risk in the 

supply chain is limited to a minimum. 

As seen in the analysis, increasing the quality of the information can lead to better performance 

without having to take more risk by buffering more materials. When logistical performance needs to 

be increased but it is not possible to provide better information, it is argued that ASML and its 

suppliers should take more risk to be able to better react to unpredictable demand. But this should 

be done in a balanced way, such that not too little nor too much risk is taking by either of these 

parties. In order to achieve this it is argued that suppliers need to cooperate not only to design a 

better mechanism but also to create agreements in which logistical performance is secured and 

suppliers are willing to perform. But first the focus will be on increasing the quality of supply chain 

information sharing. 

8.1 Improving quality of SC information sharing 

As increasing the quality of the logistical information, increases the ability to give the same logistical 

performance with less materials, it is an important step to reducing total need for materials in the 

supply chain. As mentioned before many suppliers need to absorb unforeseen demand by ordering 

before actual orders are placed.  But it is hard to do this effectively when it isn’t known for which 

products extra demand will occur. Possible improvements areas for the quality of the logistical 

information shared are: 

1. Were-used info  

2. Supplier forecast 

3. Non-system demand  

4. MR letter 

5. Order time vs. reaction time. 

6. Re-in priority 

7. ERP integration 

8. Redesigns 

9. SC state information 

 

Where-used info 

First of all it could be sensible to provide more detailed were-used info upstream in the supply chain. 

As is illustrated in figure 7, it is hard for supplier up stream to know what expected demand will be 

when interpreting the move rate letter and start plan, as many other suppliers order materials for 

ASML at them as well and they don’t know in which systems those products end up. Suppliers 

downstream use the ASML forecast, but as other suppliers forecast poorly, it is difficult to anticipate 

on demand upstream. So ASML and other suppliers could help them by giving them where-used info 

for their entire demand. Although this is difficult information to generate, it can be very helpful. I 

don’t suggest doing this for every supplier, but I would suggest identifying possible situations for 

which it justifies the workload associated with producing this information. Although if it could be 

possible to relatively easily generate this information in a structural way, I would suggest sharing it 

with all suppliers. Also it might be possible to use the PP3 tool, a tool used by cost engineering, a tool 
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for generating this type of information. But it is hard  to judge at this point whether this is the case 

and it needs further investigation. 

 

Supplier forecast 

Another way to ensure that more accurate information is communicated upstream in the supply 

chain is to have suppliers forecast better themselves. Although it could be argued that ASML’s 

forecast isn’t accurate, so there is no reason for communicating it to the supply chain, this is not true. 

As especially for system demand this is important. Nonetheless it can be expected that when ASML’s 

forecast improves, this might improve as well. 

 

Non-system demand  

Next to system demand, improving non-system demand forecast is also essential. Again creating 

forecasts for upgrades, service demand etc. can be costly and time consuming, but the information is 

very important and it would be beneficial for the supply chain if ASML would be able to also forecast 

this information. Again it isn’t suggested that it needs to be done for all parts and materials, but it 

should be realized that it is hard to react on large upgrade and service demands and helping the 

supplier to anticipate on it is essential for a more stable and balanced supply chain. So identifying 

situations where it justifies the workload seems important. Also it could initiate projects for which a 

more efficient and structural way of sharing this information could emerge. Furthermore one 

supplier argued that a better spare part definition, so knowing what spare parts should be stocked, 

would also help to react more appropriately to repairs. But also this needs further investigation. 

 

MR letter 

As non-system demand forecast and where-used info will probably be very hard to generate for all 

suppliers, the use of the MR letter is limited as actual demand can’t be accurately estimated using 

the letter as in the letter demand on end-system level is forecasted. It is therefore suggested that the 

MR letter is used as an alarm bell: ASML should use it when it expects significant changes in demand. 

This way it will ensure that suppliers take it seriously and will actively analyze what their production 

capability is. It will then more likely lead to needed discussion about how to invest in extra capacity, 

thus leading to its required effect. 

 

Order time vs. reaction time. 

Furthermore it has to be considered when lead times are shorter than the atual time it needs a 

supplier to react on demand (reaction time) present in the ERP system of ASML, this will lead to late 

orders for all demand that isn’t forecasted. Because of the cycle time reduction program, lead times 

might be shortened too much as several suppliers mentioned that ASML orders relatively late. It has 

to be stated here that reaction time is not necessarily the same as cycle time. When long lead time 

materials are buffered, the reaction time can be shorter than the lead time as illustrated in figure 9. 

As mentioned before, these lead times are used by people from ASML that might think this is actual 

reaction time, thereby maybe creating unnecessary problems without realizing it.  

So it is important to fill the system with lead times that represent reasonable reaction times. This 

should be the time in which a supplier can reasonable react, given the fact that no rapid high move 

rate increases occur. Of course it is inevitable that situations occur for which it will be necessary to 

order extra materials within reaction time, but by having accurate information about these times 

available at ASML, some disruptions might be prevented. Also suppliers will be better able to react to 

problems that do occur. Therefore it is a better way to structure the process and to prevent 

unnecessary disturbances. Although it has to be prevented that this leads to too much extra 

commitment for ASML in the supply chain. Again this needs to be balanced and per situation thi 

needs to be addressed. 
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Re-in priority 

It is sometimes hard for suppliers to perceive the importance of re-ins. One supplier who has worked 

with ASML for just a couple of years noted : “we do pretty well, 90-95% of demand is being delivered 

in time”, while at ASML it was commented that they are never late. This clearly illustrated suppliers 

don’t always exactly know which reschedules are important. But suppliers do act upon these 

reschedules, and they never know when they are important or not. Although some suppliers do 

receive more information about priority, this could be increased as may mentioned this as leading to 

inefficiencies. This is especially the case when production has already been planned. As suppliers try 

to spread the workload and balance production, reschedules while production is already planned can 

be very disrupting, especially for the optic and mechanical suppliers.  

Therefore it could be sensible to just communicate the reschedules that ASML gives high priority to 

once orders are within a certain time frame for a supplier. This time frame is hard to determine and 

can change per supplier, therefore possibilities should be identified with different suppliers. Possibly 

for suppliers that only do the assembly, 2-3 weeks could be a sensible time frame. 

A practical approach would be to make the agreement with the supplier that for this time frame, the 

reschedules in the portal should not be implemented, or reschedules made invisible and that ASML 

communicates all important re-ins for that period separately by an expedite list. This is just a 

suggestion and it is not known whether this is practically applicable. Nonetheless somehow hiding 

non-critical reschedules for suppliers could lead to a more stable and efficient supply chain so it is 

worth investigating the possibilities. 

Furthermore as ASML is looking into a new planning algorithm and using a base stock policy, this 

function could possibly be implemented in that system.  Again it is unclear whether this is possible, 

but suppliers would expectably benefit substantially from this.  

 

ERP integration 

Another improvement possibility is ERP integration. Although suppliers are already generally pleased 

with the portal, one supplier mentioned that this could be even further improved. He proposed 

coupling actual ERP systems together. Currently all transitions from the portal into their own ERP 

system is done manually and confirmations are also inserted in the portal manually. This is relatively 

time consuming work for several suppliers, sometimes causing a high workload as mentioned earlier 

(> 1 FTE). By coupling the ERP systems directly, this could be automated, not only reducing the 

manual labor, but also shortening delays of communication of information through the supply chain 

as communication is instant. Whether this is technically possible and practical at all suppliers is 

questionable, but it is suggested that potential situations in which this could be beneficial could be 

identified.  

 

Redesigns 

For redesigns several issues arose during the interviews, the late communication of drawings, “date 

changes” occur and EOL’s are not always clearly communicated. Although these are clear issues that 

were found at the supplier. It is impossible to come to a well understanding to what causes these 

issues as this department was outside the scope of the project. But it has been identified that the 

redesign process does disrupt the operational processes often.  

One of the reasons often mentioned is the late communication of the drawings. This leads to a less 

efficient implementation of redesigns. Using reaction times instead of lead times should make it 

better insightful when drawings are needed and could help to better align processes. 

Furthermore when EOL’s are initiated by ASML, the supplier should be notified immediately. Several 

suppliers commented that the orders stopped coming, but that it was never mentioned that the 

products was EOL. This is important as suppliers will be able to make sure no more inventory exists. 

Finally date changes are also very disrupting for the logistical process. It also leads to problems in 

ASML’s own configuration management. It is not always known which exact parts are in which 

operational system. This impairs the serviceability of the systems. All that can be suggested is that 

these should be prevented were possible. 
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During this study another student, Stefan Hovens, was doing his master thesis on a topic concerning 

the points mentioned above. As that thesis wasn’t finished during the writing of this report, his 

findings can’t be quoted here. But it is recommended to read his report for more deeper information 

and detailed improvement suggestions about this topic.  

 

SC state information 

Not all suppliers mentioned they were willing to share SC state information. It could nonetheless be 

beneficial to share this with suppliers that do want to. When these suppliers have positive 

experiences with sharing this information, this could lead to more suppliers wanting to share this 

information. But first the benefits of sharing this information should be clear. For suppliers for which 

it is very time consuming to share this information or remain unwilling to share this information, 

financial agreements could be used as creating a view of the SC state as mentioned in another 

section.  

 

Approach for implementation 

It has to be noted that for the improvements in increasing the information sharing mentioned above, 

a contingent approach is advised for all aspects as mentioned by Fawcett et al (2009). As for every 

situation the costs and benefits need to be weighed. Therefore it isn’t suggested that these 

improvements need to be implemented for the entire supply chain. As improvement possibilities are 

endless, the environment is constantly changing and resources to do the work are limited it is 

therefore suggested that the focus should be at finding the highest gains at the least effort. 

Therefore a contingent approach, as mentioned earlier, could be a sensible strategy. This topic will 

be further discussed in a following section when discussing manageability.  

8.2 Willingness to cooperate. 

In the previous mentioned section, suggestions have been done that could help to improve supply 

chain performance. But as a contingent approach is advised, it is important that suppliers help to 

identify the improvements that could have the highest impact on performance.  

In order to do this it is sensible to create more willingness to cooperate in order to create this better 

mechanism for sharing L&P information. As seen in the analysis, now suppliers are somewhat 

reserved with sharing information and mentioning these issues. But nonetheless it is also in their 

best interest to improve supply chain performance. As theoretically better supply chain performance 

leads to higher supply chain profit as illustrated in figure 9, this theoretical extra profit could lead to 

more profit for all parties involved. Two suggestions are made here that could theoretically increase 

the willingness to cooperate at the supplier’s side, these two being creating a more intimate network 

and financial agreements. 

 

 
Figure 9 Increasing supply chain profit 

Creating a more intimate network 
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As ASML has several suppliers that have worked with ASML for a long time and will probably work 

with ASML for a long time to come, it could be beneficial to create more intimate relationships with 

these suppliers. By creating a more intimate network with higher focus on long term commitment, 

suppliers would be theoretically more willing to cooperate and invest in the relationship as they will 

fear less opportunistic behavior (Patnayakuni et al., 2006). This way long term benefits could be 

obtained by increased investments by all parties.  ASML is already implementing a virtual integration 

program with its suppliers, so this suggestion might have similarities. Nonetheless mentioning this 

topic is important as creating a more intimate network could also be important for improving the 

quality of the L&P information shared. 

Next to more focus on long term commitment, there is another way mentioned in literature that 

could create a more intimate network between companies, this being shared meaning and goals. As 

normally within a company, people are connected by a shared culture, it is argued that between 

companies shared meaning and goals could function as a substitute for culture (Hurt et al. 2009). For 

instance creating the goal to create a stable logistical performance at minimum costs and 

commitment in the supply chain would be beneficial for both parties and could possibly create more 

intimacy. Another approach could be that an shared external enemy is identified (Kets de Vries et al., 

1994). It is argued that when aggressive energy is aimed towards an external party, it will not be 

directed internally. Such a shared “enemy” for ASML and its supply chain could for instance be Nikon, 

as staying ahead of competition is important to the entire supply chain. Although this is a mere 

suggestion, this shared goal and “enemy" could help to increase the willingness to cooperate from a 

theoretical perspective.  

 

Financial agreements.  

As mentioned earlier, increasing the quality of the information sharing mechanism can increase 

logistical performance, but suppliers need to be willing to cooperate. Not only to create a sensible 

information sharing mechanism, but also to act appropriately to all the information that is provided 

by ASML. As discussed in chapter 6 several suppliers “try not to be the bottleneck”, this possibly 

leading to an unpredictable reaction to information from ASML and leading to a supply chain that is 

more difficult to balance and coordinate.  

As mentioned before the financial  risks that several suppliers possibly face, might increase this effect 

thereby reducing logistical performance. When increasing information doesn’t lead to sufficient 

increased performance it is a possibility that ASML uses it financial agreements to create more 

stability.  As ASML could make financial agreements that actually reflect what suppliers need to stock 

and order in order to meet demand, this will lead to more predictable actions from suppliers. 

The suggestion is that when making financial agreements about orders, the logistical performance 

needs to be considered as well. The idea is that for products for which logistical performance is 

important, ASML could agree on a reaction time together with the supplier. This is the time in which 

the supplier will be reasonable able to react on changing demand. This will be the order time, which 

is in line with earlier mentioned improvements. For all materials that the supplier needs to buffer in 

order to be able to react a buffer agreement could be agreed upon for which the risk is shared by 

both parties to a degree for which it is acceptable for both parties. This is illustrated in figure 10.  

In this figure The LCZ denotes a limited commitment zone in which part of the commitment of the 

eventual order is given to the supplier, the FC stands for firm zone in which full commitment is 

provided. This is a way of working already use by ASML. 

By making financial agreements about buffers and furthermore actual reaction times are used, the 

supplier’s performance for these materials will be much more predictable. This way ASML can better 

balance logistical performance for their main materials. Important is not to increase commitment, 

but to design it in a structural way throughout the supply chain in order to balance logistical 

performance. As it is not beneficial for the supply chain to have high commitment at one location, 

while a bottleneck occurs at another point in the supply chain.  
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Figure 10 Financial agreement structure 

Another advantage of this way of designing contracts, is that ASML will be more flexible in balancing 

material availability in the supply chain by changing levels of the buffer stocks. As ASML could buffer 

more materials where and when it sees necessary for its most complex parts it needs to source. 

When for instance an upturn occurs, or a possible global shortage of, for instance, electric 

components is expected, ASML could increase the relevant buffer stocks. Also it could do this 

upstream in the supply chain, so material availability is already acceptable here. As upstream in the 

supply chain materials are more common, like cables, or glass, investing in this commitment is low 

risk and could improve logistical performance of all other suppliers eventually using these materials. 

This would be a form of using commonality that could really benefit supply chain performance. This 

will lead to a more balanced and stable supply chain, possible improving logistical performance at 

relatively low commitment risk.  

Another improvement is that ASML will have a better insight in supply chain state as these 

commercial buffer agreements and outstanding orders are more likely to somehow reflect actual sc 

state as current orders do. This is also a benefit that needs to be considered, especially when 

suppliers are reluctant to share this information.  

Furthermore it has to considered that this way the entire amount of commitment might not be 

reduced, but the commitment will be less risky, as more common components are committed to  as 

mentioned before.  

One final point is that, although this approach will not prevent problems entirely, it is a possible way 

of creating a more balanced supply chain for which it is able to stock the right materials at the right 

place. This could help to improve supply chain performance at minimum increase in risk.  

8.3 Manageability 

The suggestions that are made for improvement are done in this chapter should all be considered 

taking a contingent approach (Fawcett et al., 2009), meaning every situation it needs to be decided 

whether it should be implemented or not. As it is very difficult to decide this from a higher level as 

ASML has a very complex, differentiated supply chain. Furthermore as it is argued that the ability of 

people to understand the impacts of their decisions is usually poor (Ford and Sterman, 2003), it is 

therefore suggested that decisions could possibly best be done by an employee that can oversee the 

situation and make a sensible local decision.   

 

Empowerment 

As several suppliers mentioned that ASML is becoming somewhat rigid in its decision process, it 

could be sensible to make use of more empowerment of employees (Kets de Vries et al., 1994). 
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Empowerment is the effect of transferring responsibilities from management to lower level 

employees. Thereby increasing their influence. It is argued when a sensible facilitating structure is 

also implemented, this could lead to exceptional results. 

When ASML employees at a lower level have the responsibility to make sure that logistical 

performance of their accounts is at a certain level and furthermore the a well facilitating structure 

having the right tools for increasing logistical performance, budgets and performance indicators are 

presented this could possibly help to increase agility in the decision process and find good local 

solutions within boundaries set by the facilitating structure. Again this is just a suggestion found in 

literature for increasing the manageability of the contingent approach.  

8.4 Possible effects other processes. 

Some other effects could be expected when using some of the suggestions in this report, especially 

for increasing the willingness to cooperate at suppliers. By increasing the intimacy of the network it 

could be expected that collaboration would also increase at other levels. As for instance ASML is also 

increasing the manufacturability of its suppliers by increasing early supplier involvement, this could 

possibly help to improve this process. As mentioned in the report of F.E.V.Lievens, potential profits 

for designing for manufacturability are high and still much room for improvement exists. Increasing 

cooperation and trust on a logistical level could also theoretically be beneficial on the long for 

improving this process. But this needs to be further investigated. 

 

8.5 expected actions ASML 

As the analysis of the results and the writing of the report and conclusions was done in a relatively 

short time for this project, it the time of finishing the report it wasn’t yet clear what actions from 

ASML could be expected. But ASML mentioned that especially the suggestions concerning the 

information sharing mechanism seem interesting and will be considered. But no definitive response 

could yet be given.   
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9 Reflection of research model “Enfolding  literature” 
After answering the research questions, the research model itself needs to be reflected upon and 

possible contributions to literature will be identified. For the readers convenience the model is 

displayed again in figure 11. One of the main hypotheses underlying this research model was that not 

only the information sharing mechanism is relevant for effective information sharing and supply 

chain coordination, but also the willingness to cooperate. Furthermore the willingness to cooperate 

is also needed for designing an effective information sharing mechanism. In the supply chain of ASML 

several interesting findings have been identified. 

 

 
Figure 11 research model (repeated) 

9.1 Effective information sharing and coordination. 

Two factors theoretically influenced this construct, being the quality of the information sharing 

mechanism and the willingness to cooperate. The practical implications of these two constructs will 

be addressed. 

 

Quality of the information sharing mechanism 

As was found during this study, this factor clearly influences the coordination in the supply chain. As 

was seen, the relatively inaccurate information in the supply chain lead to less coordination and 

increased disruptions. Therefore it was also proposed to increase the quality of the information 

shared in order to increase performance. 

 

The willingness to cooperate 

Interesting to see was that this factor also clearly had a significant impact on eventual performance. 

As argued in the analysis, suppliers “try not to be the bottleneck” and therefore don’t always act on 

L&P information provided by ASML accurately. Therefore also reducing coordination. This is 

interesting as this was a major assumption underlying this model. Whether this is an important factor 

for other companies and supply chains is unclear, as ASML is in an unique situation. Nonetheless this 

study has proven that it is a factor to take into account when considering L&P information sharing. 
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9.2 Quality of information sharing mechanism 

Also the quality of the information sharing is theoretically influenced by several factors in this model, 

these will be further addressed in this section. 

 

What  

This factor is of much influence on the quality of the information sharing mechanism for ASML as 

information is missing (non-system demand, where-used info) or inaccurate (forecast, lead times). 

The content of the information has therefore a large effect on the actual performance of the supply 

chain. Many of the improvement suggestions therefore were about the content. 

 

When 

Next to the content, the timing o the information was also important as the frequency (move rate 

letter) and timing of information (orders)also is essential for high quality of the mechanism. 

Especially late orders have a high influence on supply chain performance.  

 

How 

This factor wasn’t identified as an important factor. In one case suggestions were made about 

increasing efficiency by increasing connectivity. So in the case discussed, this factor does make the 

information sharing itself more efficient, but doesn’t actually increases the effectiveness of the 

information.  

 

With whom 

This factor wasn’t identified as being relevant. A good reason for this is that as many information can 

be transmitted electronically, it is easy to reach the right person.   

 

The willingness to cooperate 

Next to the factors mentioned above, the willingness to cooperate is also a relevant factor for the 

quality of the information sharing mechanism. First of all, in this case the suppliers mentioned that 

ASML has a relatively “rigid” way of working. This has had in some cases result that suppliers stopped 

mentioning improvements. The combination of these two findings, indicate that the willingness to 

cooperate from both sides is limiting the number of improvements that are being implemented and 

therefore the quality of the information. Which is also an important proof of the model. 

9.3 Willingness to cooperate 

The factors theoretically influencing the willingness to cooperate will be addressed in this section. 

 

Relational symmetry 

In this case, the relational symmetry is seen as a very important factor influencing the willingness to 

cooperate. As ASML is relatively more powerful in the supply chain, it can force its way of working on 

its suppliers. Thereby it is more likely to act in an opportunistic way. As explained earlier this also 

leads to less willingness to cooperate from suppliers.  

 

Perceived benefits 

Next to the relational symmetry, perceived benefits are also seen as relatively important in this case. 

As suppliers mentioned that they don’t always see the benefits of always acting exactly on the 

information provided by ASML as they need to consider more stakeholders like personnel, they will 

be less likely to always act appropriately. Furthermore some suppliers mentioned that they were 

unwilling to share SC state information as it wasn’t clear what the benefits were.  This also indicates 

the relevance of this factor.  
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Fair control mechanisms 

Also some indication where wound that ASML also uses its power in the supply chain to force 

agreements onto suppliers as mentioned in the analysis. Several suppliers mentioned that these 

agreements where increasing the risk for the suppliers and this was seen as relatively unfair. It can 

clearly be argued that this leads to les cooperation to uphold the agreement from the suppliers 

perspective and is therefore found to also be a relative factor in this case.  

 

Long term commitment 

Although some minor indications where done about this topic, it is hard to directly proof its 

relevance in this particular case. Nonetheless it has been argued that increasing this could be 

beneficial for the willingness to cooperate by creating more a more intimate network. This factor is 

therefore not seen as irrelevant, but further research is needed to determine its actual effect on the 

willingness to cooperate in the case of ASML 

 

Shared meaning and goals 

Because of the relational asymmetry, it has also been argued that goals are not always aligned. 

Creating these goals could be beneficial for increasing cooperation as also mentioned when 

discussing the improvement suggestions. Also for this factor holds that, although this factor isn’t 

directly addressed by suppliers indicating its relevance, but it can be mentioned that it is of some 

importance and further research needs to be done to what it possible effects are. 

 

Trust 

This has also been a relevant factor in this case. Especially when discussing sharing SC state 

information. One supplier even specifically said that it doesn’t trust ASML and fears misuse, also 

being a factor mentioned in literature. So clearly trust is an important factor to consider when 

accurate information is needed from the other party. 

 

Quality of information sharing mechanism 

Although this factor wasn’t argued to theoretically influence the willingness to cooperate, in this case 

some relationship might exist making the dependency of these factors bidirectional. In this case, as 

information isn’t always accurate, suppliers are less willing to actually react to the information they 

receive. Not all reschedules  are always  fully acted upon for instance. Meaning that creating a better 

information sharing mechanism would also create more willingness to uphold the mechanism. 

Therefore creating a positive loop. This is an interesting point to consider and is also an interesting 

point to consider in future research. 

9.4 Other possible contributions 

Next to the business model some other interesting findings have been done that are contributing to 

literature. First of all, in the article of fawcett et al. (2009) it was argued that taking a contingent 

approach was relevant for deciding what information to share. This also seems a relevant approach 

for this case thereby providing proof for this finding. 

Furthermore it is also interesting to see that the “how” factor, or connectivity, is already a factor that 

is reltively well developed. In literature this is also mentioned as a factor in which is often invested in 

(Fawcett et al. 2007). But that the willingness to share information is often underestimated. This 

would also be an interesting thought to address in future research and other market circumstance. 

9.5 Conclusions literature 

To conclude this chapter, it can clearly be stated that interesting findings have been done that 

contribute to literature. First of all the importance of the willingness to cooperate seems important 

and underestimated in this case. It is essential for creating an effectively coordinated supply chain as 

it motivates actors to take the right actions once information is received and also helps to actually 

design a way of sharing information that is efficient and effective. As ASML’s situation is very unique 
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and might require an additional amount of willingness to cooperate because of the complexity of the 

supply chain and financial risks, it would be sensible to see how this factor influence other supply 

chains. 

Furthermore some partial findings have been for the factors contributing to the willingness to 

cooperate. In this case the perceived benefits and relational symmetry are argued to be the most 

relevant, but cross dependencies do seem to exist and more research is needed to identify actual 

relationships. Nonetheless the findings in this study are promising. 

Next to this, the What and When factors have been seen as most relevant for the information 

sharing mechanism in this case. Thus focusing on improving these factors should receive priority.  

Also it would be interesting to further research the relationship between the willingness to 

cooperate and the information sharing mechanism. The relation seems to be bidirectional but further 

research is needed. All in all, although this research model couldn’t be proven in this case, there are 

some interesting findings in this study indicating its partial relevance. Thereby more research on this 

topic is advised. 
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10. Conclusions and future research: “Reaching closure” 

10.1 Conclusions 

After discussing the findings some final conclusion can be made. First of all, it was found that many 

aspects about ASML’s performance were very positive. The portal was mentioned to work well and 

was very professional, also suppliers mentioned it is impressive  that ASML can forecast system 

demand as it currently does. Furthermore  the cooperation with ASML representatives was 

mentioned to be pleasant and it was also indicated at several occasions that they are very competent 

and suppliers can learn from them. Nonetheless it was also found that there are some indications 

that show that improvements are possible. 

 

As argued ASML and its supply chain are facing an unique situation in which coordinating the supply 

chain leads to many challenges. Because of the unpredictable demand and high financial risks of high 

inventories, it is argued that the supply chain needs to constantly balance the ability to perform 

logistically and potential costs as suppliers need to anticipate on demand and order in advance. 

As furthermore suppliers are minimizing their risk by “trying not to be the bottleneck” it is hard for 

ASML to know what suppliers actual capabilities are which makes t more difficult to coordinate the 

supply chain and at proactively. 

Therefore suggestions have been done for increasing the quality of the information, leading to a 

better supply chain performance and possibly lower risks for the supply chain. Important aspects to 

realize is that creating better information upstream in the supply chain and also order sooner would 

already benefit the supply chain immensely. Also forecasting all demand by ASML and its suppliers 

would also expectedly lead to better performance. Furthermore prioritizing the number of 

reschedules could help to stabilize production at suppliers and create more efficiency. 

Important to realize is that, by creating better information, less disturbances can be expected. 

Furthermore it is argued that a more balanced supply chain would be created. Although in ASML’s 

particular case, disruptions and reschedules are inevitable. Nonetheless both ASML and suppliers 

have learned to work with these issues, but by reducing the amount of these disruptions, more focus 

could be attended to the disruptions that do occur it is likely that suppliers will be more able to act 

upon these. 

 

Next to improving the L&P information shared in the supply chain, some suggestions have been 

made that could increase the willingness to cooperate. First of all it is proposed to create a more 

intimate network with relevant suppliers. As ASML and its suppliers need to closely cooperate in 

order to keep performing in this supply chain, a stronger focus on intimacy and investing in long term 

relationships is advised. As this will help to improve future performance. Furthermore this will create 

more cooperation from the suppliers side to realize improvements for the information sharing. 

Furthermore it has also been suggested that ASML could use its financial agreements to also create 

more willingness to cooperate by suppliers, having them act more predictably to information. 

Thereby increasing the ability to balance the supply chain. Also this could be a sensible way of 

creating more SC state information. 

For all mentioned improvement possibilities a contingent approach is advised. Not all improvements 

should be applied to all suppliers, if applied at all. Therefore very situation needs to be considered on 

its own. In order to make this approach more effective, suggestions have been made to create more 

empowerment, thereby increasing the effectiveness of lower level employees to act on local 

circumstances and speeding up decision processes. 

 

All the mentioned improvement are seen as important for ASML in order to create more operational 

excellence. Although also mentioned before, ASML already is improving in these mentioned areas 

and it is unclear which steps are already being taken. Nonetheless these suggestions have been made 

to give a clear indication of what would be a good approach from a theoretical perspective. 
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Next to the abovementioned practical findings, relevant support for relationships in the research 

model have been found during this study. As expected the quality of the information sharing 

mechanism was relevant for effective information sharing and coordination. Next to this several 

improvement for increasing the information sharing mechanism were found. Indicating that mainly 

the “what” and “when” factors are important instead of the “how” and “with whom” factors.  

Next to the information sharing mechanism, interestingly also support was found to indicate that the 

willingness to cooperate is also a relevant factor when considering effective information sharing. In 

this case for ASML, especially the relational symmetry and perceived benefit seem as important 

factors. As argued, ASML has a strong way of working, which it sometimes possibly forces onto 

suppliers. Thereby reducing the willingness to cooperate. 

Furthermore it has been shown that suppliers are not always willing to always exactly do what ASML 

expects because a lack of perceived benefits and try to anticipate on demand. The “try not to be the 

bottleneck” this increases the unpredictability of the supply chain performance. Although these 

findings are interesting, further research is proposed for this research model to validate possible 

relations. 

 

10.2 Limitations 

Of course there are some limitations to this research. First of all the data gathered was qualitative of 

nature. This makes it more difficult to proof theories, as data might be subjective. But as many 

suppliers mentioned similar issues and these issues could be reasonably explained by the situation, it 

can be stated that interesting findings have been done that can form the base for more rigorous 

research. 

Furthermore the number of suppliers interviewed is limited, so it is unwise to generalize all these 

results for the entire population. Nonetheless the insights created might give a sensible general 

impression that could be used and a contingent approach is advised when addressing suppliers. 

Furthermore the sample wasn’t perfect, as the focus was on Dutch, leverage suppliers not 

operational in the optic area. Although some issues were not dependent on the type of supplier, this 

also needs to be considered when applying these results for the entire supply base.  

Next to this market circumstances were very specific in the time of the interviews. As demand was 

high and suppliers were working near the ability of their capacity, this could somewhat have 

influenced the answers of the suppliers. During for instance a down turn, other possible problems 

could arise. So it has to be taken into account that the current situation described is specific during 

up turns.  

10.3 Future research 

Several interesting possibilities for future research have been indicated here. As the model seems to 

be partly validated, it justifies further attention. I would therefore like to suggest further research on 

this topic. As this study formed the basis for  a master thesis project, there were some limitations for 

the extent in which rigorous research could be done. Therefore it is proposed to conduct a more 

extensive, rigorous study to validate relationships between the willingness to cooperate and effective 

information sharing & coordination needs further attention. As it is interesting to see what the 

influence is of this factor in other market circumstances. Also the relationship between the quality of 

the information sharing mechanism and the willingness to cooperate needs further attention. In this 

study it is suggested that a relationship does exist and that it might be bidirectional. But nothing can 

be concluded at this stage. 

Furthermore possible relations between the different factors causing this willingness to cooperate 

should be further addressed. In this case mainly the asymmetric relationship and perceived benefits 

were found to cause suboptimal performance. Perhaps in other markets and other types of 

companies and supply chain relationships, different factors could prove to be relevant. But as this 

topic is qualitative of nature, it could prove to be difficult to find sound scientific proof for existing 

relationships, especially because definitions of constructs are not always exact. Nonetheless this 
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topic seems interesting from a business point of view and starting to create more insight in this 

matter could prove to be very valuable for practice and interesting for literature. 
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Appendices 

Appendix 1: Interviews vs. survey questions 

 

Before a method was selected both interviews and survey questions were considered for gathering 

data. A long process took place in the pros and cons were considered, but finally it was decided that 

doing interviews was the best option due to the following reasons: 

 

1) The set of suppliers was too small to get statistically significant data with surveys. 

2) The in depth detailed information obtained by conducting interviews is more suited for the 

situation. 

3) With a survey, time issues would probably arise. 

 

Set off suppliers was too small  

In order to obtain statistically significant results in a survey, a large set of data is needed, dependent 

of the size of the total population. In order to decide what the minimum number of responses would 

be for the population an analysis was conducted. First of all the population was chosen. ASML’s 

supply base in SAP consists of approximately 600 suppliers. But just 150 suppliers would be relevant 

for this thesis. Furthermore different assumptions can be made about the population which can 

influence the needed number of responses. So data is analyzed for different sets of assumptions, 

risky assumptions which are likely to be ungrounded, normal assumptions and safe assumptions, 

which are likely to uphold in any situation. The results of the analysis are presented in table 8: 

 

 
Table 8 Response rates for different populations and assumptions 

In this table needed response rates are presented for different scenarios. A response rate of 30% is 

normal. So all response rates that are higher are shown in red, because they are unlikely to provide 

significant results. As we can see in the table, the number of responses for a population of 150 

suppliers is 69 when risky assumptions are made. So the entire population needs to be addressed 

and still a response rate of 46% is needed for this situation in order to get significant results!  

When the population is increased to 300 or even 600, the needed response rates decrease. Some 

become lower than 30%, but then the population will be less interesting for ASML because only 150 

suppliers are relevant. Also the needed assumptions that have to be made in that situation would 

still make the results questionable. So in conclusion we can say that the population is too small. 

 

Type of data and work load 

Another issue is the type of data. With surveys, a lot of quantitative data can be gathered, but no 

qualitative data. So it would be hard to interpret the data, because there would be no insight in why 

suppliers react the way they do. So a lot of data would be gathered, but not much information. So 

more in depth information would also be needed and a combination of interviews and surveys would 

be sensible in order to get relevant information for ASML. But a survey is a time consuming because 

questions need to be carefully formulated and it has to be tested beforehand whether they will be 

interpreted correctly as it was intended. If it then would also be necessary to conduct interviews, the 

entire process would become too time consuming to fit into a master thesis project. 

 

To summarize, because size of the population, workload and relevance, it was decided that using a 

large scientifically sound survey wouldn’t be sensible. Therefore it was decided that conducting 

interviews to gather data was the best way to go.   
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Appendix 2: Ideal supplier selection 
 

In order to create a sub set of suppliers on which conclusions could be based for the entire supply base, an 

ideal supplier’s selection was created based on the following criteria: 

 

1) Type of supplier  

2) Position of supplier in Kraljic framework 

3) Country of origin 

4) Gross spend 

 

The population was analyzed on these four criteria. Furthermore it was decided that 16 suppliers would be a 

realistic size for the selection. Together with representatives from ASML, interesting suppliers were identified 

and a manual iterative process was started in order to create a representative selection of the population on 

the 4 criteria. The ideal selection of 16 suppliers that was created is represented in table 9.  

 

Name   Kraljic   Type  Country  

1  BN   Electronics & software  NL  

2  BN   Electronics & software  NL  

3  BN   Frames & Mechanics   JP  

4  LV   Electronics & software  NL  

5  LV   Electronics & software  NL  

6  LV   Frames & Mechanics  NL  

7  LV   Frames & Mechanics  NL  

8  LV   Immersion & Vacuum   NL  

9  LV   Frames & Mechanics  DE  

10  LV   Measurement positioning control  DE 

11  LV   Mechatronics  NL  

12  LV   Mechatronics  NL  

13  STR   Immersion & Vacuum  DE  

14  STR   Mechatronics  DE  

15  STR   Stage positioning measurement  US  

16  STR   Light source  US  

Table 9 Ideal supplier selection 

This selection of suppliers is a representative selection of population as can be seen in figure 12-14. On the first 

3 criteria the selection is an almost exact representation of the entire population. Also the forth criteria, total 

spend, has been taken into account. This set of suppliers has 30% of total spend of ASML. This is a significant 

amount, certainly when it is considered that approximately 35% of total spend is sourced at Zeiss SMT which 

isn’t included in this study. So this selection has approximately 50% of total spend of all suppliers when Zeiss 

SMT is excluded. 

 

 
Figure 12 types of suppliers for population and selection 
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Figure 13 Kraljic positions for population and selection 

 
Figure 14 Countries of origin for population and selection 

Unfortunately due to market conditions and practical issues, it was not possible to visit all these selected 

suppliers. An alternative selection for this study was created as addressed in chapter 5.  
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Appendix 3: Logistical and planning information 

 

In this table the L&P information that ASML uses  and is relevant for this report is listed here .  

 

Types of 
information shared 

Send 
by Description 

Forecast ASML Forecast of ASML system demand on material level provided  

Move rate letter ASML ASML indicates possible future move rates in this letter 

Start plan ASML Plan with all expected production starts of ASML's systems 

Confirm. of MR letter supplier Confirmation of ability to meet demand presented in the MR letter 

      

Orders ASML Officially demanding products, with commercial commitment.  

Confirmation of order Supplier Confirmation of order by supplier in the portal 

      

Reschedules (via portal)  ASML Changes in orders which are communicated to suppliers 

Expedite list (no portal)  ASML Communication of most important reschedules via excel 

Order call off ASML Notification that a ship ready product can be delivered 

Confirm. reschedules Supplier The confirmation that the supplier can process the reschedules 

Shipready notification  Supplier Supplier indicates in the portal that a product can be called off 

    

Effective out date ASML Supplier will know when a redesign needs to be implemented 

TPD(drawings) ASML These are needed to implement a redesign effectively 

Current Stocks/WIP Supplier Costs associated with redesign need to be communicated 

      
Table 10 Relevant L&P information 
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