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2.2 Scope 

The research is scoped to problems and challenges of inter-organizational collaboration and focusses on cross-
organizational process management. The problem of OR is found in the order fulfillment process. Therefore, this 
is the scope of the business view in this research. The order fulfillment process starts with receiving orders from 
(online) customers and ends with delivering the finished goods (Lin, 1998). It encloses the replenishment of OR 
by the supply network due to the just-in-time replenishment strategy of OR. The thesis focusses on the B2B 
relations and in particular on the inter-organizational collaboration with MP, as OR is most dependent on MP.  
 
The BOAT framework (Business, Organization, Architecture, and Technology) is used to point out which 
dimensions of the order fulfillment process are most essential and will therefore be analyzed in the analysis and 
diagnoses phase. The framework introduces a method for designing and analyzing networked e-business models 
based on a clear and structured separation of concerns by distinguishing between different dimensional aspects: 
The B and O aspects represent the business-oriented dimension, and the A and T aspects cover the technology-
driven dimension needed to support the business dimension of a specific e-business scenario (Grefen, 2016). 
The analysis will focus on the organization (O) and the architecture (A) dimensions. The organizational dimension 
evaluates the structure of the inter-organizational order fulfillment process to identify the causes of the supply 
deviations problem. As the order fulfillment process is dependent on the inter-organizational order flow and 
warehouse management systems, the architecture dimension is additionally evaluated to identify the causes of 
the supply deviations problem. Solving the supply deviations problems increases the chances of reaching the 
given goals of the network in the business (B) aspect. Since a well-designed architecture is the essential starting 
point to arrive at an integration of multiple technology classes (T) (Grefen, 2016), the analysis will focus on the 
architecture aspects and not on the technology details. 
 
Due to the comprehensive network and problem analysis, argued in Section 2.4, and the time restrictions of the 
master thesis, the solution design is scoped to the organizational aspect (O) of the network as this dimension is 
concluded to have the most impact on the network problem.  

2.3 Research questions 

Based on the main research question, research cycle and scope, the following research questions are stated. The 
research first identifies inter-organizational network challenges in literature by means of the collaborative network 
concept to guide the analysis into the network problem at OR.  Subsequently, the specific problem and solution 
are investigated.  
 

1. What are the challenges of inter-organizational collaboration? 
 

2. What are root-causes of the network problem of OR? 
a. What constitutes the network? 
b. What is the network problem? 
c. Wat does the current order fulfillment process look like? 
d. What are the extent and impact of the problem?  
e. What are the root-causes of the problem? 

 
3. How should the network cope with the problem?  
4. How does the network evaluate the proposed solution design?     
5. What can be concluded about or added to the current theoretical foundation 

  





 Technische Universiteit Eindhoven University of Technology 

 
 

6 Master Thesis L. Buijk 

 

Preventive solution directions are proposed because independent of what coping strategy is defined, preventively 
hedging against risks of supply deviations is beneficial to the network performance. The thesis analysis has an 
operational and specific scope. Therefore, the literature is explored to propose solution directions for network 
collaboration improvement on a tactical and strategical management level  
 
Evaluation 
Evaluation of the plan of action in the network is essential for network wide solution designs to be affective. The 
evaluation is performed by a cross-organizational expert panel and directs the recommendations for network 
improvement. As no standard evaluation protocol for process redesigns is found in literature, an interview protocol 
is designed.   
 
With the results of the thesis analyses, the theoretical foundation on inter-organizational collaboration is 
discussed. Identified challenges and solutions found in literature are evaluated for completeness. As this thesis 
focusses on a specific problem in a practical environment, scientific generalization is not an expected attribute of 
the thesis research (Leung, 2015). 

2.5 Research outline 

The outline of the research, including the phases of the research approach, methods, questions and chapters, is 
visualized in Figure 5. 
 

 
Figure 5 Research outline 
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Supply deviations can be caused by several intra and inter-organizational factors. To gain insight into the variety 
of causes of supply deviations, exploratory interviews are held with the problem holders. Although the supply 
deviations can be partly explained by problems acknowledged and communicated by the network, a share of the 
deviations cannot be explained by currently identified supply issues. The typology of causes of supply deviations 
concluded from the exploratory interviews is depicted in Figure 9 and described: 

 
1. The acknowledged causes 

Based on observations of the supply process, exploratory interviews with the problem holder and documentation 
on the replenishment process at MP, the acknowledged problems are described. The acknowledged problems 
are concluded to be either TOS or known supply problems: (a) Temporarily Out of Stock (TOS) is communicated 
by MP or the direct suppliers when a product has known unavailability for more than 48 hours. A cause of TOS is 
out of stock at the providers due to production mistakes, capacity constraints, packaging upgrades or material 
scarcity. Forecast errors in the supply chain can also result in TOS due to insufficient service contracts with 
providers. OR continues the ordering process for products with known unavailability to ensure these products are 
delivered immediately after re-availability. This results in products being registered as supply deviations, although 
they were already acknowledged deviations at time of ordering. (b) Known supply problems (KSP) are deviations 
caused by unpredicted unavailability. Although the unavailability was unpredicted, these causes are categorized 
as KSP as their causes are registered and communicated to OR. Several reasons are defined for products that 
are ordered but can suddenly not be supplied. The cause-codes of known supply problems that have been 
communicated to OR in 2018 are products not yet physically processed in DC, quality issues, pick zone issues 
and insufficient stock.  Exact explanations of the cause-codes are given in Appendix 10.2.1. 

 
2. Undefined causes 

Undefined deviations have causes that are not specified by the supply network. They can either be (a) supplied 
shortly and have no known of specified cause or (b) supplied in excess which always has an undefined reason. 
Issues that lead to undefined deviations could be known intra-organizational, but this is not defined or 
communicated to the partners. 

 
 

 
 
 
 
 

 

 
 
 
 
 

Figure 9 Cause typology of supply deviations at OR 

 
 
 
This concludes that the problem is defined as deviations in the replenishment of OR, that include both 
excessive supply and short supply. These deviations either have acknowledged causes or undefined 
causes.  
 

Supply deviation

1. Acknowledged cause

a. Temporarily Out of 
Stock (TOS)

b. Known supply 
problems (KSP)

Late processing in 
DC Quality block

No pick zone Insufficient stock

2. Undefined cause

a. Undefined short 
supply b. Excessive supply
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Figure 11 Logistical system diagram 
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Business process diagram: Online customer order fulfillment
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Figure 13 Business process diagram 
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5.4 Conceptual data flow model 

The inter-organizational conceptual data flow is visualized by data flow diagrams (DFD). These are 
diagrams that show the flow of data or information from one place to another (Aguilar-Saven, 2004). By 
focusing on the inter-organizational data flows, it provides context to the network problem. The steps 
visualized in Figure 14 are commonly used in designing the conceptual data flow diagram. The highest 
level, the context diagram, functions as an overview. As typically more detail is needed for analysis, 
Level 0 is modelled to identify the most important data flows.  
 
 
 
 
 
 
First the list of activities in scope of the conceptual data flow diagram is created, following the main 
activities in the business process diagram. As shown in the business process model and the network 
structure diagram in Figure 7, performance data is intra-organizationally shared and therefore not 
included in the conceptual data flow diagram. 
 
Conceptual data flow diagram 
The following Figure 15 shows the context diagram. In the customer order fulfillment process, three 
entities are considered: the customer, OR and the supply network. OR develops a customer demand 
forecast (CDF) to ensure accurate replenishment and complete fulfillment of customer demand (CD). 
For the same reasons the supply network develops a store demand forecast (SDF) which includes OR 
and aims to fulfill the warehouse demand (WD). All entities share product availability and financial data. 
The level 0 DFD is added to Appendix 10.2.5. In this diagram, the provider entity is added to better 
visualize the data flow of the forecasts. The supply network communicates the warehouse demand 
forecast (WDF) to the providers to ensure daily orders are expected.   
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Figure 15 Context level conceptual data flow diagram 
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The data used in the WMS is based on two databases: the main product database (PDB) managed by 
MP and the advanced product database (APDB) managed by OR itself. The PDB contains the product 
master data of the entire MP assortment. It directly communicates the logistical parameters of the 
product, including the supplying DC, the product stream and product availability, to the WMS by an 
overnight transaction. In the APDB, OR enriches the product data of the PDB by adding a website name, 
photo and other data necessary for the e-commerce. The APDB communicates the product parameters 
to the WMS via a near real time connection and an automatic overnight transaction as a safety net.   
 
The warehouse management system of OR sends the replenishment order to demand distribution 
system of MP (DEDI). This system receives standard order messages and collects, verifies and 
distributes the orders to the information systems within MP. Depending on the capacity of DEDI, it takes 
several minutes for the order to be received. DEDI verifies order quality, ensuring products are ordered 
on the correct product stream. If DEDI cannot match an order line with the data from PDB, the order 
lines will be rejected. DEDI is updated around 7 hours before the WMS is updated, and exactly during 
this window most orders are placed (between 10:00 and 23:45). 
 
The internal IS structure of MP also passes on replenishment orders to the direct suppliers and shipping 
notifications from the direct suppliers using electronic data interaction standards (EDI). An EDI is an 
automatic electronic data interchange between computers of different organizations, resulting in 
structured communication and all MP systems are fully geared to communicate with suppliers through 
EDI.  
 
As mentioned, the internal IS structure of MP is further described in Appendix 10.2.7. 
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Figure 17 Scoped distributed IS architecture diagram 
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6.2 Root-causes of undefined supply deviations 

In this section, root-causes of the undefined supply deviations are investigated. These root-causes will 
guide the solution design of the problem. The structure of the root-cause analysis and the according 
sub-sections are visualized in Figure 21. 
 
The root-cause analysis performed in this master thesis consist of three steps: 

1. Identify general root-causes by expert brainstorms 
2. Impact evaluation of general root-causes by impact sample analysis and expert ranking. 
3. Identify detailed root-causes into network process and systems.  

In section 6.2.1, the first step is described. The general root-causes are discovered by structured 
brainstorms with experts. Not all these identified root-causes can be investigated in detail within the 
boundaries of the master thesis description. Deeper process and system understanding is required. 
Therefore, in step 2, each root-cause is evaluated to determine which root-cause is prioritized in the 
detailed root-cause analysis in step 3. The impact evaluation per root-cause is based on two analyses: 
(a) An impact sample analysis on product level which measures the impact of the discovered cause on 
the performance of OR. (b)  An expert judgment analysis which qualitatively concludes on the most 
impacting causes.  The evaluation is described in Section 6.2.2. In step 3, a more detailed root-cause 
analysis is performed for three general root-causes. The conclusions of the detailed root-causes are 
described in Section 6.2.3. The root-cause analysis ends with a conclusion on the root-causes of 
undefined supply deviations in section 6.2.4.  
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Figure 21 Structure of root-cause analysis 

  






































































































































































