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Abstract 
The goal of this thesis is to solve a complex business problem in the credit department at a high-tech 
manufacturing company. After initial analysis the identified problem showed to be poor Information 
Quality. The thesis analyses the current situation in detail, and applies scientific literature to measure 
the Information Quality of the credit review process. Finally, by combining knowledge from scientific 
literature, a solution is composed within the given possibilities, that solves the Information Quality 
issues, and increases performance of the department.  
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Management Summary 
This master thesis reflects a business problem solving project, aimed at designing a solution to solve 
the information quality issues, currently experienced by the department. 

Background 
The master thesis is executed at the Customer Credit department of a high-tech manufacturing 
company, located in the Netherlands. The company produces products that are either paid with credit, 
or leased by the customer. The Customer Credit department is responsible for approving the granting 
of all trade credit, including all sales branch and factory related customer credit terms and limits 
through the distribution system. Furthermore, they are responsible for the timely collection of all 
accounts receivable. The department also needs to verify that all receivables are supported by a clear 
contractual undertaking of the buyer. An order is only accepted when a “Clear Path to Payment” is 
verified, which implies a clean payment undertaking by a reliable party, approved by Customer Credit. 
This decision is based on the financial condition and standing of the borrower. In addition to 
abovementioned responsibilities, all proposed new dealer appointments, dealer territory expansions, 
and dealer changes of ownership proposals are reviewed. An opinion is expressed regarding a 
proposed candidate’s ability to perform as expected from a financial capacity perspective. The 
responsibilities of Customer Credit are divided in the following four general processes: Credit review; 
Order acceptation; Managing credit risk & reporting; Collections. 

Poor Information Quality 
Qualitative analysis concludes that the main issues are occurring within the credit review process of 
the department.  The main identified issue is the poor information quality (IQ). These IQ issues are 
resulting in numerous revisions of the credit application, which causes increased throughput times. 
This project considers the following definition for information quality: “fitness for use of information” 
(Wang R. Y., 1998). The user of information does not necessarily have to be a human, but it can be an 
organization, an automated application, or any other entity that uses information (Sadiq, 2013). With 
this definition, the problem is defined as follows: “the information quality within the credit review 
process of the Customer Credit department is not optimal, and causes inaccurate decision making, 
increased throughput times, and increased financial risk.”  Solving this problem is expected to yield 
considerable improvements concerning productivity and financial risk, and therefore, performance of 
the credit department.  
The goal of the research is to “propose a solution for improving information quality within the credit 
review process of the Customer Credit department, in order to increase the accuracy of decision making, 
decrease the throughput time, and decrease the financial risk caused by the current way of working”. 
 
To help solve the main business problem, five research questions have been formulated: 

1) What is the current way of working within the credit review process at Customer Credit? How, 
when, and by whom is the credit application created, assessed, and edited, and how is 
information being exchanged and adapted during the process? 

2) What are the actual causes and effects of the low information quality within the credit review 
process at Customer Credit? 

3) Which potential solutions are available for improving the information quality within Customer 
Credit, and how do they compare to one another?  
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4) Which of the potential solutions will yield the best information quality improvement, and 
which (combination of) solution(s) can be designed to the characteristics of the credit review 
process at Customer Credit, for solving the information quality? 

5) How can the solution be implemented for the credit review process at Customer Credit, and 
which actions does the department have to take, for the solution to work? 

Analysis of the current situation 
The analysis of the current situation has been conducted through semi structured individual 
interviews, and group interviews, based on which a process model is constructed. The process model 
helps create an overview of the current way of working. Furthermore, the current level of IQ has been 
measured by applying a slightly adapter version of the IQ measurement tool by Eppler (2001). The 
criterions “style” and “grammar” have been added to the framework to increase the accuracy of the 
categorisation. Assessed credit applications have been collected throughout two months. The 
corrections of the credit applications were then categorized by the student, according to the 
framework. The 68 categorized applications resulted in 1426 categorised issues. The results show that 
consistency and comprehensiveness are the main occurring IQ issues within the credit review process. 
The rest of the findings are presented in Table 1 below. 
Table 1. Identified IQ issues 

IQ Criterion 1st % 2nd % Total Total % 
Consistency 326 23% 8 5% 334 21% 
Comprehensiveness 306 21% 0 0% 306 19% 
Grammar 198 14% 0 0% 198 12% 
Clarity 155 11% 99 59% 254 16% 
Correctness 138 10% 5 3% 143 9% 
Style 92 6% 55 33% 147 9% 
Applicability 80 6% 0 0% 80 5% 
Conciseness 80 6% 1 1% 81 5% 
Accuracy 48 3% 0 0% 48 3% 
Currency 3 0% 0 0% 3 0% 
Total 1426 100% 168 100% 1594 100% 

Designing a solution 
The solution has been constructed after analysis of available literature, and numerous meetings with 
the credit department, and the IT department. For solving the identified problems, the four 
management principles have been applied (Eppler M. J., 2001), in combination with the best practices 
in business process redesign (Mansar & Reijers, 2007). Combining these theories, a solution consisting 
of two parts is designed. The first part focusses on the information medium, which is the credit 
application document (CAD). By standardising the CAD, and creating a template with elaborations, the 
Local Credit Manager is always aware of the information requirements that are necessary in the CAD. 
The requirements of the CAD are constantly evolving, and these changes need to be communicated to 
all employees involved in the CAM process. Changing requirements can be caused by new analysis 
techniques used, changes in available customer information, and simply changes in required 
information by the high levels of authority (DOC and higher). As the template is opened each time a 
CAD needs to be created, the changed requirements can be communicated to the credit managers, 
simply by adapting the template. 
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The second part of the solution design is the defined set of written requirements for a workflow system 
in SharePoint, within which the credit applications will be handled. Using a workflow assures that all 
employees are aware of the state in which the application is at a certain point in time.  Communication 
is improved by using the workflow. The workflow system includes a document generator which is 
started when a local credit manager initiates a CAD. When initiated, SharePoint provides a table that 
needs to be filled out with specific information. Once filled out, the information is automatically 
inserted in the according locations, and the document is generated. The scope of the project is not to 
implement the designed solution, so the final solution design is evaluated by experts in the field of IT 
that are experienced with implementation of similar systems. Furthermore, the problem owner has 
been consulted throughout the solution design process, who has evaluated the solution based on its 
expected performance concerning business process and information quality. 

Conclusion 
This research is of practical value as it shows how Eppler’s (2001) IQ framework can be applied in a 
pragmatic way, as a means of identifying and solving the IQ issues within a complex business 
environment that possesses numerous limitations and restrictions. Furthermore, it contributes to the 
scientific literature because it shows how a combination of the IQ framework and the best practices in 
BPR can be applied to solve the identified IQ problems. Applying the two methods together showed 
that the BPR heuristics can be interpreted as management principles themselves, and that the two 
theories led to the same type of solution in some cases. This research is therefore a case study that 
shows how the IQ management principles and the BPR heuristics both can be applied for solving IQ 
issues in a knowledge intensive process. Furthermore, the research presents a new way of 
implementing the IQ framework for the assessment of current IQ within the company. This has been 
done by analysing the improvements made to the CAD by the assessing employees, and categorizing 
the improvements along the adapted list of IQ criteria. The list is composed of eight product IQ criteria, 
and two additional criteria. Assessment of the IQ issues by using this method proved to work very well 
in the specific context of the project. 

The designed solution has been validated by both experts as they expect that the solution will indeed 
increase the IQ within the department, and solve additional issues the department is currently 
experiencing. Furthermore, the solution is implementable and affordable, as the tools and knowledge 
necessary for implementation are available within the company. The solution can be extended in the 
future, by improving the CAD, or increasing the amount of automatically generated text in the 
document. Furthermore, the current exclusions in the document flow can be eliminated by adapting 
the specifications of the system. 

The current solution is not optimal, as there is still a large amount of manually written text in the CAD, 
and the process flow is too flexible as the documents can follow different paths each time, depending 
on the employees’ preferences. Implementing the designed solution, means changing the credit 
review process and its flow. However, the department is not yet ready for drastic changes, which 
restricts the solution on certain points, and with that, the impact the solution can have. The solution 
should be implemented incrementally, so that the department can get used to the changes. After 
experiencing the positive effects of the changes, it is expected that the solution will be extended in the 
future. The optimal solution would be a completely automated credit review process, in which the 
credit employees solely assess the information provided by the customer, and the automatically 
generated credit application documents. 
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Abbreviations 
Abbreviation Meaning 
ACM Area Credit Manger 
ACM-L Area Credit Manger Leasing 
ACM-R1 Area Credit Manger Customer Credit Region 1 
ACM-R2 Area Credit Manger Customer Credit Region 2 
BPS Business Problem Solving 
CAD Credit Application Document 
CAM Credit Application Management 
CEO Chief Executive Officer of parent company 
DDPD Name of information system used by the company 
DOC Director Of Customer Credit 
DOC-E Director Of Credit Europe 
DOC-L Director Of Leasing Credit 
DOC-Par Director Of Credit of Parent Company 
DOWWC Director Of Worldwide Credit 
IQ Information Quality 
ITD Information Technology Department 
LCM Local Credit Manager 
LCM-L Local Credit Manager Leasing 
SrVP Sr. Vice President 
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1. Introduction 
This master thesis project is executed at the credit department of a high-tech manufacturing company, 
located in The Netherlands. The company develops, manufactures, and sells products, parts, and 
services. At the request of the company supervisor, the company name is kept confidential. 

At the time of writing, the company produces four types of products, with various specifications and 
options. Their mission is “To provide the most productive and cost effective solutions to their 
customers, and to maintain the reputation for having the best and most responsive customer back-up 
support”. The company has production facilities in two other countries, apart from the Netherlands. 
However, there are multiple offices in Europe and the United States of America. The latter is where 
the parent company is located, referred to as “corporate” by the employees. Located in the 
Netherlands, is the headquarters of the brand, which has three thousand employees, and multiple 
departments, including Product Development, Marketing and Sales, Operations, Finance, Leasing 
Europe, Parts Europe, and the Information Technology Division. This project is executed at the Credit 
department, which is part of the Finance department. More specifically, the project is executed at the 
Customer Credit department, as within the Credit department there are two divisions. The Leasing 
Credit division provides credit to their customers in the form of a leasing contract, while Customer 
Credit provides credit to customers and dealers who purchase the products, parts, or services. It 
depends on the type of contract with the customer, whether the specific case is handled by Customer 
Credit or Leasing Credit. In case of customers having both leasing contracts and purchase contacts, the 
two divisions cooperate in their processes, and exchange information about the client. Figure 1, Figure 
2, Figure 3, and Figure 4 depict the organization diagrams of the company, the Finance department, 
Credit department, and Customer Credit department respectively. Dashed lines represent a functional 
relationship, which means that the departments connected with this line do not report to the parent 
department. Instead, the director of finance – the parent node in Figure 2 – reports to the CFO at 
Corporate, and the director of credit – the parent node in Figure 3 – reports to the director of credit at 
Corporate.  

Figure 1. Company organization diagram 
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Figure 2. Finance organization diagram 
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Figure 3. Credit organization diagram 
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Customer Credit is responsible for approving the granting of all trade credit, including all sales branch 
and factory related customer credit terms and limits through the distribution system. Furthermore, 
they are responsible for the timely collection of all accounts receivable. The department also needs to 
verify that all receivables are supported by a clear contractual undertaking of the buyer. An order is 
only accepted when a “Clear Path to Payment” is verified, which implies a clean payment undertaking 
by a reliable party, approved by Customer Credit. This decision is based on the financial condition and 
standing of the borrower. In addition to abovementioned responsibilities, all proposed new dealer 
appointments, dealer territory expansions, and dealer changes of ownership proposals are reviewed. 
An opinion is expressed regarding a proposed candidate’s ability to perform as expected from a 
financial capacity perspective.  

The responsibilities of Customer Credit are divided in the following four general processes: Credit 
review, Order acceptation, Managing credit risk & reporting, and Collections 

Figure 4. Customer Credit organization diagram 
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The functions within the Customer Credit department are depicted in Figure 4. The department is led 
by the Director of Customer Credit, to whom the area credit managers are reporting. The local credit 
managers, on the other hand, report to the area credit managers. The supervisor requested an analysis 
of the current way of working, as the team thinks that a lot of time is lost on tasks that could be 
eliminated if the processes were more optimized. The team also lacks good communication between 
the different locations, spread throughout Europe. 

This thesis project is executed to help solve their issues, and it started with a comprehensive analysis 
of the current way of working. After exploration and analysis of the occurring issues through semi 
structured interviews, the conclusion was that the main issue concerns poor information quality. 
Currently available knowledge on information quality has then been reviewed, in order to explore 
applicable solutions to this specific problem. Finally, a solution is composed by combining the current 
theories on – amongst others – information quality and business process redesign.   

1.1. Problem definition 
This business problem solving project is conducted by implementation of the business problem solving 
(BPS) methodology of van Aken, Berends, & van der Bij (2007). Their framework starts with the analysis 
of the so called “problem mess”, from which a problem definition is derived. The problem definition 
drives the whole BPS project and is based on an agreement between the project principal and the 
student (plus the university supervisors) Aken, Berends, & van der Bij (2007).  

1.1.1. Approach 
The master thesis project started with an intake meeting with the company supervisor, during which 
it became evident that the department was not able to pinpoint the precise cause of the issues they 
are experiencing. Therefore, an agreement was made with the company supervisor to start with an 
initial analysis, in order to obtain an overview of all the different issues experienced by the employees. 
From there, the causes and effects of the issues were constructed, from which the main issue was 
selected. The objective of the problem definition stage is to obtain an understanding of Customer 
Credit employees’ experiences, opinions, attitudes, and values concerning the current situation. In this 
case – where qualitative research is conducted in which facts and insights ought to be collected – taking 
interviews with the employees is the preferred research technique (Rowley, 2012). In specific, semi-
structured interviews have been used as the employees experience different issues and have different 
job functions. As we are initially interested in their personal opinions, individual interviews were 
conducted, so that the respondents do not feel obstructed in any way when answering the questions, 
and biased answers can be prevented. Group interviews – also known as focus groups – were therefore 
not suitable in the first phases of the project (Morgan, 1996). 

The semi-structured interviews are based on a template which consists of six to twelve pre-determined 
questions, but the question sequence remains flexible, the questions can be adapted, and the 
interview is open to other topics (Bryman & Bell, 2015). Based on the respondent’s answers, the 
interview questions have been changed in order to obtain all relevant information. The template has 
been constructed after the intake meetings, through which a number of problems was announced by 
the project principal. A preliminary pilot to check that the questions make sense can be conducted 
with friends and colleagues, but at least one pilot interview should also be conducted with a member 
of the interview group that you are targeting (Rowley, 2012). Therefore, after having constructed the 
template, it was tested through a pilot interview with two graduate interns from Avans Hogeschool, 
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who were executing their graduate internship at the Leasing department. Subsequently a pilot 
interview was held with one of the area credit managers. The pilot interviews resulted in several 
changes in the template as a number of questions turned out to be irrelevant or too vague. The final 
interview template is included in Appendix 1. 

In order to obtain a good impression of the problems within the entire department, employees 
occupying different functions, and employees operating in different locations, have been interviewed. 
The latter, especially, is an important decision as the employees operating in other countries 
experience different difficulties than the employees located in the Netherlands. As each function 
within the department has different responsibilities and authority, different difficulties are arising. 

The interviews were divided into two phases. During the first phase the interviews were not focussed 
on a particular process within the credit department, but were used to obtain an overview of all the 
problems and difficulties the employees are experiencing. The findings from the interviews have been 
interpreted in a cause and effect diagram to create an overview of all the experienced issues within 
the department, and their relationships. After a number of alterations, and feedback sessions with the 
company supervisor, a preliminary problem statement was created. These findings, the cause and 
effect diagram, and the problem statement are presented in Appendix 2. 

From the first phase interviews it became evident that one of the main issues within the team is poor 
quality of information. Because this issue is still very broad, and it is not evident in which processes the 
issue occurs, the most important process was first selected for further investigation. The second phase 
interviews were then taken with the employees, solely focussing on the selected process. The process 
selection resulted in choosing the credit review process as the most important process, most impacted 
by the current issues within the department. The exploration of the processes, and the selection of the 
main process are elaborated in Appendix 13. 

1.1.2. Findings 
Narrowing the focus down to solely the credit review process, additional interviews have been taken 
with the employees in order to determine the issues employees are experiencing within this process. 
Again, individual semi-structured interviews have been held with two local credit managers, one area 
credit manager, and the director of credit. Furthermore, relevant information is obtained during the 
Credit Conference, where discussions have been witnessed concerning the way of working within the 
credit review process. The found problems are: unavailability of a process model, inability to track the 
Credit Application Document, long and unpredictable throughput times, poor communication of 
requirements, and poor information quality. These findings are elaborated in detail in Appendix 3. 

The cause-and-effect diagram, that contains all the findings, is presented in Figure 5. These findings 
are obtained through interviews, and are therefore not quantifiable. The department has not 
documented, or saved any examples of problems they experienced, so no quantifiable data is available.



  
 

Figure 5. Cause and Effect diagram of credit review process 
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1.1.3. Information Quality Definition 
The term information quality has already been mentioned several times in this report, and is seen as 
one of the main issues within the credit review process. However, multiple definitions for information 
quality are existent in current literature. Most of the Literature uses the terms information quality (IQ) 
and data quality interchangeably. However, their meaning is not the same. Data is a reinterpretable 
representation of information in a formalised manner, suitable for communication, interpretation, or 
processing (ISO, 2008). Information, on the other hand, is knowledge concerning objects – such as 
facts, events, things, processes, or ideas, including concepts – that within a certain context have a 
particular meaning (ISO, 2008). Information emerges when data are put into a context and combined 
within some structure. Therefore, structure and context need to be considered when referring to 
information quality. As this project is concerned with the perceptions of data consumers, the term 
information is applicable. Furthermore, the first interviews have made clear that the source data within 
the information systems is correct, but when the data are used, interpreted, sent, or adapted, the 
issues occur. It is therefore evident, that this concerns information quality issues, instead of data 
quality. 

The term ‘quality’ is defined as fitness for use, or the extent to which a product successfully meets 
customer needs and thereby provides customer satisfaction (Godfrey & Juran, 1999). A number of 
different definitions exist for the term information quality (IQ). Most commonly used definition is: 
“Fitness for use of information”, which is the definition used in this project (Wang R. Y., 1998). The 
user of information does not necessarily have to be a human, but it can be an organization, an 
automated application, or any other entity that uses information (Sadiq, 2013). 
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1.1.4. Problem statement 
Having explored the issues within the credit review process, a problem statement is defined. The semi-
structured interviews in the first and second phase have shown similar results concerning the main 
issues within the department and the credit review process. Focussing on a single process in the second 
phase, has resulted in more detailed problems. However, the main problem, which has been found in 
both phases, is the low information quality (IQ). In the credit review process, IQ issues are resulting in 
numerous revisions of the credit application, which causes increased throughput times. Most of the 
other identified issues are related to, caused by, or aggravated by, poor information quality. Again, 
after consulting with the principal, DOC-Europe, and university supervisor, it has been decided that IQ 
is the main problem which causes increased throughput times, and increased credit risk, and therefore 
decreased performance of Customer Credit.  

Having defined information quality in the previous subchapter, the problem can be defined as follows: 

 

Solving this problem is expected to yield considerable improvements concerning productivity and 
financial risk, and therefore, performance of the credit department. The problem is chosen in such a 
way that it is small enough that solving it is possible within the available timeframe, yet large enough 
to have a significant impact on the performance of the department, once solved (van Aken, Berends, 
& van der Bij, 2007). 

1.2. Research goal and research questions 
The thesis project is structured along a research goal, and five research questions in order to achieve 
this goal. 

The initial interviews have exposed that the employees believe that the current way of working is not 
optimal, and that the low information quality causes a number of complications. The findings have led 
to the problem definition as presented in the previous chapter. The objective of this research is to 
compose a solution for solving the defined problem, which results in the following definition for the 
research goal. 

 

Research question 1 
In order to understand the issues within the department, it is first necessary to understand the current 
way of working and the problems. For a thorough analysis, the way of working is explored and mapped. 
The information exchange and usage is modelled through process modelling. The research question 
that is answered in this section is defined below. 

Problem definition: 
The information quality within the credit review process of the Customer Credit department is not 
optimal, and causes inaccurate decision making, increased throughput times, and increased financial 
risk. 

Research goal: 
Design a solution for improving information quality within the credit review process of the Customer 
Credit department, in order to increase the accuracy of decision making, decrease the throughput 
time, and decrease the financial risk caused by the current way of working. 
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The deliverable provided by RQ1 is an elaboration of the current way of working, accompanied by a 
process model.  

Research question 2 
In order to understand the defined problem, it is necessary to identify the actual causes and effects of 
the poor information quality. The initial cause-and-effect diagram is composed based on information 
obtained during the first interviews with employees, and is not yet explored thoroughly. The 
information obtained from answering RQ1 will help understand the causes and consequence partially, 
but to answer RQ2, the actual information quality within the department needs to be determined. The 
deliverable provided by RQ2 is a measurement of the current information quality within the 
department. The research question, to be answered in this sub-chapter, is defined below. 

 

Research question 3 
After a thorough understanding of the business problem is obtained, potential solutions can be 
identified. The deliverable of RQ3 includes an overview of a number of potential solutions for 
improvement of the information quality. The corresponding research question is presented below. 

 

Research question 4 
Based on the findings of RQ3, one (or more) potential solution(s) is/are chosen. The solution should 
solve the information quality issues, and fit the requirements of the Customer Credit department. The 
chosen solution is elaborated in detail and tailored to the specific situation. The deliverable of RQ4 
includes a solution design, which is an elaboration of the best applicable solution. The research 
question is presented below. 

 

Research question 5  
Accompanying the solution design, a design plan is necessary that describes the implementation of the 
redesign. Due to the limited time available for this project, the implementation itself is not part of the 

Research Question 1 (RQ1): 
What is the current way of working within the credit review process at Customer Credit? How, when, 
and by whom is the credit application created, assessed, and edited, and how is information being 
exchanged and adapted during the process? 

Research Question 2 (RQ2): 
What are the actual causes and effects of the low information quality within the credit review process 
at Customer Credit? 

Research Question 3 (RQ3): 
Which potential solutions are available for improving the information quality within Customer Credit, 
and how do they compare to one another?  

Research Question 4 (RQ4): 
Which of the potential solutions will yield the best information quality improvement, and which 
(combination of) solution(s) can be designed to the characteristics of the credit review process at 
Customer Credit, for solving the information quality? 
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project’s scope. The change plan elaborates on the implementation of the solution by describing all 
necessary steps to be taken.  The deliverable provided by RQ5 is the change plan. RQ 5 is presented in 
the box below. 

 

1.3. Report structure 
Chapter 2 of the report includes a summary of the literature review that is presented in its complete 
form in Appendix 12. The research methodology is discussed in Chapter 3, after which an analysis and 
diagnosis of the problem is presented in Chapter 4. Chapter 5 encompasses a solution design, including 
a change plan with instructions for the implementation of the solution. Finally, a conclusion and 
discussion is presented in Chapter 6.  

Research Question 5 (RQ5): 
How can the solution be implemented for the credit review process at Customer Credit, and which 
actions does the department have to take, for the solution to work? 
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2. Literature review (Summary) 
In the current IT era information has become a decisive factor of the information economy (Eppler & 
Witting, 2000), since it is the basis for tactical, strategic or operational decisions (Redman, 1996). 
Researchers and organizations consider data and information as one of the most important assets 
(Huang, Lee, & Wang, 1999). As decisions are based on the available information, low quality data and 
information negatively impact the efficiency of organizations (Redman, 1996). The awareness of the 
importance of high quality information has resulted in a great amount of research concerning the 
measurement and improvement of information quality (Lee et al., 2002). The growing importance of 
information quality (Wang, Strong, & Guarascio, 1996) has resulted in development of numerous 
theories for measurement and improvement of information quality (Eppler & Witting, 2000). This 
literature review focusses on the different theories for measurement and improvement of information 
quality and exploration of new ways for improving information quality. 

2.1. Information Quality 
In most literature information quality – hereafter referred to as IQ – is used interchangeably with data 
quality. However, the meaning of data and information is not the same. Data is a reinterpretable 
representation of information in a formalised manner suitable for communication, interpretation, or 
processing (ISO, 2008). Information, on the other hand, is knowledge concerning objects – such as 
facts, events, things, processes, or ideas, including concepts – that within a certain context have a 
particular meaning (ISO, 2008). Information emerges when data are put into a context and combined 
with some structure. Therefore, structure and context need to be considered when referring to 
information quality. The term ‘quality’ is defined as fitness for use, or the extent to which a product 
successfully meets customer needs and thereby provides customer satisfaction (Godfrey & Juran, 
1999).  There are multiple definitions available for IQ, but the most commonly used definition is: 
“Fitness for use of information” (Wang R. Y., 1998). The user of information can be an organisation, an 
automated application, or any other entity that uses information (Sadiq, 2013). This research also uses 
“Fitness for use of information” as the definition for IQ. 

Current literature mostly focuses on providing methodologies for assessment and analysis of IQ issues, 
and a small amount of literature also focusses on increasing the IQ and solving the IQ issues (Eppler M. 
J., 2001).  

2.2. A Generic Framework for Information Quality in Knowledge-
Intensive Processes  

Seven relevant IQ frameworks and methodologies have been analysed and compared for this literature 
review ( (Wang, Strong, & Guarascio, 1996), (Davenport, 1997), (Ballou, Wang, Pazer, & Tayi, 1998), 
(Kahn & Strong, 1998), (Moody & Shanks, 1998), (English, 1999)), and the IQ framework by Eppler 
(2002) is the only framework focussing on knowledge-intensive processes, such as market research, 
product development or consulting. Furthermore, the framework is applicable for evaluation and 
assessment, improvement, and management or monitoring of information quality (hence the term 
“generic”). The framework explicitly shows trade-offs between specific IQ criteria, and it can be used 
to position information quality problems. Furthermore, the framework describes four principles which 
help to find solutions to the identified IQ-problems (the integration, validation, contextualization, and 
activation principle). The framework can also be used to provide tools such as checklists, diagnostic 
questionnaires or information quality guidelines. 



12 
 

The present framework consists of three major elements: The first element – the framework’s vertical 
structure – consists of four IQ categories (views) that categorize crucial information quality criteria 
according to their relation to the target community, the information product, the information process, 
and to its infrastructure. The second element of the framework – the horizontal structure – is divided 
into four phases. The four phases represent the life cycle of information from a user’s point of view: it 
is searched and found, evaluated, adapted to a new context, and applied. The management principles 
are the third major element of the framework. These principles help to improve the IQ in each of the 
four phases. 

The four IQ categories represent four quality levels, and are defined as relevance criteria, product or 
soundness criteria, process criteria, and infrastructure criteria. These criteria are derived from previous 
IQ research such as Wang & Strong (1994). The four IQ categories are described below, and the IQ 
framework is presented in Figure 6. 

- Relevant Information: This category relates to whether the information is comprehensive enough, 
accurate enough, clear enough for the intended use, and whether it is easily applicable for the 
problem at hand. This category is also called community view since the relevance of a piece of 
information depends on the expectations and needs of a certain (writer-, administrator-, or user-) 
community. 

- Sound information: This second category contains criteria which describe the intrinsic or product 
characteristics of information, such as the conciseness, consistency, correctness, and currency. 
Whereas the relevance criteria are subjective (indicated through the term “enough”), the 
soundness category should be relatively independent of the targeted community. 

- Optimized Process: The third category contains criteria which relate to the content management 
process through which the information is created and distributed and whether that process is 
convenient (for writers, administrators, and users), and whether it provides the information in a 
timely, traceable (or attributable), and interactive manner. 

- Reliable Infrastructure:  The fourth category contains criteria which relate to the infrastructure on 
which the content management process runs and through which the information is actually 
provided. Reliability in this context refers to a system’s easy and persistent accessibility, its 
security, its maintainability over time (including aspects of cost-efficiency), and its high (and 
continuous) speed or performance. 
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Figure 6. Information Quality Framework (Eppler M. J., 2001) 

 

 

As Figure 6 shows, the upper two levels of the framework are labelled as content quality, and the lower 
two are referred to as media quality, which are equivalent to, respectively, the Product and Process 
quality in the PSP/IQ model (Wang & Strong, 1994). The categories relevance and soundness relate to 
the actual information itself, hence the term content quality. The categories process and infrastructure 
relate to the management of information, and whether the delivery process and – infrastructure are 
of adequate quality, hence the term media quality which refers to the channel in which information is 
transported. For an end-user, media and content quality may be perceived as one final product (the 
information and its various characteristics). However, for the information producers and 
administrators, this difference is crucial, as the producers usually cannot influence the media quality, 
and the administrators only have limited possibilities of influencing the content quality. Potential 
conflicts between IQ criteria are depicted with the red arrows in the framework. 

The horizontal structure of the framework incorporates a chronological sequence (phases) from the 
user’s point of view. For the user information may be the answer he needs to find (identification), 
understand and evaluate (evaluation), adapt to his context (allocation) and apply in the right way 
(application). The framework can also be used as a systematic problem lens where the four phases of 
the framework can be used to designate four dominant information quality problems, namely: 
information overload (information is not integrated), information misjudgement (information is not 
validated), information misinterpretation (information is not seen in context or contextualized), and 
information misuse (information is not made actionable).  
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Finally, the management principles are 
integrated horizontally and vertically in the 
framework. Horizontally, because they provide 
pragmatic help in implementing the framework 
and achieving the quality criteria contained in 
it. The principles are integrated vertically along 
the framework since they follow the same step-
by-step logic as the four phases discussed 
above. Every principle relates to the criteria 
that are found in the same column as the 
principle. By applying the principle, the 
corresponding IQ criteria can be solved. The IQ 
criteria and their opposites are presented in 
Figure 7. 

Applying the four management principles enables the analyst to not only think about the individual 
information quality criteria and their inherent conflicts or trade-offs, but also about ways to improve 
these characteristics. Figure 8 summarizes possible activities, related to the four management 
principles, which can be applied in knowledge-intensive processes. 

Figure 8. Ways of implementing the management principles (Eppler M. J., 2006) 

 

2.3. Business Process Redesign 
As mentioned above, IQ problems are more difficult to solve than data quality problems, and therefore 
comprise of thorough analysis of the business process and involve business process redesign for solving 
the problems. In this sub-chapter business process redesign (BPR) is presented as a solution to the IQ 
issues within the customer credit department. BPR is an ongoing process that consists of six key 
activities: process identification, process discovery, process analysis, process redesign, process 
implementation, and process monitoring and controlling. The process is depicted in Figure 10. 

Figure 7. IQ Criteria and their opposites (Eppler M. J., 2006) 
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Process redesign concerns the invention of a new process design that is superior, in one or more ways, 
to the existing process. A framework that helps determine what one wishes to achieve through process 
redesign is called the Devil’s Quadrangle (Dumas et al., 2013). The framework is based on the four 
performance dimensions: time, cost, quality, and flexibility. Ideally, a business process redesign 
decreases the time required to handle a case, lowers the required cost of executing the process, 
improves the quality of the service, and increases the ability of the process to deal with variation. An 
example of the Devil’s Quadrangle is depicted in Figure 9. 

Concerning business process redesign, Reijers and Mansar (2005) have collected and described nearly 
30 best practices used in the last twenty years. These best practices have been applied in various areas, 
such as business planning, healthcare, manufacturing, and the software development. In their 
framework they classify the best practices. The framework indicates the major areas that a practitioner 
needs to focus on when redesigning a project: the customer, the products and the information flow. It 
also points out to other important areas such as the behavioural and the operation view of a process 
and the technology that should support the redesigned business process. Furthermore, Reijers and 
Mansar (2007) have created a list with the top ten most popular best practices in BPR. A table with the 
best practices is presented in Appendix 8. The best practices are universal in the sense that they are 
applicable within the context of any business process, regardless of the product or service delivered 
(Mansar & Reijers, 2007).  

Improving a process can concern any of the components of the BPR framework described by Mansar 
& Reijers (2007). Therefore, the best practices are classified in a way that respects their framework, 
which resulted in that the best practices are oriented towards: 

- Customers, which focus on improving contacts with customers.  
- Business process operation, which focus on how to implement the workflow.  
- Business process behaviour, which focus on when the workflow is executed. 
- Organization, which considers both the structure and the resources involved. 

Figure 10. Business Process Redesign Cycle (Dumas et al., 
2013) 

Figure 9. Devil's Quadrangle (Dumas et al., 2013) 
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- Information, which describes best practices related to the information the business process uses, 
creates, may use or may create.  

- Technology, which describes best practices related to the technology the business process uses or 
may use.  

- External environment, which try to improve upon the collaboration and communication with the 
third parties. 

2.3.1. Best practices in BPR 
Mansar & Reijers (2007) identify 29 best practices in BPR, together with a top 10 that are most 
commonly used, and gain the best results. Each of the practices is assigned to one of the classes of the 
BPR framework. However, the classifications are not mutually exclusive, and some best practices can 
apply to more than one of these classes. Furthermore, only the Customer, Business process operation, 
Business process behaviour, Organization (Structure), Population, Information, Technology, and 
External environment best practices are represented by the best practices. An overview of the 29 
selected best practices, together with an elaboration, is presented in Appendix 9. Additionally, 
Appendix 10 depicts the effects that the best practices have on the different parts of the Devil’s 
Quadrangle. The top ten most popular best practices used in BPR is presented in Figure 11. 

Figure 11. Top ten best practices in Business Process Redesign (Mansar & Reijers, 2007) 

 

 

 

 

 

 

 

 

In this chapter we have identified methods for assessment and improvement of information quality. 
After analysing numerous theories, Eppler’s (2001) IQ framework seemed the best applicable method 
for both assessing and solving the IQ issues. However, the framework will need adjustments in order 
to be able to apply it to the specific problem of this project. Furthermore, the best practices in BPR 
have been explored, and their effects on the Devil’s Quadrangle.  Following these findings, is expected 
that it is possible to increase the information quality by applying the BPR heuristics. For an optimal 
solution the heuristics could be combined with the management principles of the IQ framework. The 
adjustments to the IQ framework, the implementation of the BPR heuristics, and the rest of the 
research methodology are described in the following chapter.  
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3. Research Methodology 
Chapter 3 describes the methodologies applied in this master thesis, in order to “Design a solution for 
improving information quality within the credit review process of the Customer Credit department, in 
order to increase the accuracy of decision making, decrease the throughput time, and decrease the 
financial risk caused by the current way of working”. 

This thesis is structured according to the regulative cycle of van Strien (1997). Chapter 1 encompasses 
the problem analysis, and problem definition phases of the cycle. Appendix 12 elaborates the 
remaining phases of the regulative cycle, and how these phases apply to this master thesis project.  

The regulative cycle of van Strien (1997) is composed of five phases. During the first phase a problem 
definition is extracted from the problem mess. Hereafter the problem is analysed in-depth and 
validated, during the second phase. A solution is designed during the fourth – “plan of action” – phase, 
after which the solution is implemented during the intervention phase. Finally, the implementation is 
evaluated, and the cycle starts over again. As the scope of this project is not to implement the solution, 
but solely present it to the company, the implementation phase is not executed in this project. The 
regulative cycle of van Strien (1997) is depicted in Figure 13, while Figure 12 illustrates how the theory 
is applied in the thesis project, and relates to the defined research questions. 

 

Figure 13. Regulative cycle (van Strien, 1997) 

 

 

This master thesis project follows a pragmatic approach for solving the defined business problem. The 
identified problem is complex, and there are no ready-made solutions available for it. The solution is 
designed by combining multiple theories, frameworks, and methodologies, in close collaboration with 
the employees at Customer Credit and the IT department. Therefore, this business problem-solving 
project is design-focused and theory-based. The many limitations and restrictions caused by the type 
of project, the type of company, and the kind of rigid process, are mainly responsible for the complexity 
of the project. The research is of qualitative nature, as it is oriented at the discovery of qualities of 
things, that is, the properties of objects, phenomena, situations, people meanings and events. 
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Figure 12. Regulative cycle applied in thesis project 
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3.1. Analysis and Diagnosis (RQ1 & RQ2) 
In order to explore and validate causes and effects of a business problem, it is often useful to combine 
a focus on the business process with a focus on the cause and effect diagram (van Aken, Berends, & 
van der Bij, 2007). To fully understand the credit review process, a process-oriented analysis has been 
applied in order to gain better understanding of the process, the issues, and causes and consequences 
of these issues. By answering the first two research questions, a more thorough understanding is 
obtained of the current situation, the current information quality level within the process, and the 
causes and effects of low information quality.  

3.1.1. As-is process model (RQ1) 
All necessary knowledge for understanding the credit review process is contained within the Customer 
Credit department. However, as not all employees have the same responsibilities, and do not execute 
the same tasks (parts of the process), their perception of the process and way of working can differ 
from one another. Data necessary for the creation of the as-is process model is obtained through 
qualitative inductive research, performed by means of both individual semi-structured interviews and 
group interviews with the Customer Credit employees. Documentation of previous projects has been 
requested in case there are process models or descriptions available, but such process models not 
available. A process description was available, but the document had not been updated since 2004, 
and was therefore unusable as the processes have evolved drastically in the past thirteen years. 

The data collection started by interviewing the director of customer credit. The interview was of semi-
structured nature, during which the process was discussed, and the overall responsibilities of the 
different employees within the process. Hereafter, four group interviews were held, with three to four 
different employees, in order to model the process in more detail. The group was composed of local 
credit managers, area credit managers, the director of customer credit, director of credit Europe, and 
IS maintenance employees within the IT department. It showed unnecessary to interview credit 
managers stationed abroad, as the preliminary results have shown that – even though they do not 
work in the same way as managers in the Netherlands – the main process is identical. As a matter of 
fact, the credit review process is determined by the management in the Netherlands. However, due to 
the evolution of the process, many exceptions have been developed, and the process has never been 
mapped and modelled before. Therefore, it is necessary to extract the information through interviews, 
and the Dutch employees combined possess all necessary information about the credit review process.  

Group interviews have been applied as they are the 
appropriate tool for extracting such information, because the 
knowledge about the process is scattered amongst the 
employees (Morgan, 1996). It is important to enable the group 
to brainstorm and discuss different options for modelling the 
current situation. Based on the information obtained during 
these group interviews, a process model was created using 
BPMN. The process model was then discussed with the 
director of credit for approval/validation. A final – fifth – group 

interview was held with the entire Customer Credit department to present the final process model, 
discuss a number of details, and confirm that the created model is an accurate representation of the 
actual current process. The IT department has been consulted during the modelling phase to ensure 
the process model follows the same standards used in other process models throughout the company. 

Figure 14. Approach for research question 1 

Group interview

Process model
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The IT department requested a simplified BPMN model for the sake of clarity.  The approach for 
answering RQ1 is summarized in Figure 14. 

3.1.2. Measurement of information quality (RQ1) 
To complete the analysis of the as-is situation, it is necessary to determine the actual information 
quality within the process. Numerous IQ frameworks for assessment of IQ have been compared, and 
the PSP/IQ model (Kahn & Strong, 1998), and the IQ Framework by Eppler (2001) turned out to be best 
applicable in this case. This is because both frameworks have a clear IQ measurement tool, which 
consist of a number of IQ criteria that are measured. However, detailed comparison showed that the 
IQ criteria of the PSP/IQ model tend to overlap, which makes it difficult to categorize the issues. An 
example are the criteria ‘completeness’ and ‘appropriate amount’. If a piece of information is 
incomplete, it automatically also is not the appropriate amount, which would result in categorising the 
issue as both completeness and appropriate amount. The design of Eppler’s (2001) framework 
focussed on application in real-life contexts during the elimination of inconsistent and redundant IQ 
criteria, which resulted in more usable criteria. Furthermore, the framework clearly shows the trade-
offs between IQ criteria which helps the user to understand the effects a change in one of the IQ criteria 
can have on the total IQ. For abovementioned reasons it has been decided to apply this framework for 
the assessment and measurement of IQ. 

The IQ of the credit review process was measured by assessing the IQ of the credit application 
documents (CAD). A CAD is created by the local credit manager each time a new creditworthiness 
assessment of the customer is necessary. The CAD contains all necessary financial information 
concerning the customer, and the necessary credit limits to support the periodical orders. Assessment 
of the CAD takes place at each level of authority it needs to pass before final approval can be given. 
The collection of the applications was done by the assessing employees, which are the two area credit 
managers, the director of customer credit, and the director of credit Europe. It is not necessary to 
collect applications from other employees as these they do not assess any work, but solely create, 
adapt, and improve the CAD.  

The assessed CAD’s were collected over a period of two months, and the corrections are categorised 
according to the IQ criteria. However, due to the way the credit applications are corrected, the Process 
level and Infrastructure level in Eppler’s (2001) framework are irrelevant in this case. When a higher 
level of authority corrects the application, only the Community and Product level are considered, as 
the information should be sound and relevant. The Process and Infrastructure level of IQ cannot be 
assessed through the analysis of a credit application. Therefore, for the purpose of categorisation, the 
framework has been adapted and only contains the Product and Process level of IQ, and the associated 
IQ criterions. 

In addition to the adaptation described above, it was found that a number of corrections could not be 
easily categorised, which led to the inclusion of two additional criteria, namely Grammar and Style. 
This has been done for several reasons. Firstly, it is hard to categorise a grammatical mistake such as a 
misspelling, or type error. One could categorise it as correctness or as consistency, but as the findings 
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of this analysis will be used for the design of a solution, 
we do not want to “pollute” the categorisation with 
such type errors. A type error differs from information 
that is simply incorrect as the two issues expectedly 
require different solutions. Where grammatical errors 
can be prevented by applying an automated spelling 
check, incorrect information might involve training. The 
Style criterion concerns the style of writing. The latter 
is included to categorise corrections made concerning 
sentences of which the meaning is ambiguous or simply 
unclear. However, the category style is also applied 
when the sentence is changed just to increase the 
readability, without the first version being incorrect. 
The set of IQ criteria is presented in Table 2. 

The first 15 credit applications are categorised by the master student, together with the assessor of 
the specific CAD. This is done in order to let the student become familiar with the reasoning behind 
the corrections. The rest of the – in total 67 – credit applications are categorised by the student, but 
all the doubtful corrections are checked with the assessor. After all the corrections are categorised, 
ten randomly chosen CAD’s (picked by the assessors) were validated by the assessor to ensure that the 
categorisation has been carried out correctly. 

3.1.3. Causes and effects of poor information quality (RQ2) 
In addition, information necessary for answering RQ2 has been collected through semi-structured 
individual interviews, and relevant literature on information quality. Semi-structured interviews are 
well suited for exploration of the perceptions and opinions of respondents regarding complex issues 
and enable probing for more information and clarification of answers (Barriball & While, 1994). While 
some information on the causes and effects of poor information quality is obtained through the group 
interviews, additional individual interviews are held to ensure that employees are not afraid of 
expressing their beliefs. Apart from all the local 
credit managers and area credit managers from the 
Netherlands, local credit managers form other 
countries are interviewed as well. This is done 
because the effects of poor information quality can 
be different abroad, as these employees are 
concerned with different tasks and phases of the 
credit review process. Furthermore, the director of 
credit, director of credit Europe, and a collections 
employee has been interviewed during this step. 
Because the credit review process is specific to this 
company, the findings from literature are compared 
with the findings obtained from the interviews, and 
validated by the director of credit. The approach for 
answering RQ2 is summarized in Figure 15. 

IQ Criterion Opposite 
Comprehensiveness Incompleteness 
Accuracy Inaccuracy 
Clarity Obscurity 
Applicability Uselessness 
Conciseness Prolixity 
Consistency Inconsistency 
Correctness Falsity 
Currency Obsolescence 
Grammar  
Style  

 

Table 2. IQ criterions by Eppler (2001) [adapted] 

Figure 15. Approach for research question 2 

Semi-structured 
interviews

Set of causes and 
consequeces of poor 
information quality

Validation with 
director of credit

Literature

Final set of causes 
and consequeces of 

poor information 
quality
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3.2. Plan of action (RQ3, RQ4, RQ5) 
The plan of action is composed of the search for potential solutions (RQ3), a selection of the best 
applicable solutions (RQ4), and the development of the solution (RQ5) tailored to the specific situation 
of the graduation project. The search for potential solutions is executed in the literature review, which 
also compares the identified literature.  

As described in the Analysis and Diagnosis phase, Eppler’s (2001) framework can be applied in order 
to assess the information quality in an organization. The Framework provides a systematic and concise 
set of terms which practitioners and researchers can use to analyse and resolve information quality 
issues in the context of information quality (Eppler M. J., 2001). There is a large number of alternative 
IQ frameworks that describe techniques for assessment and improvement of IQ problems. However, 
these frameworks are not applicable in the specific case of this project, since they focus on data 
problems in the data warehousing or information systems context, and not on the use of information 
by knowledge workers. 

Whereas data quality problems can be resolved through data cleansing algorithms, data profiling 
programs, stabilization algorithms, statistical process control, or dictionary matching routines (Strong 
et al., 1997), IQ problems can often not be solved through automated processes. IQ problems require 
fundamental analysis of business issues or questions, a change in work practices or process designs, 
an analysis of the involved information community and its expectations and skills, an evaluation of the 
relevant knowledge domains and its attributes, as well as an evaluation of the content management 
process and infrastructure (Eppler M. J., 2001). As described in the literature review, Eppler (2001) 
proposes four management principles as a pragmatic help for implementing the framework and 
achieving the quality criteria contained in it. For solving the IQ issues at Corporate Credit, the 
management principles will be followed, where possible. In addition, the best practices in BPR – as 
identified by (Mansar & Reijers, 2007) – are applied to the as-is situation of the Credit Review process. 
Solving the business problem at Corporate Credit is not straight-forward, as the IQ issues themselves 
are complex, and there are numerous restrictions to the solution. The department desires to redesign 
the entire process in such a way that it is more streamlined and less work-intensive for the employees, 
however, the willingness to change the way of working is not there yet. This is partially caused by the 
strong hierarchy within the company and the credit department, and the strict authorities associated 
with the different levels. This makes it impossible to radically redesign the business processes, 
however, incremental improvements should still be possible. The described BPR best practices are a 
good way to use the current process as a starting point, and improve the process incrementally, where 
possible (Mansar & Reijers, 2007). While the management principles solely focus on the improvement 
of IQ, the BPR heuristics can be applied with the focus to improve different characteristics of the 
process as well. Combining these two theories is therefore expected to yield a more robust and 
complete solution for the customer credit department. 

The majority of the best practices are essentially simplifying the process. Examples are: integration, 
triage, task elimination, task composition, and contact reduction. As the number of tasks, actions, and 
revisions are reduced, it is expected that information quality will improve as there is less chance of 
errors occurring. In addition, task simplification and standardization are expected to yield 
improvements in IQ. 
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3.2.1. Management Principles 
This sub-chapter describes how Eppler’s (2001) management principles can be applied for the purpose 
of solving the IQ issues at Customer Credit. The principles are applied to the identified issues during 
group meetings with the IT experts, ACM’s, and DOC, and therefore influence the research method. 

3.2.1.1. Integration Principle 
The integration principle states that high-quality information has to be aggregated or compressed in 
order to give the information consumer an overview before details are presented. Application of the 
integration principle should make it easier to identify relevant and sound information quickly because 
information is no longer distributed in various sources and formats. Eppler (2001) mentions abstracts, 
visualizations, categorization or taxonomies, prioritization, or personalization as possible applications 
of this principle. The IQ criterions affected by this principle are comprehensiveness, conciseness, 
convenience, and accessibility.  

In the context of Customer Credit, the information consumers are the assessing levels of authority that 
need to approve a credit application. This principle focusses on the content quality of information, 
which is the Credit Application Document (CAD). The integration principle is applied in this case by 
reassessing which information is actually required by, and important to, the assessor. This has led to 
the redesign of the entire CAD in a template design that consists of all necessary information. The 
identification of important information has been done by conducting interviews with the two ACM’s, 
who were first interviewed separately. The ACM’s are interviewed first, as they are the first level of 
authority that assesses the applications. They determine which information is necessary to convince 
the higher levels of authority that a creditworthiness assessment has been conducted sufficiently 
detailed. They also often discuss with the DOC whether certain information should be added or left 
out, or presented in a different way. This means that they are also the first level of authority that 
decides which information is necessary for the creditworthiness assessment.  

During these interviews different applications that have been assessed by them are compared, and a 
document is created (for each of the ACM’s) that consists of all the necessary information they require, 
in specific situations. Due to the limited time available, the focus only lies on the Credit Renewal 
applications, which is the most commonly occurring type of application. The two created documents 
are then compared during several group interviews with both the two ACM’s, and the DOC. During 
these group interviews, the two documents are combined into one document that satisfies all three 
assessing employees. Finally, the last version is discussed with the DOC-E, to be sure that he is also 
satisfied in his needs concerning the required information.  

3.2.1.2. Validation Principle  
The validation principle states that high-quality information has to be validated in order to present 
only justified information to the information consumer and that the validation mechanisms that lie 
behind a piece of information be made visible. The IQ criterions associated with this principles are 
correctness, consistency, timeliness, and security.  

Eppler (2001) states that means of applying this principle could be consistency-checks on the 
information itself, comparisons with other sources, an analysis of the primary source of the 
information, and a rating mechanism and rating scale that makes the degree of validation of the 
information visible. Just like the integration principle, the validation principle concerns the content 
quality of information. Validation of hand-written information is quite a complicated principle in this 
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case. The information is obviously assessed (and validated) by the assessing levels of authority, which 
ensures validated information in the final version of the CAD. However, it is clear that in the current 
situation this procedure takes a lot of time due to the numerous revisions. The validation principle is 
applied in multiple ways in this project. The CAD template itself is a way to ensure consistency of the 
layout and content of the CAD. In addition, textual consistency issues are resolved with a department-
specific spellcheck, so that company names, countries, and terminology are always spelled right, as 
this showed to be an often occurring IQ issue. The most important application of the principle, is the 
document generator system. By identifying variables in the CAD, and inputting these variables 
automatically by the software, correctness, consistency, timeliness, and security criterions can be 
improved. The variables that are often inconsistent or incorrect, are identified by analysing the 
assessed credit applications, after which the variables were discussed with the two ACM’s. 

3.2.1.3. Context Principle  
The context principle states that high-quality information is always presented with its context of 
origination and its context of use. Through this, the information should become clearer for the target 
group, because it can understand the background. The context principle should also assure that the 
information is traceable, that is to say that its various origination steps can be traced back to the 
original source. Finally, the context principle refers to the infrastructure in which information is stored. 
This infrastructure should not be neglected, but maintained to serve in future contexts.  

Means of applying this principle are adding meta-information (such as author, reviewer, origination 
and expiration dates, target group, etc.), referring to similar pieces of information or to people who 
have used the information, and referring to prior information of the same kind (Eppler M. J., 2001). It 
is difficult to assure clarity and correctness of written text, as each person has his own way of writing 
and expressing him- or herself. Yet, the implementation of descriptions of expectations within the CAD 
template, should remind the employees of certain writing guidelines. The automatic generation of 
standard sentences is also a way of applying this principle.  

3.2.1.4. Activation Principle  
Finally, according to the activation principle, high-quality information provides means of activating the 
information in the mind of the information consumer and thus renders it memorable and consequently 
easily applicable for later use. The activation principle strives for greater user acceptance by making 
the information as applicable and current as possible and by providing it in an interactive and fast 
manner. The activation principle is applied in this project with the specific design of the CAD template. 
By rearranging the current tables, and adding additional tables in the document, the reader gets a clear 
overview of all necessary information for the assessment of creditworthiness. Together with the 
ACM’s, the DOC, and the DOC-E, rules are determined that explain what information is presented, in 
which situation, and in which way this information is presented. 

3.2.2. Best practices of BPR heuristics 
The best practices in BPR heuristics are applied where possible in order to improve the credit review 
process. As there are many restrictions to the possibilities for applying changes in the current process, 
all 29 identified heuristics are considered, rather than only the 10 top rated heuristics (Mansar & 
Reijers, 2007). First the top 10 heuristics are assessed and applied if possible, after which the remaining 
19 are considered. The application of the BPR heuristics is assessed in close collaboration with the DOC, 
and the IT professionals at the IT Department of the company. Implementation of the heuristics often 
has negative effects on parts of the Devil’s Quadrant, while it improves another. Therefore, it is 
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necessary to discuss the heuristics and their effects with the DOC, as he is the problem owner and 
decides whether he wishes a (part of the) process to change. He also knows what is possible from an 
organizational point of view. The Collaboration with the IT professionals is necessary, as they are 
experienced with such redesigns of business processes, and they are more likely to reliably predict the 
effects on the Devil’s Quadrant, when implementing a redesign. For the assessment and 
implementation of the heuristics, multiple group- and individual interviews are held. 

3.3. Evaluation (RQ4 & RQ5) 
As the scope of this research is not to implement the designed solution, evaluation by comparing the 
IQ before the implementation with the IQ after implementation is not possible. The best possible way 
of evaluating the design is to let it be evaluated by an expert. The solution design is developed in close 
collaboration with the project principal, the affected employees in the customer credit department, 
and the employees at the IT department. The IT employees are the experts concerning the technical 
possibilities of the designed solution, and the possible effect of the solution on information quality and 
the aspects of the Devil’s Quadrangle. The project principal (DOC) validates the solution on the 
expected impact it will have, the applicability, and the feasibility. A great number of solutions have 
been rejected or modified along the way, as they were either not applicable or feasible. The affected 
employees (LCM’s, ACM’s, DOC-Europe, and collections employees) validate the solution on the 
expected impact it will have on their work. As the IT department will be responsible for the 
implementation of the solution (in case the customer credit department decides to implement the 
solution), the solution is designed and defined according to their requirements. This includes a written 
elaboration of the workflow of the process; a business process model using simplified BPMN method; 
a template of the CAD with all the variables defined in brackets; a list of different variables, an 
elaboration of the variables, and the databases in which the specific variables are located; and a list of 
all possible values of these variables. Since the solution is developed together with all abovementioned 
parties, the solution is validated along the way, as the project is progressing. 
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4. Analysis & Diagnosis 
In this chapter the current situation is mapped into an as-is process model, after which the actual IQ 
issues are studied. Chapter 4.1. answers RQ1, while Chapter 4.2. and 4.3. focus on answering RQ2. 

4.1. Process-oriented analysis 
During the process modelling phase, a model of the credit review process is constructed by applying 
the BPMN process modelling standard. The information about the process is obtained through multiple 
group interviews, and individual semi-structured interviews, as is elaborated in the previous chapter. 

4.1.1. Process description 
The main actors (levels of authority) within the process model are the local credit managers (LCA), area 
credit managers (ACM), director of customer credit (DOC), director of leasing credit (DOC-L), director 
of credit Europe (DOC-E), director of credit of parent company (DOC-Par), director of worldwide credit 
(DOWWC), Sr. vice president (SrVP), and the C.E.O. of the parent company (CEO). There are multiple 
LCA’s throughout Europe, who are responsible for their own region of clients. The LCM’s report to one 
of the two ACM’s that are located in the Netherlands. The higher levels of authority are represented 
by a single employee. Two LCM’s, the ACM’s, DOC, DOC-L, and DOC-E are located in the Netherlands. 
The higher levels of authority are part of “corporate”, and are located in the US. It was not possible to 
interview these levels about their way of working, so this information is obtained from the levels of 
authority in the Netherlands. It is assumed that the processes are the same as in the Netherlands. 

The process is all about the credit application document (CAD), which is created by the LCM. A CAD is 
created to assess the creditworthiness of a customer. This is done when a new customer applies for a 
credit, but needs to be renewed – at least – once a year. More risky customers need more frequent 
renewal of their credit lines. A customer may also request a temporary increase of the credit line, for 
example, when an unusually large order is placed due to temporary high demand. Furthermore, a CAD 
is generated when the credit line needs to be redistributed within a dealer group, the terms need to 
be extended, a curtailment is requested, or a certain customer relationship (dealer) is terminated. In 
short, a CAD is generated each time a requested credit line needs approval. 

A credit line is approved by the corresponding level of authority, responsible for the specific credit 
application. The lowest level of authority for approval of credit applications is the DOC, and the highest 
is the CEO. The necessary level of authority for approval of an application depends on the total 
requested credit line amount. The higher the amount, the higher the level of authority, necessary for 
approval. 

Thus, each CAD starts at the LCM, and is then assessed by the ACM, after which the CAD is forwarded 
to the DOC, etcetera. At each assessing level of authority (ACM and above), the CAD is checked on 
errors, and the quality of creditworthiness assessment. If the terms are too risky, the assessment is 
executed poorly, or errors are found in the CAD, the application is commented on, and returned to the 
previous level of authority. The different levels of authority are modelled as separate lanes for a good 
overview of all the tasks executed by the corresponding employee. The process model has been 
constructed in collaboration with the customer credit department, and the IT department. Because 
they requested a simplified process model, no business objects have been included in the model. The 
CAD is an example of a business object that could be modelled, but the employees argued that it would 
not add any value to them if this was added in the model because it is clear to them, and adding this 
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to the model would make is cluttered. Furthermore, the DOC requested to focus solely on the 
customer credit part of the process, and leave the lasing credit part out of it, because their systems 
and processes are different from one another. Therefore, the DOC-L is left out of the model.  

4.1.1.1. Local Credit Manager (LCM) 
A credit review process initiation request starts the process at the LCM. The LCM then creates the CAD 
file, after which necessary information is collected. The information collection is modelled as a sub-
process, because the large amount of different systems from which the information is obtained would 
make the model unclear. This process can be stopped if the LCM finds that certain information is 
inaccurate or missing. A request for information is then sent to the customer, after which a reminder 
is sent every two weeks if the information has still not been delivered. For simplicity, it has been 
assumed that the reminders are sent indefinitely, because in reality the information is almost always 
obtained after the first reminder (according to the customer credit employees). After the requested 
information is received, the CAD is adjusted, and the collection of information sub-process is executed 
again. When all necessary information is collected, the CAD is prepared further by writing all necessary 
reasoning and conclusions. The application is then evaluated by the LCM, after which the LCM can 
decide that the application is accepted, that the application is rejected (e.g. too poor financials of the 
company), or that the application needs adjustment. If the application needs adjustment, the new 
conditions are redefined and negotiated with the customer. A successful negotiation will lead to the 
adjustment of conditions, and a re-evaluation of the CAD. An unsuccessful negotiation leads to 
rejection of the application. In case an application is rejected, the customer, the marketing and sales 
department, and the ACM are informed about the decision, after which the process ends. 

Approved CAD’s, on the other hand, are uploaded on SharePoint, after which a message is sent to the 
ACM to inform about the upload. The LCM now waits on approval of the CAD, and sends a reminder 
once a week if no answer is received. When approval is received, the final version of the CAD is 
uploaded, and the financial information is uploaded in DDPD, where information such as credit limits 
is stored. The LCM can also receive a request for changes in conditions, or other changes in the CAD. 
When these adaptations are made, the credit application is again sent to the ACM for assessment. 

4.1.1.2. Area Credit Manager (ACM) 
For the ACM, the process can starts with the message from a LCM, that a CAD is uploaded in 
SharePoint. The ACM then assesses the application, which can result in one of four results: (1) the ACM 
thinks that the conditions are not optimal, and requests the LCM to adapt the conditions; (2) the 
application is approved, after which the application is uploaded in SharePoint, and a message is sent 
to the DOC for assessment; (3) the CAD needs minor adjustments, that are carried out by the ACM, 
after which the CAD is approved and follows the same way as option 2; (4) the CAD needs adjustments 
carried out by the previous level of authority: a list of necessary improvements is composed and sent 
– along with the CAD – to the LCM.  

The credit review process for the ACM can also be initiated with a request for changes by the higher 
level of authority, in either the conditions, or the rest of the application. The ACM will then either 
adapt the CAD himself, or send it to the LCM is necessary. In case an application is approved by a higher 
level of authority, the ACM receives a message, after which he evaluates the approval and sends it to 
the LCM. As it is the ACM’s responsibility, he checks on a weekly basis that the DDPD is updated with 
the new credit information. If not, a reminder E-mail is sent to the LCM. Again, this reminder cycle is 



27 
 

modelled as infinite (in case DDPD is not updated), because in reality DDPD is always updated 
immediately after the first reminder. 

4.1.1.3. Director of Customer Credit (DOC) 
The tasks for the DOC and higher levels of authority are almost identical. The tasks that involve 
assessment of the application are identical to the assessment tasks of the ACM. However, after 
approval of the CAD, the next step depends on the maximum credit line allocated to the level of 
authority. If the credit line falls within the assigned limit, the approval is final, and the CAD is uploaded 
to SharePoint, after which a message is sent to the ACM concerning the approval.  If the credit limit is 
higher that the authorized amount, the CAD is forwarded to the DOC-E, and a message is sent to inform 
him of the CAD. 

4.1.1.4. DOC-E and onwards 
The tasks of the rest of the levels of authority is identical to the tasks of the DOC. The only difference 
are the limits. Obviously, the CEO cannot forward the CAD to a higher level, so his approval is always 
final. Furthermore, he cannot receive a request for improvement of the CAD.  

The process model of the credit review process is presented in Appendix 4. 

4.1.2. Discussion of the process model 
Looking at the process model, it is evident that the credit review process is of hierarchical nature. The 
LCM and ACM have no authority for approving any applications. Not even straight-forward, low risk 
applications. Furthermore, the process is – on paper – very rigid. A LCM always sends the CAD to the 
ACM, and the ACM always sends it to the DOC, when approved. A declined CAD is returned to the 
previous level of authority for corrections. This can happen multiple times if necessary, and this 
actually does correspond to the real-life scenario. Employees have complained that the CAD’s are often 
returned multiple times per application. 

However, in real-life there are a number of exceptions, that were not modelled because the DOC 
requested to model the process as it should be according to the current ‘rules’. All these exceptions 
would also make the model unreadable. The exceptions are knowingly caused by Dutch employees, to 
speed up the communication within the team. These exceptions have a negative impact on the 
consistency of the credit review process, and they are easily avoidable, simply by following the rules 
set by the department. One of the exceptions is that the LCM’s in the Netherlands often skip the ACM 
is they want to process the application more quickly, or if the ACM is out of office. This is not possible 
for the LCM’s stationed abroad. The same way, the ACM sometimes skips the DOC, and gives the CAD’s 
directly to the DOC-E. On the other hand, the DOC and DOC-E sometimes skip the ACM when returning 
a CAD that needs corrections, and give it to one of the two Dutch LCM’s. The applications coming from 
LCM’s abroad are always sent back to the ACM first. 

In the current scenario, all approved applications are send to the ACM, from all the higher levels of 
authority. The ACM then forwards it to the LCM, and makes sure that the LCM enters the new credit 
limits in the correct information system (DDPD). Again, the DOC and DOC-E tend to skip the ACM in 
case the CAD is created by one of the Dutch LCM’s. The corporate levels of authority (DOC-Par and 
higher) do not skip any level, and always send the CAD to either the previous or the next level of 
authority. In case of final approval, corporate levels send the CAD to the ACM. Finally, according to the 
model, the credit applications should be shared digitally via SharePoint. However, in reality, the 
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applications are printed out once they reach the Dutch office. This is simply done because the 
employees prefer it this way, and are used to it. This means that the exchange of CAD’s between the 
Dutch LCM’s, the ACM’s, the DOC, and the DOC-E is done physically by handing over the printed version 
of the CAD. Again, the company requested to model it this way, because it should be done digitally. 

These are a number of restrictions to the constructed process model, which do not represent the real-
world scenario completely. The model is a simplified representation of the real-world, and does not 
include business objects, as described before. This was requested by the DOC and ITD, as they are the 
ones to work with the model in the future, and they wanted to keep the model as clean and simplified 
as possible. This is also the reason why, in this model, the DOC-L is not modeled either. The leasing 
division is, however, considered in the to-be situation as they do exchange information. 

4.2. Analysis of IQ issues 
The CAD plays a crucial role in the occurring IQ problems. Due to the occurring quality issues within 
the documents, applications are often sent back for revision multiple times per authorization level, 
which increases the throughput time of a credit application drastically, according to the employees. As 
a result, the work pressure increases as the applications need to be revised and assessed multiple 
times. In order to understand the causes of the revisions, the IQ issues within the credit application 
documents have been analysed. For the analysis to be successful, data has been collected on the 
occurring issues, after which the issues are analysed. 

4.2.1. Data collection of IQ issues 
This chapter contains an elaboration of the data collection process. Since, the digital documents are 
printed out after arrival in the Dutch office, and the corrections are made by hand as well, the historic 
revisions are not available for analysis as not all versions of the documents are stored after a credit 
application is approved. Solely the final version of the credit application is stored digitally in SharePoint 
after it is been approved, which means there is no data available of all the improvements made since 
the composition of the first credit application document by the LCM. 

After a number of meetings with the entire department, it was concluded that there is no alternative 
way of collecting all different versions of the approved credit applications at each of the levels of 
authority. As analysis of the IQ issues is essential for a correct solution design, it has been decided to 
collect the upcoming applications. Throughout two months, the area credit managers, director of 
customer credit, director of credit leasing, and the director of credit Europe have collected all received 
applications that contain IQ issues and needed revisions.  

4.2.1.1. Collection of credit applications 
Identifying the causes of the revisions will enable us to understand, and eventually, solve the 
underlying issues and hence speed up the process. This means we are interested in the corrections 
made by the higher levels of authority, which cause the credit applications to be returned for revision. 
The only available way to obtain assessed credit applications, is to collect the assessed applications 
during a certain period of time. During this process only assessed credit applications that need 
revisions are collected, as only these situations cause time delays. As all assessing employees are 
stationed in the Netherlands, the collection of applications is quite straight-forward. The two Area 
Credit Managers, Director of Credit (product), and Director of Credit Europe have been requested to 
collect all applications that need to be revised over the period of two months.  
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4.2.1.1.1. Interviews 
A large amount of credit applications is preferred for the analysis of the IQ issues, but due to the time 
constraint of the master thesis project it was impossible to collect the credit applications during a 
longer period of time. Therefore, additional interviews have been held with the assessing employees 
after the IQ issues were collected and categorised. During these semi-structured interviews the 
findings were presented and the identified IQ issues were discussed. In addition, the participants were 
asked to think of additional IQ issues they experience, that were not found in the analysed credit 
applications. Finally, a focus group was held to present the findings to the entire credit department 
and to start a discussion with all employees concerning the unidentified – yet present – IQ issues, the 
possible causes to the identified issues, expected effects of the issues, and first ideas on possible 
solutions to the identified issues 

4.2.1.2. Categorisation of the IQ issues 
The corrections within the credit applications are categorised according to the IQ framework by Eppler 
(2001). For this categorisation a modified version of Eppler’s (2001) framework has been applied, as 
presented in Table 2 of Appendix 12. Two IQ levels (process and infrastructure) have been removed 
from the framework as the assessing employees simply do not consider these levels during 
assessment. This is caused by the fact that the higher level of authority only assesses the actual content 
of the credit application document. The assessment therefore only concerns the relevance of the 
information (community level) and the soundness of the information (product level). The process and 
infrastructure IQ levels do not affect the quality of the credit application and are therefore not 
necessary during the categorisation of IQ issues. Furthermore, the criterions grammar, and style have 
been included, as is described in literature review. 

The categorisation of IQ issues has been done by analysing the assessed credit applications, and 
assigning each of the corrections to one of the IQ criteria within the two IQ levels community and 
product. Because not all categorisations are straight forward and strongly depend on the context, rules 
for using the framework are composed for most objective results. 

4.2.1.2.1. The context 
First of all, the framework is used for categorising already identified issues, and the framework 
has been applied with this in mind. The goal is to solve the issues that cause time delays and 
rework in the current situation of the credit application management process. Therefore the 
unidentified IQ issues are not taken into account.  

4.2.1.2.2. One or two criteria per issue 
Identified issues should, if possible, be categorised as one criterion. In case two criterions seem 
to be applicable, the context and surrounding text is analysed again in order to eliminate one 
of the two criteria. Only if this does not lead to a clear elimination of one of the issues, a second 
IQ issue may be selected. The firstly selected, or ‘strongest’, criterion has priority and is 
identified as first choice. 

4.2.1.2.3. Start with IQ level 
The categorisation starts with determining the IQ level. This first step excludes half of the 
categories, which makes characterisation easier and quicker, and ensures correct 
categorisation. 
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4.2.1.2.4. Reviewer’s perspective 
During categorization the perspective of the assessor is kept in mind. The reason for the 
assessor to apply the correction is important as this often reveals the IQ issue. Therefore, the 
categorisation starts with determining this reason, after which the mistake is identified and 
categorised. 

4.2.2. Analysis of collected data 
Throughout two months, assessed credit applications have been collected and the corrections have 
been analysed and categorised according to the adapted IQ framework by Eppler (2001). A total of 
1426 corrections have been categorised during the analysis. As described in Chapter 3, several 
interviews were taken with all the Dutch assessing employees, to determine how to categorise the 
corrections. During these interviews the employees had difficulties categorising certain types of 
corrections, as they found that two categories apply. Therefore, a “second choice” has been included 
in the data. The issue of two possible categories occurred in some cases when comprehensiveness was 
picked as the first criterion, but clarity was affected as well. Because the comprehensiveness causes 
poor clarity of information, comprehensiveness is selected as the first choice, and clarity as second. A 
second case in which two criterions are selected is when the first selected IQ criterion is clarity, but 
the poor clarity is caused by the style of writing. In this case, clarity is selected as the first criterion 
because style is not part of the original set of criterions as determined by Eppler (2001). The assessing 
employees found that abovementioned combinations better represent their reasoning behind the 
corrections, compared to solely selecting one criterion. Furthermore, in the second case described 
above, it is possible to determine how many clarity IQ issues are caused by the style of writing. As this 
is mostly caused by the current setup of credit applications, this information could help with the design 
of a solution.  

The data consist of 168 second choice categories, which results in a total of 1594 identified IQ 
criterions. Unfortunately, not all participants were equally collaborative during the collection of credit 
applications throughout the two months. Out of the 68 collected credit applications, the two area 
credit managers collected respectively 9 and 16 credit applications, the director of customer credit 
collected 42 applications, and the director of credit Europe only collected 1 application. The latter 
forgot to collect the credit applications several times and disposed them accidently. This means that it 
is impossible to trace the credit applications through the entire process in the Netherlands, as the trace 
ends at the credit manager Europe. 

The quantities and distribution of the first IQ criterions is depicted in Table 3 below. Clearly, the data 
show that – concerning the 1st choice criterion – consistency and comprehensiveness are the most 
frequently occurring IQ corrections. Within the consistency criterion we distinguish layout 
inconsistencies and other inconsistencies. The data show 105 (32%) layout inconsistencies, and 221 
(68%) other inconsistencies. Clarity and style are the most often occurring 2nd choice criterions. In all 
cases that clarity is identified as 2nd choice criterion, the first choice criterion is comprehensiveness. 
Therefore, clarity can be seen as a “by-product” of comprehensiveness, as incomplete information in 
many cases results in unclear statements or explanations. On the other hand, in all cases that style is 
identified as 2nd choice criterion, the first choice criterion is clarity. This depicts the situation in which 
unclear sentences are caused by the unclear style of writing. In this case the second criterion is used 
to clarify the reason why the information is unclear. 
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Table 3. Identified IQ criterions 

IQ Criterion 1st % 2nd % Total Total % 
Consistency 326 23% 8 5% 334 21% 
Comprehensiveness 306 21% 0 0% 306 19% 
Grammar 198 14% 0 0% 198 12% 
Clarity 155 11% 99 59% 254 16% 
Correctness 138 10% 5 3% 143 9% 
Style 92 6% 55 33% 147 9% 
Applicability 80 6% 0 0% 80 5% 
Conciseness 80 6% 1 1% 81 5% 
Accuracy 48 3% 0 0% 48 3% 
Currency 3 0% 0 0% 3 0% 
Total 1426 100% 168 100% 1594 100% 

       Figure 16. Pie-Chart first choice criterion 
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      Figure 17. Pie-Chart second choice criterion 

 

      Figure 18. Criterions as 1st and 2nd choice 
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quality. Especially the lower levels of authority (ACM’s and LCM’s) argue that a large amount of time 
is wasted by the revisions of the credit applications and continuous assessment. The area credit 
managers are the first filter in the credit application management process, which translates into more 
revisions per credit application compared to the higher levels of authority. The fact that the number 
of revisions decreases as the application progresses to the higher levels of authority, is stressed by all 
respondents. The five assessing employees (ACM’s, DOC, DOC-L, and DOC-EU) were asked to 
categorise their experienced IQ issues, according to the ten criterions used in Chapter 4. Four out of 
five respondents found it difficult to categorise experienced IQ issues according to the ten criterions, 
as a number of criterions are difficult to distinguish. For example, in some cases the respondents found 
it hard to choose between the criterions ‘correctness’ and ‘accuracy’.  However, due to the consentient 
answers concerning the experienced IQ issues and the impact that increased IQ would have on the 
quality of the process, the business problem is validated. 
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5. Solution Design 
For solving the poor information quality, the current way of working needs to be addressed. As became 
evident in Chapter 4, the IQ issues that result in revisions, are caused by 10 different IQ criteria. There 
is not one single solution that can improve all these criteria at once, hence the solution design is 
composed of several parts that work together. The department desires to redesign the entire process 
in such a way that it is more streamlined and less work-intensive for the employees, however, the 
willingness to change the way of working is not there yet. This is partially caused by the strong 
hierarchy within the company and the credit department, and the strict authorities and expectations 
associated with the different levels. Furthermore, the technology and knowledge necessary for the 
implementation of the designed solution should be available to the department. Therefore, the 
solution is designed in close collaboration with the IT department and the Customer Credit employees. 
The designed solution combines the management principles (Eppler M. J., 2001) with the best practices 
in BPR, as identified by Mansar & Reijers (2007). 

5.1. Issues with the current way of working 
Before describing the design of the solution, the current problems are first summarized in order to 
create an overview of all issues that the department wishes to solve. The results from the process 
model and IQ assessment were discussed with the department, and the main issues of the current way 
of working have been determined. 

5.1.1. No standardized way of working 
First of all, it is important to notice that even though the credit review process – as executed currently 
– is not very well standardized. The numerous interviews conducted for this research revealed several 
times that the process has many exceptions or inconsistencies that cause issues. To start with, the CAD 
should be created, edited, assessed, and revised digitally in SharePoint, so all the changes are visible 
to every employee with the required access. This also causes the LCM’s to lose track of the stage I 
which the CAD is, and what the expected throughput time is. 

Apart from the process, the CAD itself is not well standardized either. The document has evolved over 
the past decades into the document it is today. However, the document consists of large quantities of 
explanatory text, which is written each time over by the LCM’s. An example is the background of the 
company. Furthermore, the two ACM’s do not follow the same guidelines, as they have different 
preferences concerning the content of the CAD. Abovementioned issues may result in poor 
consistency, comprehensiveness, conciseness, clarity, grammar, style, and accuracy of the CAD. 

As stated above, the content of the CAD evolved over the past years, and actually keeps evolving 
continuously as the requirements tend to change. This can for example be caused by new available 
theories or techniques for risk measurement. It is smart to keep evolving the document, but the 
changes need to be communicated immediately with the entire department, and this is not happening 
currently. Changed specifications are often first agreed upon in the Dutch office, and then 
communicated by correcting the next CAD’s that came from the LCM’s. This means that not all 
employees are aware of the changes at the same time, and that the changes are communicated by 
different people. This can result in poor comprehensiveness, consistency, and applicability. 
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5.1.2. Manual information handling 
One of the first issues mentioned by the employees was 
the tedious manual collection and input of information, 
within different information systems. The analysis of the 
IQ issues within the CAD has shown that the manual 
handling of information often results in missing, 
inaccurate, inconsistent, obsolete, and incorrect 
information. This means that the following IQ criterions 
are affected hereby: comprehensiveness, accuracy, 
consistency, correctness, and currency. 

All the issues that are considered important by the 
department are presented in Table 4. These issues are 
identified throughout the entire project, and are 
expected to help improve the performance of the 
department, once improved. The table also shows 
whether the issues relate to the process or the CAD itself. 
The solution should be constructed in such a way that as 
many of these issues as possible are solved, with the 
implementation of the solution. 

5.2. Creating the solution 
It is commonly known in literature, that IQ problems are often complex and that they are more difficult 
to solve than data quality problems. Whereas data quality problems can be resolved through data 
cleansing algorithms, data profiling programs, etc. (Strong, Lee, & Wang, 1997), information quality 
problems cannot be resolved through an automated process. By combining the management 
principles and the BPR heuristics, as described before, a robust and thorough solution is developed for 
the identified business problem. Each of the applied principles and heuristics is responsible for specific 
parts of the final solution, which are mentioned in the subchapters below. Hereafter, the complete 
solution with all its components is presented and elaborated in more detail. 

The design process took place by applying the management principles to the identified problems at 
customer credit. Potential applications of the principles have been designed, together with the IT 
department, and customer credit employees. Through group brainstorm sessions, possible 
applications were devised, after which their applicability and expected impact were assessed. Applying 
all four principles has led to a solution which is composed of multiple parts. The solution was 
intermediately reviewed by applying the four principles again in order to find the optimal solution. 
After a preliminary solution was designed with the four management principles, the BPR best practices 
were applied in order to optimize the design and find additional solutions to the identified problems. 
Again, group interviews with other employees were used to find potential solutions. First, the top ten 
was applied after which the rest of the heuristics was applied. The application of each of the heuristics 
started with an assessment, to determine whether it is possible to technically apply the heuristic to 
this specific situation. A possible application is then designed, after which it is evaluated by the project 
principal. Due to the strong hierarchy within the company, and the strict rules, a large number of 
heuristics was inapplicable, while they could result in improvement of the process. The final solution 
is evaluated by the project principal, ITD, DOC-E, DOC-L, and the ACM’s. 

Table 4. Issues to be solved 

Identified issue Concerns 
Unavailability of a process model 

Pr
oc

es
s 

Inability to track the CAD 
Long and unpredictable 
throughput times 
Poor communication of 
requirements 
Unstandardized way of working  
Overlines 
Unstandardized CAD 

CA
D 

Manual collection of data 
Large number of information 
systems from which information 
needs to be extracted 
Large amount of explanatory 
written text in the CAD 
Multiple revisions necessary 
Poor information quality 
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5.2.1. Management principles 
Chapter 3.2.1. describes the four management principles (Eppler M. J., 2001), and how these are 
applied for designing the solution. Below, results of applying the four management principles are 
described in short, by mentioning which (part of) the solution is designed by applying the principle. 
The complete solution design is elaborated in more detail in Chapter 5.3. 

5.2.1.1. Integration Principle 
The integration principle states that high-quality information has to be aggregated or compressed in 
order to give the information consumer an overview before details are presented. Eppler (2001) 
mentions abstracts, visualizations, categorization or taxonomies, prioritization, or personalization as 
possible applications of this principle. The IQ criterions affected by this principle are 
comprehensiveness, conciseness, convenience, and accessibility. This principle focusses on the 
content quality of information, which is the Credit Application Document (CAD). The integration 
principle is applied in this case by reassessing which information is actually required by, and important 
to, the assessor. Thus, the integration principle has led to the redesign of the entire CAD, and the 
design of a template that consists of all necessary information. 

5.2.1.2. Validation Principle  
The validation principle states that high-quality information has to be validated in order to present 
only justified information to the information consumer and that the validation mechanisms that lie 
behind a piece of information be made visible. The IQ criterions associated with this principles are 
correctness, consistency, timeliness, and security. Eppler (2001) states that means of applying this 
principle could be consistency-checks on the information itself, comparisons with other sources, an 
analysis of the primary source of the information, and a rating mechanism and rating scale that makes 
the degree of validation of the information visible. Just like the integration principle, the validation 
principle concerns the content quality of information.  

The CAD template itself is a way to ensure consistency of the layout and content of the CAD. In 
addition, textual consistency issues can be resolved with a department-specific spellcheck, so that 
company names, countries, and terminology are always spelled right, as this showed to be an often 
occurring IQ issue. The most important application of the principle, is an automated document 
generator. By identifying variables in the CAD, and inputting these variables automatically by the 
software, correctness, consistency, timeliness, and security criterions can be improved. The variables 
that are often inconsistent or incorrect, are identified by analysing the assessed credit applications, 
after which the variables were discussed with the two ACM’s. 

5.2.1.3. Context Principle  
The context principle states that high-quality information is always presented with its context of 
origination and its context of use. Through this, the information should become clearer for the target 
group, because it can understand the background. The context principle should also assure that the 
information is traceable, that is to say that its various origination steps can be traced back to the 
original source. Finally, the context principle refers to the infrastructure in which information is stored. 
This infrastructure should not be neglected, but maintained to serve in future contexts.  

The context principle leads to the use of metadata in the process, which are recorded each time a CAD 
is created, and approved. The metadata consist of Customer Name, Country, Customer Type, Date of 
Approval, Expiration Date, Credit Limit, Author (LCM), and Assessors (ACM, DOC, etc.). It is difficult to 
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assure clarity and correctness of written text, as each person has his own way of writing and expressing 
him- or herself. Yet, the implementation of guidelines and expectations within the CAD template 
should remind the employees of certain writing guidelines. The automatic generation of standard 
sentences could also be a way of applying this principle.  

5.2.1.4. Activation Principle  
Finally, according to the activation principle, high-quality information provides means of activating the 
information in the mind of the information consumer and thus renders it memorable and consequently 
easily applicable for later use. The activation principle is applied in this project by analysing the specific 
design of the CAD template. By rearranging the current tables, and adding additional tables in the 
document, the reader gets a clear overview of all necessary information for the assessment of 
creditworthiness. Together with the ACM’s, the DOC, and the DOC-E, rules are determined that explain 
what information is presented, in which situation, and in which way this information is presented. 

5.2.2. Best practices of BPR heuristics 
The best practices in BPR heuristics are applied, where technically possible, in order to improve the 
credit review process. The technical applicability is determined by the IT department, and the DOC. 
First the top 10 heuristics were applied if possible, after which the remaining 19 are considered. For 
the sake of readability, the technically inapplicable heuristics from the top ten are not elaborated in 
this chapter, but solely the applied heuristics. A number of interesting heuristics, that are not 
applicable to this specific case, are elaborated in Appendix 12. 

5.2.2.1. Integration: ‘consider the integration with a business process of the 
customer or a supplier’ 

A way of implementing this heuristic would be to involve the customer in the credit review process. 
The customer could supply all necessary information in a standardized document, after which the LCM 
only needs to enter this information in the document generator (or have this input automatically by 
the generator), and finish the rest of the CAD. Integrated business processes should render a more 
efficient execution, both from a time and cost perspective (Mansar & Reijers, 2007). However, as a 
result of the integration, the quality of information may deteriorate as it is supplied by the customer. 
The creditworthiness assessment should be executed objectively, and therefore, it is not a smart idea 
to let the customer supply the information. From a service point of view this implementation would 
also be a bad idea, as it is a service of the customer credit department that all creditworthiness 
assessments are executed by the company, and not the customer. Therefore, this heuristic is discarded 
as well. 

5.2.2.2. Task composition: ‘combine small tasks into composite tasks and 
divide large tasks into workable smaller tasks’  

Combining tasks should result in the reduction of setup times, i.e., the time that is spent by a resource 
to become familiar with the specifics of an order. By executing a large task which used to consist of 
several smaller ones, some positive effect may also be expected on the quality of the delivered work.  

Analysing the current process with the process users and owner, it becomes clear that composition of 
tasks is not easily applicable. However, in the current situation, the LCM manually creates the CAD 
each time a new application needs to be made, and manually enters all necessary information. The 
integration management principle has led to the creation of a CAD, and the validation principle led to 
the design of a document generator for entering all necessary information in the created template. By 
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combining these two tasks the initiation of a CAD could be executed even more quickly and easier, 
while improving IQ. As part of the final solution design, the LCM will only have to put in certain 
variables, such as type of application, customer name, customer type, credit limit, etc., and the CAD 
template is generated automatically by the system. The system also enters the (by the LCM provided) 
variables in the required fields. By implementing this part of the solution, the consistency of the layout 
of the CAD is ensured, and the content is more consistent as the variables are entered by the system 
in all the required fields. Combining tasks should result in the reduction of setup times (Mansar & 
Reijers, 2007). By executing a large task which used to consist of several smaller ones, some positive 
effect may also be expected on the quality of the delivered work. On the other hand, making tasks too 
large may result in smaller run-time flexibility, and lower quality as tasks become unworkable. 
However, after evaluating this part of the solution with the DOC and the IT professional, the conclusion 
was that in this case, no relevant negative effect should be expected. The only slightly negative effect 
are the costs for the implementation of the system, and the lower flexibility (as the LCM’s are less 
flexible in what information they put in and the way they create the CAD). To be more specific, the 
above described solution is a combination of the task composition heuristic with the integral 
technology and task automation heuristics, which are described below. 

5.2.2.3. Integral technology: ‘try to elevate physical constraints in a 
business process by applying new technology’ 

The following solution is created by applying the integral technology heuristic, in combination with the 
task automation and interfacing heuristics. 

Task automation: a particular positive result of automating tasks may be that tasks can be executed 
faster, with less cost, and with a better result. An obvious disadvantage is that the development of a 
system that performs a task may be very costly. Generally speaking, a system performing a task is also 
less flexible in handling variations than a human resource.  

Interfacing: the idea behind this best practice is that a standardized interface will diminish the 
probability of mistakes, incomplete applications, unintelligible communications, etc. A standardized 
interface may result in less errors (quality), faster processing (time) and less rework (cost). 

Integral technology: a great amount of issues within the current process could be solved by 
implementation of integral technology. The issues that can be solved are: inability to track the CAD, 
long and unpredictable throughput times, poor communication of requirements, unstandardized way 
of working, overlines, and manual collection of data. Obviously, solving these issues will indirectly solve 
certain criteria of the poor IQ within the process. As a matter of fact, the technology necessary for 
solving all abovementioned issues, is already present and available to the entire Customer Credit 
department. 

The entire solution design is built upon two main parts, namely: the creation of standardized CAD 
templates, and the implementation of a workflow system within Microsoft SharePoint 
(implementation of new technology). Part of the workflow system, is abovementioned document 
generation function, which is used for initiating the CAD. However, this workflow system is composed 
of multiple components that work together in order to create a complete workspace in which the 
credit applications are created, sent, assessed, revised, approved; and the employees communicate 
with one another. 
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5.2.2.3.1. Workflow interface and communication 
The department already uses MS SharePoint for the storage of credit applications, and the CAD’s are 
also transferred through SharePoint between the LCM’s and the ACM’s. The higher levels of authority 
either use E-mail or physically exchange CAD’s. By sending the CAD’s through SharePoint, all versions 
are stored so that changes can be traced, and the CAD’s are always accessible for the employees, 
independent of their location. The workflow system is setup in such a way that it automatically sends 
notifications to the receivers of a new CAD, and all previous editors of the CAD are notified when the 
document passes a certain stage, or is approved finally. This system enables the employees to track a 
certain application, and therefore predict the expected throughput times. The requirements of the 
CAD are communicated through the template. In case certain templates are adapted, each employee 
receives an update message in which the changes are elaborated, accompanied with an example. The 
template itself should, however, consist of sufficient elaborations so that each employee is aware of 
the requirements and expectations. The experts evaluating the solution design expect the 
standardized interface to result in better communication of requirements, less errors, faster 
processing, and less rework. Which means the quality, time, and cost aspects of the Devils’ Quadrangle 
are affected positively. 

5.2.2.3.2. Reminders 
The recorded metadata described in the context management principle (Customer Name, Customer 
Type, Date of Approval, Expiration Date, Credit Limit, Author (LCM), and Assessors (ACM, DOC, etc.) 
are used by the system to set reminders for applications that are soon expiring. The reminder period 
depends on the customer type and the expiration date. This system is expected to decrease the 
number of overlines drastically, according to the experts’ experience. 

5.2.2.3.3. Automated data collection 
The issue of manual collection of data is very hard to overcome. The department uses multiple 
information systems from which information is extracted, before entering this information in the CAD. 
According to the IT professionals, it is possible to extract those data automatically using the workflow 
system, however, the requirements for this solution need to be very elaborate to do this correctly. Due 
to the time constraints of this project, the design of this solution is not part of the scope. However, it 
is good to know that such possibilities exist in the workflow system, which means that the system can 
be extended to automatically collect this information. This means that the system enables future 
(incremental) improvements of the process. 

5.2.2.4. Contact reduction: ‘reduce the number of contacts with customers 
and third parties’ 

Exchanging information with a customer or third party is always time-consuming, especially when 
information exchanges take place by regular mail, substantial wait times may be involved. Applying 
this heuristic leads to the same solution as described in the integral technology solution in Chapter 
5.2.2.3. By forwarding all CAD’s through the workflow system, e-mail contact is minimized. 
Furthermore, automated reminders and notifications also decrease the e-mail contact as the 
employees do not have to send reminder e-mails personally for reminders about expiring applications, 
for example.  Finally, contact reduction is realized with the implementation of the standardized CAD 
template containing all requirements and elaborations necessary for creating a perfect CAD. The 
employees expect this to drastically decrease the contact concerning the requirements of the CAD, 
and the revisions to be made. The evaluating employees expect that these implementations will have 
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a positive effect in the quality and time aspects of the Devils’ Quadrangle, but a slightly negative effect 
the cost aspect due to the investment necessary for implementing the solutions. However, after 
implementation, the costs are expected to decrease as less time is spent on communication by the 
employees.  

5.3. Proposed Solution 
During the application of the identified theory, in the process of creating a solution to the identified IQ 
problems, some parts of the solution seemed quite difficult to achieve. An example is the automated 
generation of application documents, based on a template. The proposed solution of one single 
environment in which the credit applications are created, sent, received, assessed, edited, revised, and 
approved, sounded very appealing to the DOC, but he was afraid it would be a much too radical change. 
However, after discussing the idea with ITD, it turned out that such solution is possible within the 
systems currently used by customer credit. As a matter of fact, the IT department recently finished a 
similar project in which a workflow within SharePoint was created for a business process at a different 
department within the company. The ITD assured us that it is possible to create such a system, and 
they described what they would need of us in order to realize the solution. The final solution design is 
composed of a CAD template, and of the workflow interface that also encompasses the document 
generator.  The CAD template is a text document in which the outline of a credit application is depicted, 
with all variables, standard text, rules, and elaborations. Due to the confidentiality of the document, it 
is not possible to include the template in this report. However, an anonymised version of the two-
pager is included in Appendix 14 to give an idea of the document. 

5.3.1. The CAD Template 
In order to create the standardized CAD template, the document requirements have been reviewed 
with the ACM’s, the DOC, and the DOC-E. This has resulted in the ‘perfect’ CAD template. During the 
creation of the template, the management principles have been followed in order to solve the 
identified IQ issues. Following the integration principle during the creation of the template shifts the 
focus to the aggregation and compression of information for a better overview. In the current 
situation, the CAD is composed of a so-called two-pager, and a number of appendices. The two-pager 
summarizes all information necessary for the assessment of creditworthiness, and the appendices 
include the full financial information. The two-pager is a great way of aggregating and compressing the 
information for a better overview, however, a number of improvements were still possible. Firstly, the 
two-pager included unnecessary information for the assessment, which was decided to be left out. 
Secondly, certain information was include in a too elaborate manner. The reassessment of the 
comprehensiveness and conciseness of the information within the CAD, has resulted in increased IQ, 
concerning these two criteria. The activation and integration management principles combined, have 
resulted in the creation of additional tables op strategic placed in the two-pager of the template for 
displaying relevant financials, requested limits, current limits, different credit lines, sales, etc. In order 
to assure optimal IQ in all different types of credit renewal applications, the content of the tables 
depends on certain variables, such as whether the customer has a temporary increase or not. In case 
he does, the information is rearranged in such a way, that the temporary increases are easily visible. 
In case there are no temporary increases, specific parts of the table are left out, as the information 
becomes unnecessary. 
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5.3.1.1. Types of application  
As described before, the credit applications are created for multiple different reasons. The most 
common application is the credit line renewal, as it is created for each customer, at least once a year. 
Each of the different credit application’s requirements should be reassessed and standardized, but due 
to the limited time available for the project, it has been decided to only construct a standardized 
version of the credit line renewal document. The credit line renewal is a complete re-evaluation of the 
customer’s creditworthiness. Therefore, the document is the most elaborate type of CAD, together 
with the New Customer CAD. Based on the standardized credit renewal document, the department 
can easily create the rest of the documents as well, as these are only composed of parts of the credit 
renewal. The requirements of the standardized CAD are translated into a template that contains all 
fixed information, such as headings and elaborations of what the content should be. Furthermore, the 
template contains the variable information – such as current credit limit, proposed limit, customer 
type, customer name, date, etc. – which is written in brackets. An anonymized version of the CAD 
template is presented in Appendix 14, and a list of the variable information within the template is 
presented in Appendix 7. By identifying as many as possible variables, it becomes possible to let the 
system generate the document automatically, and enter the necessary variables in the desired places. 
Working with variables, instead of plain text that needs to be written manually each time, increases 
the consistency as it is possible to check that all the same variables have the same values entered. The 
standardized application document is expected to increase the style, consistency, conciseness, 
applicability, clarity, and comprehensiveness criterions of information quality. 

5.3.1.2. Automatic generation 
After the standardized CAD has been created, a list of all variable information has been created. The 
automatic document generation should function as follows. The LCM initiates a CAD generation, after 
which SharePoint presents a table with open text fields that need to be filled out by the LCM. These 
text fields need to be filled out with variables that are requested, such as company name, date, etc. 
After all information is entered, the system checks whether all necessary information is present. If not, 
a warning is viewed, and the LCM needs to adjust the input information. If all is correct, the system 
pastes this information in the according brackets in the CAD. Hereafter, the CAD is created as a Word 
file, and can be edited by the user. The automatic generation of the CAD is expected to improve the 
comprehensiveness, accuracy, consistency, applicability, conciseness, style, and correctness 
criterions of information quality. 

5.3.1.3. Communication of changes in requirements 
One of the currently present issues, is the lack of communication of changed requirements within the 
CAD. By enabling the DOC the adapt the template, changed requirements can be communicated 
effectively. This way, if requirements change, the template can simply be adapted, and the next time 
a LCM initiates a new CAD generation, the new requirements will be visible. As the template design 
enables the DOC to write elaborations, new requirements can be described so that it is made clear to 
the LCM’s, what’s asked from them to write. The system will send a message to all employees, affected 
by the changed requirements, to give them a heads-up about the changes. The well-communicated 
requirements are expected to have a positive impact on the comprehensiveness, clarity, applicability, 
conciseness, consistency, and style criterions of information quality. 
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5.3.1.4. Standardized department-specific spellcheck 
The IQ analysis of assessed credit applications showed that consistency is responsible for 21% of all IQ 
issues, and that 12% of all issues are related to grammar. According to the validation management 
principle, a great amount of these issues can be solved by simply using the same standardized spell 
check. A company name should always be written with a capital letter, but is often forgotten. These 
issues, however, do also cause the credit applications to be returned for revision. The credit application 
document created by SharePoint, should therefore always have the spell check enabled, and a small 
database of customer names, specific terms, etc. should be created in order to eliminate the 
inconsistency and grammatical issues. For starters, all customer names, countries, and terminology 
needs to be imported in the database. The standardized spell-check is expected to increase the 
consistency, grammar, clarity, and correctness criterions of information quality. 

5.3.2. The process described 
The to-be process is elaborated in this sub-chapter. This process is only slightly different from the as-
is process, because no radical changes are possible because of the strict company rules and hierarchy. 
The main difference from the current situation, is that all the CAD’s are handled through the workflow 
system, and that the initiation of the application is executed by the system, and the LCM only enters 
the required information.   

5.3.2.1. Requirement Definition and BPMN 
The ITD is supposed to build the solution for the customer credit department, and therefore 
requirements need to be defined for the solution, which the ITD will be able to understand. A written 
elaborate description of the process, the users, and all the exceptions, accompanied by a BPMN 
process model, is requested by ITD. The process model should – just as in case of the as-is model – be 
concise, but consist of all the possible flows between the users. It is clear that the process takes place 
in the WorkFlow system of SharePoint, and that the CAD is the central business object that is created, 
sent, and edited. Therefore, the ITD requested not to model the CAD, and to describe as many things 
as possible on paper, in order to keep the process model as clean as possible. However, they did 
request to mark the tasks performed by the system (SharePoint). In the process model, the blue tasks 
and sub process are performed by SharePoint, while the white tasks are performed by the user of the 
according swimming lane. 

Because the IT department requires a process model to understand the requirements of the workflow, 
the exceptions need to be modelled as well. In this process the CAD is also shared with the local leasing 
credit manager (LCM-L), the area credit manager leasing (ACM-L), and the director of credit leasing 
(DOC-L). This is necessary in case the credit application contains a customer credit line, as well as a 
leasing and/or retail credit line. The process model is largely identical to the as-is process model, 
described in Chapter 4. However, due to the modelled exceptions, the process is much more 
complicated and cluttered. Before describing the to-be process, the hierarchy of the process is first 
described. 

5.3.2.2. Hierarchy of the process  
The process flow of the customer credit department is determined by the hierarchy within the firm. 
The process starts at the LCM, and ends at the level of authority necessary for approval of the credit 
line. This flow hierarchy is depicted in Figure 20.  
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The leasing credit department also consists of LCM-L’s, an ACM-L, and the DOC-L. The DOC-L reports 
to the DOC-E, just like the DOC. In case there are both customer and leasing credit lines in the 
application, the flow is slightly different. After the LCM, the CAD is sent to the LCM-L. After the LCM-L 
adds the required leasing information, the CAD is forwarder to the ACM, who then assesses the CAD 
and – if approved – sends it to the ACM-L. The ACM-L assesses the leasing information and send the 
CAD to the DOC after approval. After approval by the DOC, the CAD is forwarded to the DOC-L, who 
sends the CAD to the DOC-E when approved. The described situation only takes place when the 
application needs approval by the DOC-E. Unlike the ACM, the ACM-L does have authority to approve 
a leasing credit line, up to a certain amount. Therefore, it is not always necessary to send the CAD to 
the DOC-L, after approval by the DOC. The combined process flow is depicted in Figure 19. Figure 20 
and Figure 19 depict solely the process in which the CAD is always approved. The applications can also 
be rejected, which means the arrows should be two-sided. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.3.2.3. The process 
In this subchapter the process is described and the exceptions are elaborated. Furthermore, it is 
described what the SharePoint software does in such circumstances. The process model is presented 
in Appendix 5.  

5.3.2.3.1. LCM 
The credit review process starts with the LCM, who starts initiating a CAD. In the to-be process, the 
CAD initiation sub-process is executed by SharePoint, with input from the LCM. When a LCM wants to 
create a credit application, he/she opens the CAD initiation request form in SharePoint. The necessary 
variables for the creation of the CAD are entered by the LCM in required fields, after which the system 
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checks whether all the variables are entered, and whether they are entered in the correct way. If not, 
a warning message is displayed in the screen, after which the LCM can fix the issues. If all entered 
information is complete and according to the predefined characteristics, the system selects the correct 
template (based on the entered information), and enters the variables provided by the LCM, in the 
predefined locations within the document. The MS Word file is finally composed and added to the 
SharePoint file location of that specific customer, and the file is opened so the LCM can start working 
immediately. Appendix 6 presents the CAD initiation sub-process as executed by SharePoint. The rest 
of the process is identical to the as-is process, concerning the assessment, revision, etc. However, the 
department wants more freedom concerning the flow within the process. Because of the exceptions 
that will be elaborated in this subchapter, the user ACM is split into ACM-R1 and ACM-R2, which 
represent ACM of region 1 and ACM of region 2 respectively. The LCM’s are located in one of the two 
regions, and therefore report to either ACM-R1 or ACM-R2. The two ACM’s are split in the process 
model as the LCM is allowed to send the CAD to the other ACM in case the correct ACM is out of office. 
The LCM can also skip both ACM’s and send the CAD directly to the DOC. In case the LCM decides to 
skip the ACM he should report to, the system will automatically send a message to the skipped ACM 
to inform him about the event. In case there is a leasing credit line part of the total credit, the LCM 
cannot change the course of the flow, and the CAD is automatically sent to the LCM-L after the LCM 
decides to forward the application. After the CAD is sent out for assessment and approval, the LCM 
awaits the approval signal, before updating the credit line information in DDPD. Once updated, the 
process ends for this credit application. 

5.3.2.3.2. LCM-L 
The process for the LCM-L is very similar to the process for the LCM. The process can start either with 
a revision request or a review and completion request. When the process is initiated, a reminder is 
sent every 5 days before the CAD is forwarded. When the cad is forwarded, a signal is sent to the 
reminder loop, which then ends. At the third reminder, the CAD is returned to its ender, and an update 
message is sent to the LCM-L so he is informed. After approval of the application, the LCM-L can 
forward the CAD to either the ACM-R1, ACM-R2, DOC, or the DOC-L. If the correct ACM is skipped 
(depends on the region the LCM is responsible for), all skipped employees will receive an update 
message so they are aware of the application. The LCM can also return the CAD to the LCM if mistakes 
are identified.  

5.3.2.3.3. ACM-R1 and ACM-R2, 
The AMC’s have similar processes to the process of LCM-L. They also have a reminder loop that reminds 
them when a CAD is awaiting their assessment. In case they do not approve the CAD, they can choose 
whether to return it to the LCM-L or LCM. If they do approve the CAD, they can send it to the other 
ACM if necessary, the DOC, the DOC-E, or the ACM-L. In case the DOC is skipped, he will receive an 
automated message from SharePoint. In case the CAD consists of a leasing credit line, the CAD is 
automatically sent to the ACM-L. 

5.3.2.3.4. ACM-L 
The ACM-L is able to return the CAD to either the LCM, LCM-L, ACM-R1, or ACM-R2, in case the CAD is 
declined. In case of approval, he can choose to send it to the DOC, or to skip the DOC and send it to 
the DOC-L or DOC-E. The DOC will receive an automated massage in case he gets skipped. However, 
the ACM-L has authority to approve a certain credit limit for leasing. If the credit line is within this limit, 
the CAD does not need to be sent to the DOC-L. This means that if the DOC is skipped, and the credit 
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limit for leasing is within the authority of the ACM-L, the CAD will be sent to the DOC-E automatically, 
and the DOC-L will not receive an update message, as he is not skipped. 

5.3.2.3.5. DOC 
The DOC is the first hierarchical level that has authority to approve a credit line, within the assigned 
limit. This means that, in some cases, his approval is final, and that the CAD is not forwarded anymore. 
SharePoint will automatically uploaded the CAD in the designated folder for approved credit 
applications, after which an update message is sent to all previous editors of the CAD to inform them 
about the approval. However, if there is a leasing credit line that is higher than the ACM-L’s assigned 
limit, the CAD will need to be forwarded to the DOC-L for approval. In this case, the DOC-L cannot be 
skipped. 

In case the wholesale (customer) credit line is higher than the maximum assigned limit of the DOC, and 
there is a leasing credit line that needs approval by the DOC-L, the DOC can choose whether to send it 
to the DOC-L or the DOC-E. The DOC will only skip the DOC-L if approval has already been granted in 
an earlier point in time by the DOC-L. Imagine the situation in which the CAD is approved by the DOC-
L, but sent back to DOC by the DOC-E. After the CAD is revised by the DOC, he will then skip the DOC-
L, if he does not have to revise any of the leasing credit lines. The DOC can also reject a CAD and return 
it to either the LCM, LCM-L, ACM-R1, ACM-r2, or the ACM-L. Again, each skipped editor of the CAD will 
receive an update message. 

5.3.2.3.6. DOC-L 
The DOC-L can give final approval if the wholesale credit line is within the authority of the DOC, and 
the leasing credit line is within the authority of the DOC-L. In case one, or both, of these conditions do 
not apply, the CAD is forwarded to the DOC-E. The DOC-E cannot be skipped. If rejected, the DOC-L 
can return the CAD to either the LCM, LCM-L, ACM-R1, ACM-r2, ACM-L, or the DOC. 

5.3.2.3.7. DOC-E 
In case of rejection, the DOC-E can return the CAD to either the LCM, LCM-L, ACM-R1, ACM-r2, ACM-
L, the DOC, or the DOC-L. Each skipped editor of the CAD will be informed by SharePoint. If approved, 
and the credit line is above his approval limit, SharePoint will forward the CAD to the DOC-Par. 

5.3.2.3.8. DOC-Par – CEO 
The levels from DOC-Par to the SrVP are all the same. They are only allowed to send the CAD to the 
previous or next level of authority. Off course, if the CAD is approved, and the credit line falls within 
the authorized credit limit, the CAD’s approval is final. The CEO is the highest level of authority, and 
cannot forward the CAD to any higher level. Therefore, his only two options are final approval, or 
return to the previous editor. 

5.3.2.3.9. CAD Initiation sub-process 
The CAD initiation sub-process is triggered when the LCM starts to create a CAD in the SharePoint 
workflow. The system opens a window with a table in which the user needs to input a series of data. 
Once the input is complete, the system checks whether all required data is available, and if not, the 
LCM needs to input the data again. If the system confirms that all required data is presented, the 
system inserts this data in the according locations within the CAD. This sub-process is depicted in 
Appendix 6. 
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5.3.3. Additional requirements 
The additional requirements of the workflow system are described in this sub-chapter. 

5.3.3.1. Security 
All allowed employees should have access to the approved credit applications. These are therefore 
stored in a shared workspace. The CAD’s that are still in the process before approval should only be 
visible to the person that is currently working on the document, or the person to whom the CAD is 
sent. This prevents accidental loss or modification of information or entire documents. Employees can 
be added or removed to the group of users by the DOC, as he is the owner of this solution and the 
leader of the project. 

5.3.3.2. Digital signature 
Each of the assessing employees signs the CAD physically after it is approved, in the current situation. 
This will not be possible when the designed solution is implemented, as the documents will not be 
printed out anymore. Together with the DOC and IT expert, it is decided that the approval of an 
application will automatically be considered as a digital signature. This function will be implemented 
in the workflow system as well, and all employees that have signed the CAD will be listed in a table 
after the two-pager in the document. This way, the evidence that an employee has approved and 
signed the document is not only visible in SharePoint, but in the document itself as well. This is 
necessary as the employees at corporate will not be working with the workflow system immediately, 
but they will be printing out the document to assess and sign it physically. 

5.3.3.3. Editing and backups 
To ensure consistency, all employees will have to work through SharePoint when editing the CAD. 
SharePoint should be configured in such way, that it automatically creates intermediate backups of 
the document on both the server and the local drive of the computer. In case there is no internet 
connection at the time of editing, the CAD will only be saved on the local drive. As soon as the 
employee connects to the internet again, the documents will synchronize with the server, and upload 
the new version of the CAD. This way, the loss of information caused by a technical malfunction will 
be limited.  

5.3.3.4. Communication 
Another point of consistency is the communication between employees. In the current situation all 
communication takes place physically, by phone, or by E-mail. In the new situation, all CAD related 
communication should take place through SharePoint. The employees can setup notifications on their 
laptops and mobile phones that will notify them when a message is received. This way, all credit 
application related messages are stored in one space, and not scattered over the E-mail inboxes.  

5.3.3.5. Metadata 
The recorded metadata described in the context management principle (Customer Name, Customer 
Type, Date of Approval, Expiration Date, Credit Limit, Author (LCM), and Assessors (ACM, DOC, etc.) 
All credit applications carry metadata consisting of the Customer Name, Country, Customer Type, Date 
of Approval, Expiration Date, Credit Limit, Author (LCM), and Assessors who have already assessed the 
CAD (ACM, DOC, etc.). This data is visible in a table row next to the file name of the credit application. 
Furthermore, each row has an open field next to the metadata, in which employees can write short 
notes concerning the application of customer. 
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5.3.3.6. Automated reminders 
The system sends automatic reminders for soon expiring credit lines to the LCM’s and ACM’s 
responsible for the specific customer. The reminder period depends on the customer type and the 
expiration date. In case the customer type is a dealer group, the applications tend to have a longer 
throughput time, so the reminder is sent three months before the expiration date. For all other types 
of customers, the reminders are sent two months before the expiration date of the credit line. This 
system is expected to decrease the number of overlines drastically, according to the experts’ 
experience, as no deadlines are missed or forgotten. Additionally, the employees should be able to 
change the time period for their personal reminder. In some cases, the employees are familiar with 
the deviating processing times for specific customers. In such cases, changing the moment on which 
the reminder is sent, would help decrease the overlines even more. The standard reminders are still 
sent to the employees who have not adapted their reminders.  

5.3.3.7. Standardized naming 
The naming of credit applications should be standardized. This will help create a clear overview of the 
applications, and make it easier to find a certain application. The specific naming still needs to be 
determined by the department itself. They need to agree upon a naming technique that will satisfied 
all their needs. This should be thought through well, as changing the names afterwards is a tedious 
job, and consistency can be at stake. 

5.3.3.8. Standardized file locations 
The file locations of the CAD’s should be determined carefully. The different applications need to be 
divided over different folders for clarity purposes. The applications can either be saved per year, or the 
CAD’s can be saved per customer, with all the different years in one folder. The current way of saving 
the documents digitally is not completely standardized, but the documents are first divided per country 
of, then per dealer or dealer group, and finally per year. However, it has not yet been agreed upon by 
the department whether the file locations will stay the same.  

5.4. Evaluation of the solution 
The primary goal of the designed solution was to increase the information quality within the credit 
review process. However, for a more rigid solution of the business problems, we also focussed on 
additional issues that lead from-, or cause poor information quality. With the presented solution 
design, it is expected that most of these issues will be solved.  These issues and the reasoning behind 
the solution are presented in Table 5. Table 5 contains both green- and yellow-coloured cells. The 
green colour represents solutions that expectedly (almost) completely solve the corresponding issues, 
while the yellow colour represents solutions that only partially solve the corresponding issues. 

Table 5. Solutions to the identified issues 

Identified issue Concerns Solved by 
Unavailability of a 
process model 

W
or

kf
lo

w
 sy

st
em

 A process model has been designed to depict the to-be situation, and 
the requirements of the new process. 

Inability to track 
the CAD 

With the new workflow system within SharePoint, certain employees 
can track the CAD at any time. Employees are updated when they are 
skipped in the process, or when they receive a CAD.  

Long and 
unpredictable 
throughput times 

It is expected that the throughput times will decrease, now that the 
requirements of the CAD are established. The employees are aware 
of the expectations, and a part of the information is generated 
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automatically by the system. This is expected to decrease the number 
of revisions, and therefore the average throughput time. 
 
The throughput times will become more predictable, as with the new 
process and system in place, the department will be able to track the 
applications in detail. It will be possible to measure average 
throughput times, which will therefore become more predictable  

Poor 
communication 
of requirements 

In the new system, the requirements are communicated through the 
CAD template, and an update message is sent to all affected 
employees. Not only will they be aware of the changes immediately, 
but elaboration will be available each time they use the template. It 
is impossible to forget what the specific requirements were. 

Unstandardized 
way of working  

By standardizing the process and the CAD, the way of working will be 
more standardized. 

Overlines In the new system, the LCA’s and ACM’s receive a reminder when 
credit lines need to be renewed soon. With these reminders in place, 
the LCA’s can start in time with the creation of the CAD. 
With the throughput times being more predictable, the reminder 
period can be set according to the expected throughput time of a 
specific customer. Larger customers tend to have longer throughput 
times, and with this solution in place, the exact difference will be 
known to the employees. 

Unstandardized 
CAD 

CA
D 

The solution design involves a standardized CAD, for which the 
changing requirements are communicated immediately. 

Manual collection 
of data 

The collection of date is still manual for the biggest part. However the 
next step in the continuous improvement process should be the 
integration of the information systems, so that the document 
generator collects all necessary data, and the employees just need to 
focus on writing the elaboration and decision making reasoning. 

Large number of 
information 
systems from 
which 
information 
needs to be 
extracted 

The same answer applies as for the previous issue. This is still an issue 
in the new system, but the system does provide a foundation onto 
which the department can keep building. Integration of the 
information systems should be the next step in the improvement 
process. 

Large amount of 
explanatory 
written text in 
the CAD 

The large amount of written text has become little less in the new 
system design. A number of unnecessary elaborations have been 
eliminated from the template design. Furthermore, now that the 
employees know exactly what is expected from them, they will not 
write additional, unnecessary text.  

Multiple revisions 
necessary 

With all the standardizations and improvements in place, it is 
expected that the number of revisions will decline drastically. Simply 
because the employees know the requirements, the template is 
standardized, and the system helps reduce consistency, and 
grammatical errors, less revisions will be necessary.  

Poor information 
quality 

All the designed improvements combined, are expected to improve 
the overall information quality of the credit applications drastically. 
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In order to evaluate whether the IQ issues will be solved with this solution, the impact of implementing 
the solution is predicted. The prediction is done through analysis of the theory and the experience of 
the IT professional, and the DOC. Table 6 depicts which theories have been applied and combined to 
solve the specific IQ issues. The table shows that the all IQ criterions are represented in one way or 
another by the solution design. Focussing on the five most occurring IQ issues (consistency, 
comprehensiveness, grammar, clarity, and correctness), the complete top five most important 
criterions is represented by the solution, which lets us draw the conclusion that (according to the 
literature and expectations of the experts evaluating the solution design), the solution is expected to 
solve the identified IQ problems when implemented. However, it is still very hard to predict to what 
extent the IQ will increase, and what impact it will actually have on the performance of the 
department. Consistency, comprehensiveness, grammar, correctness, and clarity are the most 
occurring and most important IQ issues, according to the assessing employees. Most of the consistency 
issues currently occurring, are related to the layout of the CAD, and inconsistent use of terms, names, 
etc. The latter is also related to the grammar IQ criterion. Consistency is expected to be solved almost 
completely, as the template design, combined with the department-specific spellcheck, will fix the 
layout so that there is only one layout possible per type of application. The spellcheck will increase the 
consistency of names and terms. The correctness is expected to slightly increase, as the LCM now 
enters all information in a clear input table, instead of entering the information in written text. 
However, it is still possible for the LCM to enter incorrect information in the input able when creating 
a new CAD in the system. The best way of doing this would be for the system to extract the necessary 
information itself from the linked databases. This would be a great addition, but it was not possible to 
include this in the current solution due to time restrictions. Because of this, it is expected that 
correctness will only increase just slightly. 

The comprehensiveness and clarity criterions are hard to improve while the CAD’s are still written 
manually. Everyone has his/her personal way of writing and elaborating, and not all employees master 
the English language equally. However, by including elaborations in the template, the employees will 
be reminded of what and how they need to write, during their writing. Clarity, is expected to be 
increased by showing employees examples of sentences in the template, and listing all information 
that needs to be included/elaborated, per specific paragraph. Comprehensiveness is also affected by 
these explanations in a positive way, as now all necessary information that needs to be included by 
the employees, is known to them. This way, it will be made difficult for the employees to forget certain 
information. Furthermore, they will know that additional information is not necessary, which will help 
increase the conciseness of the information. In addition, the template will include certain style 
guidelines, so employees follow the same – or similar – writing style. Although it is expected that the 
clarity, comprehensiveness, conciseness, and style criterions will increase, better results can be 
achieved if the text would (partially) be generated automatically. There are certain (standard) 
sentences that always need to be included in certain paragraphs, which could be easily generated 
automatically, by adding the customer-specific variables. However, the department is against 
automatically generated sentences because they think that the employees need to write their own 
text. Therefore, these sentences have been added in the template as examples that need to be 
followed. Although better solutions are available for these criterions, the criterions will still be 
improved, compared to the current situation. Therefore, we can conclude that, given the restrictions 
within the department and the limited time available, a near optimal solution has been designed. 
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Apart from solving the IQ issues, the solution needs to be implementable. This checked with the IT 
department, and it turned out they possess the knowledge and technology to create and implement 
the solution. In case the Credit department decides to implement the automated text generation or 
the automatic input of information from the databases, the IT department can do this as well. 
Therefore, the solution is future proof, as it is possible to extend the solution, and perhaps create a 
completely automated credit application management system one day. 

Table 6. Impact of the solutions on IQ criterions 

Solution Specific solution Affected IQ criterion Applied theory 

CAD 
redesign 

Standardization of 
requirements 
through template 

Comprehensiveness, conciseness, 
convenience, accessibility, 
consistency, correctness, style, 
clarity, grammar 

Integration principle, 
validation principle 

Compression of 
necessary 
information  

Comprehensiveness, conciseness, 
clarity 

Integration principle 

Case-specific CAD 
content 

Comprehensiveness, conciseness, 
consistency, style 

Activation principle 

Department-specific 
spellcheck 

Correctness, consistency, 
timeliness, grammar, security 

Validation principle, integral 
technology 

Metadata Clarity, correctness, traceability, 
maintainability 

Context principle, interfacing 

Guidelines for writing 
in template 

Style, grammar,  Context principle 

Workflow 
system 

Automatic CAD 
generation 

Comprehensiveness, accuracy, 
consistency, applicability, 
conciseness, style, correctness 

Task composition, validation 
principle, task automation, 
interfacing, integral 
technology, task automation 

Standardized 
interface 

Accessibility, convenience  Interfacing, integral 
technology 

Standardized 
communication 
through interface 

Consistency, convenience,  Interfacing, integral 
technology, contact reduction 

Automated 
reminders for 
renewal 

Currency, timeliness,  Integral technology, task 
automation 

Tracking of 
applications 

Traceability, timeliness Interfacing, context principle 
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Communication of 
changes in 
requirements 

comprehensiveness, clarity, 
applicability, conciseness, 
consistency, style 

Validation principle 

Digital signature Security, convenience Interfacing, integral 
technology 

Standardized naming Consistency, maintainability, clarity Interfacing 

 

5.5. Change plan 
The implementation of the proposed solution is described in the change plan, presented in this 
chapter. 

5.5.1. Credit application template 
Because the solution is not yet completed, there is still work left to be done by Customer Credit. 
Because the implementation of the workflow requires an investment and outsourcing of activities to 
the IT department, it would be smart to start with the implementation of the standardized credit 
application, while the budget is granted for the investment of a workflow system. The standardization 
of the credit renewal credit application is complete, which means that this template can be 
implemented immediately. As there is no workflow system available yet, the template can be uploaded 
in a specific folder on SharePoint, so it is accessible to all employees that need access to it. Clear rules 
need to be defined for the use of the template, to ensure high information quality. 

1. Each time the LCM creates a new CAD, he should open a new template in SharePoint, and start 
from there. The LCM’s may not save the template on their local drive, and use template 
multiple times, as changes in the template will not be noticed, and multiple versions of the 
CAD will be available within a short period of time. 

2. CAD’s should only be sent via SharePoint. SharePoint has the ability to save different versions 
of a credit application, which makes it easy to trace back changes, and determine the 
throughput time of a completed application. 

3. The CAD’s should only be assessed digitally. If the CAD’s are printed out again in the Dutch 
office, there is no use applying all the changes. As soon as a CAD is printed and assessed 
physically, track is loss of the current state it is in, and the throughput times of the applications. 

Starting working in a standardized way immediately will help the transfer to the standardized 
workflow, once it is finished. 

As currently there is a template for only type of credit application – namely, credit renewal document 
– effort should be put in the construction of additional templates for the remaining types of 
documents. This should, again, be a collaborative process in which all assessing employees’ opinions 
and requests are considered. 

5.5.2.  Workflow system 
Once the budget for the investment in the workflow system is approved, preparations for the 
construction of the system can start.  
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Firstly, the current documentation should be presented to the IT department, so they can determine 
what information is still necessary for the construction of the system. ITD has already expressed that 
additional requirements concerning the signing of the documents still need to be defined. These 
requirements could best be defined by the two ACM’s in collaboration with the DOC, DOC-L, and DOC-
E. It is important that all managing employees are part of the discussion as all the users need to be 
satisfied with the final requirements. 

Once the first version of the system is complete, it should be tested by a number of employees, before 
completely switching to the new system. If the system proves to work well, the transition from ordinary 
SharePoint, to the workflow system can take place. If necessary, the transition can first be done with 
only a small number of LCM’s, to compare the differences between the workflow system and the 
ordinary way of working, and to get accustomed to the new system. When satisfactory results are 
obtained, the entire department can switch to the new system. 

5.5.3. Continuous innovation 
It is commonly known that lasting improvements can only be achieved if innovations are combined 
with an ongoing effort to maintain and improve standard performance levels (Imai, 1986). Therefore 
it is important to focus on continuous improvements. The problem is not completely solved when the 
solution is implemented by the IT department. A better working system should be the motivation to 
look for other improvements, instead of settling.  

Setting annual goals concerning the performance of the system, could help maintain the continuous 
improvement. The ultimate aim should be a completely automated system, in which the credit 
employees solely monitor the performance of the system, solve issues, and report to higher 
management by providing them with the performance indicators.  

5.5.4. Outsource 
One of the things I noticed during my internship at the company, was the high workload of the 
employees within the team. This workload, in my opinion, is caused by the multi-talented employees. 
The credit employees do not solely execute their required tasks, but they keep the entire place running. 
The LCM’s and ACM’s are also dealing with the multitude of information systems by creating databases 
that collect the required  data, to increase the usability and create an overview of all data. These tasks 
take up a large amount of their time, which could have also be spent on the credit applications. A good 
advice would be to stick to the main tasks, and outsource the IT related tasks to the IT department. 
This will ultimately be less costly, than spending so much time on tasks that are unrelated to their daily 
tasks. 
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6. Conclusion and Discussion 
The goal of this research is to “Design a solution for improving information quality within the credit 
review process of the Customer Credit department, in order to increase the accuracy of decision making, 
decrease the throughput time, and decrease the financial risk caused by the current way of working”. 
As discussed in previous chapter, the designed solution is expected to solve most of the IQ issues, and 
the additional identified issues. The solutions have not yet been implemented, which makes it hard to 
validate their effectiveness. However, the proposed solution design has been evaluated by two experts 
in their field, which happened during the entire process of the solution design. The solution has been 
validated by both experts as they expect that the solution will indeed increase the IQ within the 
department, and solve additional issues currently experienced by the department. Furthermore, the 
solution is implementable and affordable, as the tools and knowledge necessary for implementation, 
are available within the company. The IT expert has reviewed the documents supplied by the student 
to assess whether the requirements are defined in the correct way, whether the business process 
model is constructed according to their requirements, and whether the textual description of the 
solution is complete and clear. All the supplied documents have been validated, and with the supplied 
documents, the first steps towards implementing the solution can be made. 
This business problem solving project has also known some issues along the way. The project began at 
the customer credit department, and after the analysis of the current issues, the solution needed to 
be designed. However, with the limited available time of the employees, and a limited knowledge of 
information systems made it impossible to come to a satisfactory solution that would improve the 
identified business problem. After a long stall, I came in contact with a couple of employees from the 
IT department. From that moment on, all the possibilities were clear to me, and their knowledge has 
helped the project forward quickly. What I’ve learned from this is that in such circumstances, it is 
important to find the people with the right experience and expertise, that can help you gain new 
insights. 

Executing a project at a company, rather than for a school project, is clearly something different. There 
are numerous things that can go wrong, and you depend on many people within the company when 
executing such a project. It is not easy for a company, or department, to suddenly change the way they 
work, even though they do want to improve their performance. Many articles write about the 
phenomenon that businesses often want to innovate and improve their performance by redesigning 
and perfecting their processes, but without changing their current way of working. In this case, this is 
not only caused by their limited willingness to change, but especially due to the rigid hierarchy and the 
strict rules concerning the way of working within this specific company.  

An important part of the designed solution is the simplification of all contacts and information flows, 
in order to decrease the throughput times. One way of doing this, as was explained by the IT expert, is 
to strictly define the flow a process must follow, without exceptions. This would mean that applications 
would go from LCM, to ACM, to DOC, etc. without the ability to skip a level manually. The same rule 
would count for assessed CAD’s that need revisions. However, the Customer Credit department was 
clear about it, that they want to have this flexibility in case they want to speed up the flow, or if 
someone is ill or out of office. It proved impossible to convince the department of the positive effects 
of a standardised way of working. Therefore, I would strongly suggest the department to rethink this 
choice, and perhaps try implementing this way of working for a short period of time, just for the sake 
of experiencing the effects of slightly changing the way of working. 
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6.1. Limitations 
The research has a number of important limitations that are elaborated below. 

One of the limitations during this research that needed to be overcome was the lack of evidence for 
the validation of the IQ issues. Because all the old credit applications were not stored digitally, and 
thrown away, the assessed credit applications have been collected over a two-month period to 
overcome this limitation. However, there are a couple of issues with this solution as well. First of all, 
the sample size is relatively small. The CAD’s were only collected during a period of two months, and 
it is unclear whether this period was a busy period or not. Furthermore, three out of four respondents 
have thrown away evidence during this period, because they forgot to collect it. In case of two 
employees, it were one or two CAD’s that have not been collected, but the third respondent only 
collected one application. Therefore this respondent has not been considered in the analysis of IQ 
issues. This is a huge limitation, especially because this employee has the highest level of authority in 
the Netherlands. His corrections are very important as they could have been used to determine the 
current requirements of the CAD. 

A second limitation is that the research only focusses on the department in the Netherlands. The 
employees at the corporate level have more authority, and in a way determine the content of the CAD. 
Getting into contact with the gentlemen at corporate, and measuring IQ with them as respondents as 
well, would lead to more robust results and perhaps a solution that could yield better results. 

Another limitation of the research concerns the solution. Due to the complexity of the solution, it is 
impossible for the customer credit department to implement the solution themselves. They need help 
from the ITD, which is not only costly, but there is a waiting list before the project can be started. Off 
course, the implementation of the solutions can only start when the necessary budget is confirmed, 
which also takes time. The solution, therefore, is not quickly implementable. However, partial 
implementation of the solution is easily possible, and should also yield considerable improvements in 
IQ. 

It is, furthermore, obvious that the solution is far from optimal. If more freedom was permitted by the 
department, and the employees were willing to change the process a little more drastically, a more 
optimal solution could have been constructed. Making the to-be process more rigid and eliminating its 
exceptions, would make it more streamlined, and less clattered. It would also be easier to follow a 
credit application, as the next possible steps are known, while in the current solution a CAD can follow 
many different paths and skip employees. More freedom in the design would also have resulted in 
more standardized text in the credit application. Together with the ITD and an employee from the 
Customer Credit department, a number of standardized sentences were designed in order to improve, 
amongst others, the consistency of IQ, but there was no support for such a solution. The department 
is afraid of not providing work made by humans as it could result in the applications being identical. 
However, implementing only a small number of standardized sentences that replace currently often 
incorrectly written information, would only improve the IQ. Furthermore, in the current situation the 
employees are often copy-pasting parts of the CAD’s, which also results in almost identical parts of the 
CAD. 

The process models are also a limitation, as they are not created according to the BPMN guidelines. 
The process models were requested like this by the IT department, and that is why they are created 
this way. They fulfil their purpose well for this project, but might be unclear to the readers of the thesis. 
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Finally, the IQ assessment technique (assessment of corrected CAD’s) showed to be a good way of 
assessing the product quality of IQ. However, the process quality is not represented when assessing 
this way, as the corrections made on paper can only assess the information product itself. Therefore, 
in order to have a more complete picture of all the IQ issues, the rest of the IQ criterions also need to 
be considered. This can be achieved by applying the IQ assessment questionnaire that is part of the IQ 
framework (Eppler M. J., 2001). 

6.2. Academic relevance 
A great amount of literature is available on information quality. Prior research has resulted in 
numerous frameworks and methodologies for assessing and solving IQ issues. However, the current 
body of knowledge mostly focusses on methodologies for solving data problems in the data 
warehousing or information systems context. Eppler (2001) has developed a framework that focusses 
on assessing and improving IQ in the context of knowledge intensive processes.  

This research, first of all, is of practical value as it shows how the IQ framework can be applied in a 
pragmatic way, as a means of identifying and solving the IQ issues within a complex business 
environment that possesses numerous limitations and restrictions. Furthermore, it contributes to the 
scientific literature because it shows how the best practices in BPR can be applied to solve the 
identified IQ problems. In this research, the management principles of the IQ framework are applied 
together with the BPR heuristics in order to increase the IQ within a credit department of a 
manufacturing company. Applying the two methods together showed that the BPR heuristics can be 
interpreted as management principles themselves. The research also shows that the BPR heuristics 
and the management principles led to the same type of solution in some cases. 

This research is therefore a case study that shows how the IQ management principles and the BPR 
heuristics both can be applied for solving IQ issues in a knowledge intensive process. Furthermore, the 
research presents a new way of implementing the IQ framework for the assessment of current IQ 
within the company. This has been done by analysing the improvements made to the CAD by the 
assessing employees, and categorizing the improvements along the adapted list of IQ criteria. The list 
is composed of eight product IQ criteria, and two additional criteria. Assessment of the IQ issues by 
using this method proved to work very well in the specific context of the project. 

In order to continuously thrive, an organization should constantly revise its business process, service 
methods to clients and information systems to align with the present trend. An interesting field of 
further research would be a follow-up research to determine what the effects have been on the IQ in 
the meantime. It would be interesting to see which steps the company has taken in order to further 
improve the information quality and overall performance of the credit review process.   Furthermore, 
an interesting follow-up research would be executing a similar project in a more flexible working 
environment, and comparing the designed solutions and the results after the implementation.
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Appendix 1 Initial Interview Template 
 

Name:  

Job Position:  

Employee at Customer Credit since: 

1. What are the daily tasks / processes you are involved with? 
 

2. Which information systems (Programs) do you use for these tasks? 
 

3. Do you experience any issues/problems/inefficiencies when doing your job? 
 

4. What are the root causes of these issues? 
 

5. What is the impact of these issues? 
 

6. Why have the issues not been solved yet? 
 

7. Have solutions to these already been implemented? 
 

8. Are there obstacles which make it difficult to solve the issues? 
 

9. What should one take into account/consider when designing a solution?  
 

10. According to you, what would solving these issues mean for Customer Credit?  
 

11. Do you have any ideas/recommendations for a possible (types of) solutions? 
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Appendix 2 Findings and Problem Statement Phase 1 

Findings Phase 1 
The findings form the initial interviews are described in this subchapter. The first Phase does not focus 
on a specific process, and therefore has a bread view. 

Multiple Information Systems 
Execution of the various tasks, with which the credit department is concerned, implies usage of a 
multitude of programs and information systems. Each of the four processes – credit review; order 
acceptation; managing credit risk & reporting; collections – requires information stored in multiple 
information systems. The information systems used by Customer Credit are, amongst others, the 
“Mainframe”, Dealer and Partner Database “DDPD”, “Moody’s”, and “MiPortal”. The data from these 
information systems is acquired manually by the employees, which means that a large amount of time 
is spent on the collection of data which is needed to execute the processes. The Mainframe is a DOS-
based system that contains, among others, information about vehicle orders, parts orders, and 
outstanding balances. Mainframe is used by the factory to monitor the production, and for production 
planning. The Customer Credit employees have designed queries which make it easier to collect and 
read data originating from the different information systems. However, initial interviews point out that 
these queries are hard to maintain as the different systems are not designed to function in a 
harmonised way. E.g. when changes in the Mainframe are applied, it is not taken into account that 
users’ queries will need to be adapted, and the users are not informed timely. These IS changes result 
in, amongst others, inaccurate and not useful information such as implausible predictions. Information 
quality is compromised by abovementioned issues (Lee, Strong, Kahn, & Wang, 2002), which causes 
time delays as information still needs to be collected manually. 

Inaccurate Information 
According to one of the Area Credit Managers, incorrect or inaccurate information is not a frequently 
occurring issue in his function. The main problem, according to him, is the waste of time caused by the 
dispersed information over the different information systems. Preferably, one – easy to use – 
information system should contain all necessary information needed for execution of the task, in the 
form of a dashboard.  

The credit managers – operating in The Netherlands – expressed the waste of time caused by the 
manual collection of information. The used information systems contain all necessary information for 
execution of the tasks, but the systems do not support the activities which are part of the processes, 
according to them. Manual collection of information is necessary, which leads to time loss and error-
containing information. Furthermore, they mention that the “exposure forecast” is a useful summary 
of information, which is used to support decision making. The exposure forecast displays the planned 
production/delivery and expected payment of products per week, per customer. Before accepting 
product orders, the credit manager consults the exposure forecast to determine if and when the order 
can be accepted. The information from an exposure forecast is used to plan the orders in such way 
that the customer receives his orders as soon as possible, without exceeding the approved credit limits. 
However, the information produced by the exposure forecast is implausible due to misalignment of 
the IS and the written queries. As this information is inaccurate, credit managers print out the exposure 
forecast, and adapt the information on paper. This way they are able to determine when to accept the 
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received orders. Each credit manager is responsible for a certain region, and is familiar with the 
customers within this region. However, in case of absence or if a manager switches job positions, such 
hand-written information gets lost as it is not saved digitally and shared with colleagues. It goes 
without saying that the poor information quality and lack of knowledge sharing are affecting the 
decision making process negatively. In case a credit manager accepts too many orders – as a result of 
poor information quality – the credit risk increases. 

All credit managers in The Netherlands confirmed the complications and time loss caused by incorrect, 
inaccurate, or missing information. One credit manager explained that he decided not to use the 
exposure forecast tool in his activities, and gathers the data manually. According to him, the exposure 
forecast could be a very useful – time saving – tool, however, the information quality issues make it 
unusable. Nevertheless, the exposure forecast is still composed and updated on a weekly basis, and is 
used to justify the credit decisions to the higher management, even though the information is 
inaccurate. The weekly update is another issue with the forecast. As it is not updated constantly, in 
some cases credit managers need to update it by hand per dealer. This is time-consuming, and the 
updated information is not shared with the rest of the department. 

Credit managers located outside The Netherlands have indicated that they face a number of additional 
problems. These problems are along the lines of poor knowledge sharing and communication. New 
possibilities, reports, methods, or systems are not communicated consistently to credit managers 
worldwide. The lack of knowledge sharing has been indicated by employees within the Dutch 
department, and this problem also occurs internationally. In addition, to the lack of knowledge sharing, 
credit managers located outside The Netherlands do not have the same access to certain information 
systems as their Dutch colleagues. It is unclear why there is a difference in authorizations, but this 
means that useful tools are not available to all employees. An example is the section within MiPortal 
where employees can download the invoices. In a number of cases the invoices do not reach the 
customers, whereupon dealers request the invoices at the Local Credit Manager. As not all credit 
managers throughout Europe have access to this section of MiPortal, the invoices are obtained through 
their supervisors (Area Credit Managers) who are located in The Netherlands.   

Problem statement phase 1 
The preliminary cause-and-effect diagram is based on initial interviews and a short survey with a 
limited number of employees, and should therefore be interpreted carefully. However, it does provide 
a first indication of the existing problems within the department. Based on these first findings, a 
preliminary problem definition is developed in this section. Please note that in this phase general issues 
have been analysed. In the subchapters hereafter the issues will be analysed for a specific process.  

During the interviews almost all employees emphasised the difficulties of working with a large number 
of information systems and that this causes efficiency issues. However, even though there is a large 
number of different information systems, the employees are aware that the current way of working is 
far from efficient. There is no uniform way of aggregating and using the dispersed information, which 
results in low information quality and loss of knowledge. The low information quality and loss of 
knowledge cause inaccurate decision making and increase the financial risk, which reduces the 
productivity of the department.  

Abovementioned findings have been concluded after numerous feedback sessions with the credit 
department, and all employees have confirmed that they experience the found causes and effects on 
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a daily basis. Having discussed the findings with the project principal and the Director Of Credit Europe, 
it was concluded that the low information quality is expected to have the largest impact on the 
performance. The low information quality results in inaccurate decision making, and therefore in an 
increased financial risk. These issues are of great importance to the department, as one of their main 
goals is accurate decision making in order to minimise credit risk and to maximise profit. The 
employees indicate that low information quality is a daily struggle and that decisions are regularly 
negatively influenced by it.  The fact that the low information quality and the related consequences 
are clearly evident, occur on a daily basis, and significantly influence the performance, has resulted in 
defining this as  the main problem for phase 1. 

Cause-and-Effect Diagram 
The most mentioned problem, by all employees, is the large number of information systems. As 
described before, Mainframe, MiPortal, Moody’s, and DDPD are used to obtain information needed 
for sound decision-making. The employees collect needed information from abovementioned systems 
in their most preferable way, which differs per employee. In most cases, the information is collected 
in spreadsheets, and by making use of formulas, the employees can calculate the desired performance 
indicators. The extracted data are entered manually in the spreadsheets – as are the formula’s – which 
leads to unwanted errors. Arrows 1b and 4c – in 

Figure 21– represent these described cause-and-effect relationships. Arrow 1a depicts the queries 
used for aggregation of the dispersed information into overviews and reports such as “Exposure 
Forecast” and “Overlines”. The composition of the queries costs a – yet to be determined – amount of 
time (2a) and as a cause of independence between the queries and Mainframe, the information is not 
aligned well (2b) and causes information quality issues (4a). Because the employees cannot use the 
faulty information, they collect it manually (4b), which also causes information quality issues (4c). 
Collection of information does not occur in a standardized manner and is not shared with other 
employees (4e), so in case of an employee being absent, his colleagues would not be able to take over 
his tasks easily as they first have to collect all necessary information. The exposure forecast is updated 
weekly, which means that the information is not up-to-date during the week, and this is an information 
quality issue on itself (1d). As a result, employees need to gather information which is up-to-date 
manually (1c), and this gathered information is often written on a piece of paper (1e) and is not shared 
with the rest of the employees (1m). A number of employees has indicated that the (international) 
communication is not optimal. In particular, the communication between the Dutch department and 
the credit managers in other countries. The local credit managers in other countries indicate that they 
are not aware of changes such as new tools or reports. The sub-optimal communication obstructs the 
(international) knowledge sharing (1f). The lack of knowledge sharing results in unnecessary manual 
collection of information (1g), low information quality (1h), loss of knowledge, and contributes to the 
limited knowledge on the possibilities of used information systems. Most employees do not possess 
the necessary knowledge on the possibilities of the used information systems, which results in low 
information quality (1k) and loss of knowledge (1l) as the information systems are not used to their full 
potential.  

In addition to the time spent on running the queries (2a), the manual gathering of information (4d), 
the information quality issues (3a), and the loss of knowledge (3b) all have a negative effect on the 
productivity of the credit department. This results in increased throughput time of e.g. credit 
applications, thus on the performance of the credit department (5a). According to a number of credit 
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managers, the loss of knowledge causes inaccurate decision making (3c) and, therefore, increased 
financial risk (4f). An increased financial risk can result in financial loss and decreased performance of 
the Customer Credit department. 

Figure 21. Preliminary cause-and-effect diagram phase 1 
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Appendix 3 Findings Phase 2 

Findings 
Narrowing the focus down to solely the credit review process, additional interviews have been taken 
with the employees in order to determine the issues employees are experiencing within this process. 
Again, individual semi-structured interviews have been held with two local credit managers, one area 
credit manager, and the director of credit. Furthermore, relevant information is obtained during the 
Credit Conference, where discussions have been witnessed concerning the way of working within the 
credit review process. This sub-chapter summarizes the findings. 

Unavailability of a process model 
To start with, employees have indicated the troubles associated with the lack of a detailed overview 
of the processes and the steps within these processes. Without clearly defined (sub-) processes it is 
hard to keep track of the state in which an application currently is. Without this overview, local credit 
managers (LCM’s) – who are the customer’s contact person – are unable to provide the customers of 
correct information on the status in which the credit applications are. Due to the lack of a clear process 
model, the (average) throughput times of credit applications are unknown. Knowing the average 
throughput time would – according to the interviewed local credit managers – enable them to 
communicate a prediction of the throughput time to the customer, and help the LCM’s to plan their 
tasks better. Furthermore, knowing the throughput times per authority level would enable the 
department to identify possible bottlenecks. Identification of bottlenecks would enable the 
department to improve the throughput time by solving the specific issues at the bottlenecks. 

Inability to track the Credit Application Document 
LCM’s are also responsible for a timely renewal of a credit line as they are the ones who create the 
first version of the credit application in the credit review process. It is needless to say that this 
responsibility, combined with the inability to monitor the application throughout the process creates 
stress and frustration. Another cause of the inability to monitor the application is the physical 
assessment process that occurs in the Dutch office. The credit application starts out as a digital 
document which is created by the LCM and forwarded to the ACM through SharePoint. However, once 
the applications reach the Dutch office, the applications are printed out, and the corrections are added 
manually in writing. After the assessment, the application is scanned and returned digitally to the 
previous level of authority. As the document is printed, physical attendance is necessary in order to 
review the application. The latter has caused time delays in the past according to the LCM’s. A number 
of employees has stressed that the manual input of approved limits is also known to cause issues. After 
a credit application is accepted, the credit line is entered into DDPD and Mainframe manually, which 
is prone to errors. Minor errors already cause increased credit risk. 

Long and unpredictable throughput times 
The interviewees stressed that the long and unpredictable throughput time causes unnecessary risk 
increase in some cases. When a credit line needs to be renewed, the credit application with new terms 
needs to be accepted before the current credit line expires. If a credit line is not renewed within twelve 
months, technically, the customer should not be able to place new orders. However, in case the credit 
line is not renewed in time, the orders are still accepted according to the outdated credit line. 
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Accepting orders while the credit line is not renewed results in increased financial risk as the financial 
situation of the dealer might have changed in the past twelve months. 

Poor communication of requirements 
All interviewed employees have indicated that the requirements for a credit application are evolving 
over time. Information necessary for determining the credit worthiness has either shown to be 
necessary or redundant in the past, and consequently, the requirements for a credit application have 
been updated. Within the Dutch department, it is easy to exchange these changes and discuss whether 
they should be applied or not. The DOC can simply ask the ACM to adapt the changes and, for instance, 
include a new graph with necessary information which will help improve predictions of the credit 
worthiness of the customer. The physical distance with employees located in other countries makes it 
difficult to exchange this information. In addition, not all employees have the same expectations on 
what information a credit application should contain. It often occurs that an ACM requests the LCM to 
include specific information, but after assessing the application, the DOC decides that this information 
is redundant and requests the ACM to remove this information. Thus, the unequal expectations of 
what a credit application should consist of results in an increased throughput time, and therefore, in 
lower efficiency of the credit department. 

Information quality issues 
The credit application is a document that contains text in which the financial situation of a customer is 
described, along with appendices including relevant financial information. As everyone has a specific 
way of writing, opinions on how to write a credit application can collide. One example is that the 
employees in the United Kingdom use different words and sayings than employees in the United 
States. Words can be misinterpreted, or simply inexistent in US-English. This specific issue has caused 
frustrations in the past, as the UK employees do not think that they should be corrected for using UK-
English, but rather on the content of the document. This issue has been mentioned in the Dutch 
department as well. Because the document contains a lot of text in which financial statements are 
explained, the document is often tested on text instead of content, according to the LCM’s. On the 
other hand, the DOC indicates that the document often contains mistakes, redundant or irrelevant 
information, wrongly presented information, incomprehensible information, etc. This indicates that 
information quality issues are existent within the credit review process. The low information quality 
results in a great number of revisions for every application throughout the process.   
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Appendix 4 As-is process model 
Due to the sheer size of the process model, it is become unreadable if presented on one piece (Figure 
22). Therefore, the model has been split into multiple parts, divided per level of authority. 

Figure 22. As-is credit review process model (complete) 

Cr
ed

it 
Re

vi
ew

 P
ro

ce
ss

Ar
ea

 C
re

di
t M

an
ag

er
DO

C
Lo

ca
l C

re
di

t M
an

ag
er

DO
C-

E
DO

C-
Pa

r
DO

W
W

C
Sr

VP
CE

O

Create Credit 
Application File

Adjust Credit 
Application

Collect 
necessary 

information

Request 
necessary 

information or 
explanation 

from customer Response received?

No

Yes

Prepare Credit 
Application

Evaluate Credit 
Application

Decision of 
evaluation

Re-define 
conditions of 

credit 
application

Application needs 
adjustment

Inform 
Marketing & 
Sales about 

decision

Unsuccessful
negotiation

Successful
negotiation

Adjust 
conditions of 

credit 
application

Application can’t be
accepted, even with changes

Upload credit 
application on 

SharePoint

Send decision 
letter to ACM

Update 
credit application

Decision of what 
to adjust

Only conditions need 
to be updated

Application 
accepted

Assess Credit 
Application

Apply minor 
changes where 

needed

Approve credit 
application

Return 
application to 

LCM for 
improvement

Request 
adapted 

conditions 

Compose list of 
improvements 

to be made

Wait for 
application 
approval by 

necessary level 
of authoroty

Send reminder 
e-mail to ACM

Answer received?

No Yes

Upload final 
version of 

application on 
SharePoint

Update DDPD

Upload 
approved credit 
application on 

SharePoint

Forward credit 
application to 

DOC-E

Upload 
approved credit 
application on 

SharePoint

Assess Credit 
Application

Apply minor 
changes where 

needed

Approve credit 
application

Return 
application to 

ACM for 
improvement

Request 
adapted 

conditions 

Compose list of 
improvements 

to be made

Apply changes 
to application

Apply changes 
to application

Upload 
approved credit 
application on 

SharePoint

Forward credit 
application to 

DOC-Par

Assess Credit 
Application

Apply minor 
changes where 

needed

Approve credit 
application

Return 
application to 

DOC for 
improvement

Request 
adapted 

conditions 

Compose list of 
improvements 

to be made

Apply changes 
to application

Upload 
approved credit 
application on 

SharePoint

Forward credit 
application to 

DOWWC

Assess Credit 
Application

Apply minor 
changes where 

needed

Approve credit 
application

Return 
application to 

DOC-E for 
improvement

Request 
adapted 

conditions 

Compose list of 
improvements 

to be made

Apply changes 
to application

Upload 
approved credit 
application on 

SharePoint

Forward credit 
application to 

SrVP

Assess Credit 
Application

Apply minor 
changes where 

needed

Approve credit 
application

Return 
application to 
DOC-Par for 

improvement

Request 
adapted 

conditions 

Compose list of 
improvements 

to be made

Apply changes 
to application

Upload 
approved credit 
application on 

SharePoint

Forward credit 
application to 

CEO

Assess Credit 
Application

Apply minor 
changes where 

needed

Approve credit 
application

Return 
application to 
DOWWC for 

improvement

Request 
adapted 

conditions 

Compose list of 
improvements 

to be made

Apply changes 
to application

Upload 
approved credit 
application on 

SharePoint

Assess Credit 
Application

Apply minor 
changes where 

needed

Approve credit 
application

Return 
application to  

SrVP

Request 
adapted 

conditions 

Compose list of 
improvements 

to be made

Notify SrVP

Inform 
customer about 

decision

Send reminder 
e-mail to 
customer

Evaluate 
approval

Send 
approval(s) to 

LCM(‘s) 

Send reminder 
e-mail to LCM

DDPD Updated?

No

Negotiate new 
conditions with 

customer

Yes

Credit review process
Initiation request

Missing or inaccurate 
information

Wait 2 weeksWait for response 
from customer

Application 
uploaded

Application uploaded

Adaptations 
requested

Adaptations 
requested

New conditions

Request for change
In cnditions

Wait 1 week

Approval received

Requested Credit
< € 2.000.000

Requested Credit
> € 2.000.000

Application 
approved

Application 
approved

Credit application
is online

Application 
uploaded

Adaptations 
requested

New conditions

Request for 
changes in 
application

Request for change
of conditions

Request for 
changes in 
application

Request for change
of conditions

Requested Credit
< € 4.000.000

Requested Credit
> € 4.000.000

Application 
approved

Application 
approved

Application 
uploaded

Adaptations 
requested

New conditions

Request for 
changes in 
application

Request for change
of conditions

Requested Credit
< € 13.397.000

Requested Credit
> € 13.397.000

Application 
approved

Application 
approved

Application 
uploaded

Adaptations 
requested

New conditions

Request for 
changes in 
application

Request for change
of conditions

Requested Credit
< € 17.857.000

Requested Credit
> € 17.857.000

Application 
approved

Application 
approved

Application 
uploaded

Adaptations 
requested

New conditions

Request for 
changes in 
application

Request for change
of conditions

Requested Credit
< € 22.321.000

Requested Credit
> € 22.321.000

Application 
approved

Application 
approved

Application 
uploaded

Adaptations 
requested

New conditions

Request for 
changes in 
application

Request for change
of conditions

Application 
approved

Application 
uploaded

Adaptations 
requested

New conditions

Approval received

Application approved

Wait 1 week

DDPD updated

DDPD Updated

 



67 
 

The top row in Figure 22 depicts the tasks performed by the LCM. These tasks are enlarged and presented in Figure 23. 

Figure 23. As-is tasks LCM 
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The tasks performed by the ACM and the DOC are presented in Figure 24. 

Figure 24. As-is tasks ACM and DOC 
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Figure 25 depicts the tasks of the DOC-E and the DOC-Par, and the  

Figure 25. As-is tasks DOC-E and DOC-Par 
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Finally, Figure 26 depicts the tasks of the DOWWC and the SrVP, while Figure 27 depicts the tasks of the CEO.  

Figure 26. As-is tasks DOWWC and SrVP 
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Figure 27. As-is tasks CEO 
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Figure 28 depicts the information collection sub-process, which is carried out by the LCM. 

Figure 28. As-is information collection sub-process 
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Appendix 5 The to-be process model 
 

The to-be process flow is depicted in Figure 29. Due to the sheer size of the complete process model, 
it is impossible to present it in once piece. Therefore, the model is presented per user, just as the as-is 
model is presented in Appendix 4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 29. To-be process flow 
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Figure 30 depicts the tasks LCM part of the to-be process model. 

Figure 30. To-be process model LCM 
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Figure 31 depicts the tasks LCM-L part of the to-be process model. 

Figure 31. To-be process model LCM-L 
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Figure 32 depicts the tasks ACM-R1 part of the to-be process model. 

Figure 32. To-be process model ACM-R1 
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Figure 33 depicts the tasks ACM-R2 part of the to-be process model. 

Figure 33. To-be process model ACM-R2 
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Figure 34 depicts the tasks ACM-L part of the to-be process model. 

Figure 34. To-be process model ACM-L 
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Figure 35 depicts the tasks DOC part of the to-be process model. 

Figure 35. To-be process model DOC 
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Figure 36 depicts the tasks DOC-L part of the to-be process model. 

Figure 36. To-be process model DOC-L 
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Figure 37Figure 36 depicts the tasks DOC-E part of the to-be process model. 

Figure 37. To-be process model DOC-E 
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Figure 38Figure 36 depicts the tasks DOC-Par part of the to-be process model. 

Figure 38. To-be process model DOC-Par 
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Figure 39 depicts the tasks DOWWC part of the to-be process model. 

Figure 39. To-be process model DOWWC 
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Figure 40 depicts the tasks SrVP part of the to-be process model. 

Figure 40. To-be process model SrVP 
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Figure 41 depicts the tasks CEO part of the to-be process model. 

Figure 41. To-be process model CEO 
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Appendix 6 CAD initiation sub-process 
Figure 42 depicts the CAD initiation sub-process, which is initiated by the LCM, and executed by SharePoint. The LCM inputs several key data, and SharePoint 
automatically imports that information in the correct places in the CAD. 

Figure 42. To-be process mode CAD initiation sub-process 
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Appendix 7 Variable information CAD template 
The variable information content of the CAD template is depicted in Table 7. 

Table 7. Variable information CAD template 

Variable information Data Possible options 
{customer type}  Service dealer 

Parts 
Full Dealer 
Dealer 

{customer name}   
{group name}   
{company type}  CONFIDENTIAL 
{proposed credit 
limit total} 

 Number in thousands 
Number in millions 

{proposed credit 
limit wholesale} 

 Number in thousands 
Number in millions 

{proposed credit 
limit retail parts} 

 Number in thousands 
Number in millions 

{end date 
application) 

 Expiration date of proposed application. 
 

{end month 
application} 

 {end date application} in different format: 
“Month, Year”   “June, 2017” 

{country}  All countries 
{country demonym}  Austrian 

Belgian 
Dutch etc. 

{credit line type}  Wholesale 
Retail 
Parts 

{EDF} Moody’s Percentage 
{DQI} Moody’s Rating: A, B, C, …? 
{TQI} Moody’s Rating: A, B, C, …? 
{exchange rate} Excel file Exchange rates 
{current balance} DDPD Number in thousands 

Number in millions 
{current credit line} DDPD Number in thousands 

Number in millions 
{current balance 
type} 

 Temporary 
Normal 

{current credit line 
type} 

 Temporary 
Normal 

{report frequency e-
comp} 

E-composite Quarterly 
Annually 

{audit frequency}  Annually, semi-annually, etc. 
{date of writing}  Date 
{PF country}  CONFIDENTIAL 
{fye}  Fiscal year end 
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Appendix 8  Best practices in Business Process Redesign 

Figure 43 depicts the best practices in business process redesign, as described by Mansar & Reijers 
(2007). 

Figure 43. Best practices in Business Process Redesign (Mansar & Reijers, 2007) 
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Appendix 9 Business Process Redesign best practices elaborated 

Customer 
1. Control relocation: ‘move controls towards the customer’  

Different checks and reconciliation operations that are part of a business process may be moved 
towards the customer. An example is given in which a company moves its billing controls towards its 
customers, eliminating in this way the bulk of its billing errors and improving customer’s satisfaction. 
However, moving a control towards a customer increases the probability of fraud, resulting in less 
yield.  

2. Contact reduction: ‘reduce the number of contacts with customers and third parties’ 
Exchanging information with a customer or third party is always time-consuming. Especially when 
information exchanges take place by regular mail, substantial wait times may be involved. Additionally, 
each contact introduces the possibility of intruding an error. An example is described where the 
multitude of bills, invoices and receipts creates a heavy reconciliation burden. Reducing the number 
of contacts may therefore decrease throughput time and boost quality. It is not always necessary to 
skip certain information exchanges, but it is possible to combine them with limited extra cost. A 
disadvantage of a smaller number of contacts might result in loss of essential information, which is a 
quality issue. Combining contacts may result in the delivery or receipt of too much data, which involves 
cost. 

3. Integration: ‘consider the integration with a business process of the customer or a 
supplier’ 

This best practice can be seen as exploiting the supply-chain concept known in production. The actual 
application of this best practice may take on different forms. For example, when two parties have to 
agree upon a product they jointly produce, it may be more efficient to perform several intermediate 
reviews than performing one large review after both parties have completed their part. In general, 
integrated business processes should render a more efficient execution, both from a time and cost 
perspective. However, as a result of the integration, mutual dependence grows and, therefore, 
flexibility may decrease. 

Business process operation 
4. Case types: ‘determine whether tasks are related to the same type of order and, if 

necessary, distinguish new business processes’ 
This best practice focusses on business processes that are not specific for the business process they 
are part of. Ignoring this phenomenon may result in a less effective management of this ’subflow’ and 
a lower efficiency. Applying this best practice may yield faster processing times and lower cost. Also, 
distinguishing common subflows of many different flows may yield efficiency gains. Yet, it may also 
result in more coordination problems between the business process and less possibilities for 
rearranging the business process as a whole. 

5. Task elimination: ‘eliminate unnecessary tasks from a business process’  
A common way of regarding a task as unnecessary is when it adds no value from a customer’s point of 
view. Typically, control tasks in a business process do not do this; they are incorporated in the model 
to fix problems created (or not elevated) in earlier steps. Control tasks are often identified by 
iterations. Tasks redundancy can also be considered as a specific case of task elimination. The aims of 
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this best practice are to increase the speed of processing and to reduce the cost of handling an order. 
An important drawback may be that the quality of the service deteriorates. 

6. Case-based work: ‘consider removing batch-processing and periodic activities from a 
business process’  

Some notable examples of disturbances in handling a single order are: its piling up in a batch, and 
periodic activities, e.g. because processing depends on a computer system that is only available at 
specific times. Getting rid of these constraints may significantly speed up the handling of individual 
orders. On the other hand, efficiencies of scale can be reached by batch processing. Also, the cost of 
making information systems permanently available may be costly. 

7. Triage: ‘consider the division of a general task into two or more alternative tasks’ or 
‘consider the integration of two or more alternative tasks into one general task’  

When applying this best practice in its first and most popular form, it is possible to design tasks that 
are better aligned with the capabilities of resources and the characteristics of the orders being 
processed. Both interpretations improve upon the quality of the business process. Distinguishing 
alternative tasks also facilitates a better utilization of resources, with obvious cost and time 
advantages. On the other hand, too much specialization can make processes become less flexible, less 
efficient, and cause monotonous work with repercussions for quality. An alternative form of the triage 
best practice is to divide a task into similar instead of alternative tasks for different subcategories of 
the orders being processed. For example, a special cash desk may be set up for customers with an 
expected low processing time. This best practice is in some sense similar to the order types best 
practice mentioned in this section. The main interpretation of the triage concept can be seen as a 
translation of the order type best practice on a task level. 

8. Task composition: ‘combine small tasks into composite tasks and divide large tasks 
into workable smaller tasks’  

Combining tasks should result in the reduction of setup times, i.e., the time that is spent by a resource 
to become familiar with the specifics of an order. By executing a large task which used to consist of 
several smaller ones, some positive effect may also be expected on the quality of the delivered work. 
On the other hand, making tasks too large may result in smaller run-time flexibility, and lower quality 
as tasks become unworkable. Both effects are exactly countered by dividing tasks into smaller ones. 
However, smaller tasks may also result in longer setup times. This best practice is related to the triage 
best practice in the sense that they both are concerned with the division and combination of tasks. It 
is also the most cited best practice in literature. 

Business process behaviour  
9. Resequencing: ‘move tasks to more appropriate places’  

In existing business processes, actual tasks orderings do not reveal the necessary dependencies 
between tasks. Sometimes it is better to postpone a task if it is not required for immediately following 
tasks, so that perhaps its execution may prove to become superfluous, which saves cost. In addition, a 
task may be moved into the proximity of a similar task, which diminishes setup times. The resequencing 
best practice is also known as ’process order optimization’ 
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10. Knock-out: ‘order knock-outs in a decreasing order of effort and in an increasing order 
of termination probability’  

A typical part of a business process is the checking of various conditions that must be satisfied to deliver 
a positive end result. Any condition that is not met may lead to a termination of that part of the 
business process: the knock-out. If there is freedom in choosing the order in which the various 
conditions are checked, the condition that has the most favourable ratio of expected knock-out 
probability versus the expected effort to check the condition should be pursued. Next, the second best 
condition, etc. This way of ordering checks yields on average the least costly business process 
execution. There is no obvious drawback on this best practice, although it may not always be possible 
to freely order these kinds of checks. Also, implementing this best practice may result in a business 
process that takes a longer throughput time than a full parallel checking of all conditions. The knock-
out best practice is a specific form of the resequencing best practice.  

11. Parallelism: ‘consider whether tasks may be executed in parallel’  
The obvious effect of putting tasks in parallel is that the throughput time may be considerably reduced. 
The applicability of this best practice in business process redesign is large. In practical experiences we 
have had with analysing existing business process, tasks were mostly ordered sequentially without the 
existence of hard logical restrictions prescribing such an order. A drawback of introducing more 
parallelism in a business process that incorporates possibilities of knock-outs is that the cost of 
business process execution may increase. Also, the management of business processes with 
concurrent behaviour can become more complex, which may introduce errors (quality) or restrict run-
time adaptations (flexibility). The parallelism best practice is a specific form of the resequencing best 
practice we mentioned at the start of this section. 

12. Exception: ‘design business processes for typical orders and isolate exceptional orders 
from normal flow’ 

Exceptions may seriously disturb normal operations. An exception, will require workers to get 
acquainted with the specifics of the exception, although they may not be able to handle it. Setup times 
are then wasted. Isolating exceptions, for example by a triage, will make the handling of normal orders 
more efficient. Isolating exceptions may possibly increase the overall performance as specific expertise 
can be build up by workers working on the exceptions. The price paid is that the business process will 
become more complex, possibly decreasing its flexibility. Also, if no special knowledge is developed to 
handle the exceptions (which is costly) no major improvements are likely to occur.  

Organization (Structure)  
13. Order assignment: ‘let workers perform as many steps as possible for single orders’  

By using order assignment in the most extreme form, for each task execution the resource is selected 
from the ones capable of performing it that has worked on the order before (if any). The obvious 
advantage of this best practice is that this person will get acquainted with the case and will need less 
setup time. An additional benefit may be that the quality of service is increased. On the negative side, 
the flexibility of resource allocation is seriously reduced. The execution of an order may experience 
substantial queue time when the person to whom it is assigned is not available.  

14. Flexible assignment: ‘assign resources in such a way that maximal flexibility is 
preserved for the near future’ 

For example, if a task can be executed by either of two available resources, assign it to the most 
specialized resource. In this way, the possibilities to have the free, more general resource execute 
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another task are maximal. The advantage of this best practice is that the overall queue time is reduced: 
it is less probable that the execution of an order has to await the availability of a specific resource. 
Another advantage is that the workers with the highest specialization can be expected to take on most 
of the work, which may result in a higher quality. The disadvantages of this best practice can be diverse. 
For example, work load may become unbalanced resulting in less job satisfaction. Also, possibilities for 
specialists to evolve into generalists are reduced. 

15. Centralization: ‘treat geographically dispersed resources as if they are centralized’ 
This best practice is explicitly aimed at exploiting the benefits of a Workflow Management System or 
WfMS for short. After all, when a WfMS takes care of assigning work to resources it has become less 
relevant where these resources are located geographically. In this sense, this best practice is a special 
form of the integral technology best practice. The specific advantage of this measure is that resources 
can be committed more flexibly, which gives a better utilization and possibly a better throughput time. 
The disadvantages are similar to that of the integral technology best practice. 

16. Split responsibilities: ‘avoid assignment of task responsibilities to people from 
different functional units’ 

The idea behind this best practice is that tasks for which different departments share responsibility are 
more likely to be a source of neglect and conflict. Reducing the overlap in responsibilities should lead 
to a better quality of task execution. Also, a higher responsiveness to available work may be developed 
so that customers are served quicker. On the other hand, reducing the effective number of resources 
that is available for a work item may have a negative effect on its throughput time, as more queuing 
may occur. 

17. Customer teams: ‘consider assigning teams out of different departmental workers that 
will take care of the complete handling of specific sorts of orders’ 

This best practice is a variation of the order assignment best practice. Depending on its exact desired 
form, the customer team best practice may be implemented by the order assignment best practice. 
Also, a customer team may involve more workers with the same qualifications, in this way relaxing the 
strict requirements of the order assignment best practice. Advantages and disadvantages are similar 
to those of the order assignment best practices. In addition, work as a team may improve the 
attractiveness of the work and a better understanding, which are both quality aspects. 

18. Numerical involvement: ‘minimize the number of departments, groups and persons 
involved in a business process’ 

Applying this best practice should lead to less coordination problems. Less time spent of coordination 
makes more time available for the processing of orders. Reducing the number of departments may 
lead to less split responsibilities, with similar pros and cons as the split responsibilities best practice. In 
addition, smaller numbers of specialized units may prohibit the build of expertise (a quality issue) and 
routine (a cost issue). 

19. Case manager: ‘appoint one person as responsible for the handling of each type of 
order, the case manager’ 

The case manager is responsible for a specific order or customer, but he or she is not necessarily the 
(only) resource that will work on it. The difference with the order assignment practice is that the 
emphasis is on management of the process and not on its execution. The most important aim of the 
best practice is to improve upon the external quality of a business process. The business process will 
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become more transparent from the viewpoint of a customer as the case manager provides a single 
point of contact. This positively affects customer satisfaction. It may also have a positive effect on the 
internal quality of the business process, as someone is accountable for correcting mistakes. Obviously, 
the assignment of a case manager has financial consequences as capacity must be devoted to this job. 

Population 
20. Extra resources: ‘if capacity is not sufficient, consider increasing the number of 

resources’ 
This straightforward best practice speaks for itself. The obvious effect of extra resources is that there 
is more capacity for handling orders, in this way reducing queue time. It may also help to implement a 
more flexible assignment policy. Of course, hiring or buying extra resources has its cost. Note the 
contrast of this best practice with the numerical involvement best practice. 

21. Specialist-generalist: ‘consider to make resources more specialized or more 
generalist’ 

Resources may be turned from specialists into generalists or the other way round. A specialist resource 
can be trained for other qualifications; a generalist may be assigned to the same type of work for a 
longer period of time, so that his other qualifications become obsolete. When the redesign of a new 
business process is considered, application of this best practice comes down to considering the 
specialist–generalist ratio of new hires. A specialist builds up routine more quickly and may have a 
more profound knowledge than a generalist. As a result he or she works quicker and delivers higher 
quality. On the other hand, the availability of generalists adds more flexibility to the business process 
and can lead to a better utilization of resources. Depending on the degree of specialization or 
generalization, either type of resource may be more costly. Note that this best practice differs from 
the triage concept in the sense that the focus is not on the division of tasks.  

22. Empower: ‘give workers most of the decision making authority and reduce middle 
management’ 

In traditional business processes, substantial time may be spent on authorizing work that has been 
done by others. When workers are empowered to take decisions independently, it may result in 
smoother operations with lower throughput times. The reduction of middle management from the 
business process also reduces the labour cost spent on the processing of orders. A drawback may be 
that the quality of the decisions is lower and that obvious errors are no longer found. If bad decisions 
or errors result in rework, the cost of handling an order may actually increase compared to the original 
situation. 

Information  
23. Control addition: ‘check the completeness and correctness of incoming materials and 

check the output before it is send to customers’ 
This best practice promotes the addition of controls to a business process. It may lead to a higher 
quality of the business process execution and, as a result, to less required rework. Obviously, an 
additional control will require time and will absorb resources. Note the contrast of the intent of this 
best practice with that of the task elimination best practice, which is a business process operation best 
practice. 
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24. Buffering: ‘instead of requesting information from an external source, buffer it by 
subscribing to updates’ 

Obtaining information from other parties is a major time-consuming part in many business process. By 
having information directly available when it is required, throughput times may be substantially 
reduced. This best practice can be compared to the caching principle microprocessors apply. Of course, 
the subscription fee for information updates may be rather costly. This is especially so when we 
consider information sources that contain far more information than is ever used. Substantial cost may 
also be involved with storing all the information. Note that this best practice is a weak form of the 
integration best practice. Instead of direct access to the original source of information – which the 
integration with a third party may come down to – a copy is maintained. 

Technology  
25. Task automation: ‘consider automating tasks’  

A particular positive result of automating tasks may be that tasks can be executed faster, with less cost, 
and with a better result. An obvious disadvantage is that the development of a system that performs 
a task may be very costly. Generally speaking, a system performing a task is also less flexible in handling 
variations than a human resource. Instead of fully automating a task, an automated support of the 
resource executing the task may also be considered. A significant application of the task automation 
best practice is the business process perspective of e-commerce: e-commerce can be seen as the 
application of technology towards the automation of business transactions and workflows. 

26. Integral technology: ‘try to elevate physical constraints in a business process by 
applying new technology’ 

In general, new technology can offer all kinds of positive effects. For example, the application of a 
WfMS may result in less time that is spend on logistical tasks. A Document Management System will 
open up the information available on orders to all participants, which may result in a better quality of 
service. New technology can also change the traditional way of doing business by giving participants 
completely new possibilities. The purchase, development, implementation, training and maintenance 
efforts related to technology are obviously costly. In addition, new technology may arouse fear with 
workers or may result in other subjective effects; this may decrease the quality of the business process. 

External environment  
27. Trusted party: ‘instead of determining information oneself, use results of a trusted 

party’ 
Some decisions or assessments that are made within business process are not specific for the business 
process they are part of. Other parties may have determined the same information in another context, 
which – if it were known – could replace the decision or assessment. An example is the 
creditworthiness of a customer that bank A wants to establish. If a customer can present a recent 
creditworthiness certificate of bank B, then bank A will accept it. Obviously, the trusted party best 
practice reduces cost and may even cut back throughput time. On the other hand, the quality of the 
business process becomes dependent upon the quality of some other party’s work. Some coordination 
effort with trusted parties is also likely to be required, which diminishes flexibility. 

28. Outsourcing: ‘consider outsourcing a business process in whole or parts of it’ 
Another party may be more efficient in performing the same work, so it might as well perform it for 
one’s own business process. The obvious aim of outsourcing work is that it will generate less cost. A 
drawback may be that quality decreases. Outsourcing also requires more coordination efforts and will 
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make the business process more complex. This best practice differs from the trusted party best 
practice. When outsourcing, a task is executed at run time by another party. The trusted party best 
practice allows for the use of a result in the (recent) past. 

29. Interfacing: ‘consider a standardized interface with customers and partners’ 
The idea behind this best practice is that a standardized interface will diminish the probability of 
mistakes, incomplete applications, unintelligible communications, etc. A standardized interface may 
result in less errors (quality), faster processing (time) and less rework (cost). The interfacing best 
practice can be seen a specific interpretation of the integration best practice, although it is not 
specifically aimed at customers. 

  



97 
 

Appendix 10 Effect of best practices on Devil’s Quadrangle 
 

The effects of the three Customer best practices – Control Relocation, Contact Reduction, and 
Integration – are depicted in Figure 44. 

Figure 44. Effects of Customer best practices (Mansar & Reijers, 2007) 

 

The effects of the five Business Process Operation best practices – Case Types, Task Elimination, Case-
based Work, Triage, and Task Composition – are depicted in Figure 45, and Figure 46. 

Figure 45. Effects of Business Process Operation best practices (1) (Mansar & Reijers, 2007) 
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Figure 46. Effects of Business Process Operation best practices (2) (Mansar & Reijers, 2007) 

 

 

The effects of the five Business Process Behaviour best practices – Resequencing, Parallelism, Knock-
out, and Exception – are depicted in Figure 47. 

Figure 47. Effects of Business Process Behaviour best practices (Mansar & Reijers, 2007) 
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The effects of the seven Organization Structure best practices – Case Assignment, Flexible Assignment, 
Centralization, Split Responsibilities, Customer Teams, Numerical Involvement, and Case Manager – 
are depicted in Figure 48 and Figure 49. 

Figure 48. Effects of Organization Structure best practices (1) (Mansar & Reijers, 2007) 

 

 

Figure 49. Effects of Organization Structure best practices (2) (Mansar & Reijers, 2007) 

 

  



100 
 

The effects of the three Organization Population best practices – Extra Resources, Specialist-Generalist, 
and Empower – are depicted in Figure 50. 

Figure 50. Effects of Organization Population best practices (Mansar & Reijers, 2007) 

 

The effects of the two Information best practices – Control Addition, and Buffering – are depicted in 
Figure 51. 

Figure 51. Effects of Information best practices (Mansar & Reijers, 2007) 
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The effects of the two Technology best practices – Task Automation, and Integral Technology (WfMS) 
– are depicted in Figure 52. 

Figure 52. Effects of Technology best practices (Mansar & Reijers, 2007) 

 

The effects of the three External Party best practices – Trusted Party, Outsourcing, and Interfacing – 
are depicted in Figure 53Figure 51. 

Figure 53. Effects of External Party best practices (Mansar & Reijers, 2007) 
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Appendix 11 Elaboration of inapplicable top ten heuristics 

1. Task elimination: ‘eliminate unnecessary tasks from a business process’ 
Unnecessary task elimination is the first heuristic in the top ten best practices in business process 
redesign (Mansar & Reijers, 2007). A common way of regarding a task as unnecessary is when it adds 
no value from a customer’s point of view. Typically, control tasks in a business process do not do this, 
which are often identified by iterations. The control tasks in the credit review process are for example 
the checks that the LCM executes, before forwarding the application to the ACM. The assessment of 
the credit applications by all the different levels of authority could also be considered as control tasks. 
However, these tasks could impossibly be eliminated due to the strong hierarchy in the process. When 
the ACM forwards the CAD to the DOC, he puts his signature on the document as approval. In case 
there is something wrong with the CAD, the ACM will be questioned about the issues. In order to 
‘protect’ their status as trustworthy employee, each assessing employee will make sure the document 
meets the required standards. Therefore, the task elimination heuristic is not applicable for the 
solution design, at this moment in time. 

2. Empower: ‘give workers most of the decision making authority and reduce middle 
management’ 

When workers are empowered to take decisions independently, it may result in smoother operations 
with lower throughput times. The reduction of middle management from the business process also 
reduces the labour cost spent on the processing of orders. A drawback may be that the quality of the 
decisions is lower and that obvious errors are no longer found (Mansar & Reijers, 2007). If bad 
decisions or errors result in rework, the cost of handling an order may actually increase compared to 
the original situation.  

During the interviews with LCM’s, they mentioned that it is frustrating to create complete credit 
applications that consist of all the necessary information for assessing the creditworthiness of large 
dealer groups, in cases where the client only orders small amounts. Not only does the creation of the 
CAD’s take time, the applications subsequently need to be assessed by the ACM, and the DOC. A 
number of LCM’s have expressed the idea of empowering them to approve certain so-called low-risk, 
no-brainer credit applications. Characteristics of low-risk no-brainer applications are relatively low 
credit lines and returning customers with reliable payments. This idea was proposed to the DOC and 
the IT professional, as it would mean that less time is spent on such low-risk applications. Both agreed 
that it is a common solution for increasing the average throughput times, and that it is well applicable 
in this process, but the DOC could not approve the solution. This was simply due to the strict and rigid 
company rules concerning the authority assigned to certain functions. Therefore, the empowerment 
heuristic is not applicable in this project. The exception heuristic has also led to the same solution as 
described above, and it is rejected for the same reasons. 

3. Order assignment: ‘let workers perform as many steps as possible for single orders’  
The advantage of this best practice is that the person assigned to the specific case will get acquainted 
with the case and will need less setup time. An additional benefit may be that the quality of service is 
increased. Due to the characteristics of the process, the cases are assigned to a certain LCM and to one 
of the two ACM’s, based on the location of the customer. So it is already the case that the same 
customer will be handled by the same LCM and ACM each time a renewal is necessary. The advantage 
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of this way of working is that the employees become acquainted with the customer, and a consistent 
quality of the applications is therefore guaranteed. Applying this heuristic is not necessary. 

4. Resequencing: ‘move tasks to more appropriate places’  
Due to the strict hierarchy within the credit review process, and the entire Customer Credit 
department, it is impossible to move tasks from one employee to another. Resequencing tasks within 
the responsibilities of the different employees showed to be unnecessary after analysis with the DOC 
and IT professional. 

5. Specialist-generalist: ‘consider to make resources more specialized or more 
generalist’ 

Again, due to the strict hierarchy and rules within Customer Credit department, it is impossible to 
change the responsibilities of employees, which makes it impossible to give more authority to certain 
employees. Specializing employees is not an option either, as the department is not willing to change 
the way of working too drastically for the employees. Specializing certain employees would make their 
work too monotonous, which would have a negative impact on their state of mind (Siegrist, et al., 
2004). 

6. Parallelism: ‘consider whether tasks may be executed in parallel’  
The obvious effect of putting tasks in parallel is that the throughput time may be considerably reduced. 
However, the nature of the tasks makes it impossible to put tasks in parallel, as all the tasks depend 
on the outcome of the previous task. 

7. Numerical involvement: ‘minimize the number of departments, groups and persons 
involved in a business process’ 

The strict hierarchy and rules within Customer Credit department makes it impossible to change the 
number of departments, groups, or persons in the process. The numerical involvement heuristic is 
therefore not applicable in this case. 
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Appendix 12  Literature Review 

Literature review 
In the current IT era information has become a decisive factor of the information economy (Eppler & 
Witting, 2000), since it is the basis for tactical, strategic or operational decisions (Redman, 1996). 
Researchers and organizations consider data and information as one of the most important assets 
(Huang, Lee, & Wang, 1999). As decisions are based on the available information, low quality data and 
information negatively impact the efficiency of organizations (Redman, 1996). The awareness of the 
importance of high quality information has resulted in a great amount of research concerning the 
measurement and improvement of information quality (Lee et al., 2002). The growing importance of 
information quality (Wang, Strong, & Guarascio, 1996) has resulted in development of numerous 
theories for measurement and improvement of information quality (Eppler & Witting, Conceptualizing 
Information Quality: A review of Information Quality Frameworks from the last ten years, 2000). This 
literature review focusses on the different theories for measurement and improvement of information 
quality and exploration of new ways for improving information quality. 

Information Quality 
In most literature information quality – hereafter referred to as IQ – is used interchangeably with data 
quality. However, the meaning of data and information is not the same. Data is a reinterpretable 
representation of information in a formalised manner suitable for communication, interpretation, or 
processing (ISO, 2008). Information, on the other hand, is knowledge concerning objects – such as 
facts, events, things, processes, or ideas, including concepts – that within a certain context have a 
particular meaning (ISO, 2008). Information emerges when data are put into a context and combined 
with some structure. Therefore, structure and context need to be considered when referring to 
information quality. The term ‘quality’ is defined as fitness for use, or the extent to which a product 
successfully meets customer needs and thereby provides customer satisfaction (Godfrey & Juran, 
1999).  

In line with the definitions of information and quality, Kahn & Strong (1998) define IQ as “The 
characteristic of information to meet or exceed customer expectations“. However, a number of 
different definitions for information quality are existent, and not all definitions are equally frequently 
used in literature. The most commonly used definition is: “Fitness for use of information” (Wang R. Y., 
1998). The user of information can be an organisation, an automated application, or any other entity 
that uses information (Sadiq, 2013). Brien (1991) defines IQ as “The degree to which information has 
content, form, and time characteristics which give it value to specific end users”. In recent research 
the definition “Fitness for use of information” is most commonly used (Eppler M. J., 2006), and in this 
literature review the latter definition is applied. 

Current literature mostly focuses on providing methodologies for assessment and analysis of IQ issues, 
and a small amount of literature also focusses on increasing the IQ and solving the IQ issues. Whereas 
data quality problems can be resolved through data cleansing algorithms, data profiling programs, etc. 
(Strong, Lee, & Wang, 1997), information quality problems cannot be resolved through an automated 
process. IQ problems require a fundamental analysis of business issues, a change in work practices and 
process redesigns, an analysis of the involved information community and its expectations and skills, 
an evaluation of the relevant knowledge domains and their attributes, as well as a rating of the content 
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management process and infrastructure. Typical remedies for IQ problems may involve design 
guidelines, publishing policies, authoring training, source validation rules, the purchase of additional 
information services and infrastructures, a re-design of the review and feedback process, etc. (Eppler 
M. J., 2001). 

IQ methodologies 
This subchapter gives an overview of the currently available methodologies for assessment and 
improvement of IQ, and compares these to one another. Because information quality and data quality 
are used interchangeably in literature, relevant data quality literature is also considered. 

The TDQM (Total Data Quality Management) Methodology 
The first general methodology published in the data quality literature is the TDQM (Wang R. Y., 1998). 
The purpose of the TDQM methodology is to deliver high quality information products (IP) to 
information consumers. It aims to facilitate the implementation of an organization’s overall data 
quality policy formally expressed by top management (Wang R. Y., 1998). The methodology consists of 
a survey-based diagnostic instrument for IQ assessment, from which a software tool has been 
developed to collect data and plot IQ dimensional scores for the individual, organizational role, and 
overall averages once data has been collected. Furthermore, the writers have developed a pragmatic 
methodology based previous research, and illustrate how this methodology can be applied in practice. 
The principles of Total Quality Management (TQM) were applied to create knowledge for IQ practice. 
Following the methodology, an organization would follow certain guidelines to scope an IQ project, 
identify critical issues, and develop procedures and metrics for continuous analysis and improvement. 
According to the TQM methodology, reengineering must – given requirements – start from modelling 
the operating processes. Consistent with these tenets, TDQM proposes a language for the description 
of information production (IP) processes, called IP-MAP (Shankaranarayan et al. 2000). IP-MAP is the 
only language for information process modelling, and it has been variously extended towards UML and 
also to support organizational design.  
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Figure 54. A schematic of the TDQM methodology (Wang R. Y., 1998) 

 

Figure 54 depicts s schematic of the TDQM methodology, which consists of four phases that implement 
a continuous quality improvement process: definition, measurement, analysis, and improvement. 
Furthermore, TDQM defines dour roles responsible for the different phases of the quality 
improvement process. These roles are: information suppliers, information manufacturers, information 
consumers, information process managers. Information suppliers create or collect data for the IP, 
information manufacturers design ,develop, or maintain data and related system infrastructure, 
information consumers use the data in their work, and information process managers are responsible 
for managing the entire information production process throughout the information life cycle.  

Concerning the implementation, TDQM provides guidelines on how to apply the methodology. In 
applying TDQM, an organization must (1) clearly understand the IPs; (2) establish an IP team consisting 
of a senior executive as the TDQM champion, an IP engineer who is familiar with the TDQM 
methodology, and members who are information suppliers, manufacturers, consumers, and IP 
managers; (3) teach IQ assessment and IQ management to all the IP constituencies; and (4) 
institutionalize continuous IP improvement. In order to improve the IQ, the IP team first needs to 
identify key areas for improvement. For this purpose, the Information Manufacturing Analysis Matrix 
is designed (Ballou et al. 1998). The manufacturing analysis matrix is used to systematically track 
relevant attributes of the information product such as timeliness, accuracy and cost. Measures of these 
attributes can then be used to analyse potential improvements to the information manufacturing 
system under consideration. 

The AIMQ (A Methodology for Information Quality Assessment) 
The AIMQ methodology is the only information quality methodology focusing on benchmarking (Lee 
et al., 2002), that is an objective and domain independent technique for quality evaluation. The 
methodology encompasses a model of IQ, a questionnaire to measure IQ, and analysis techniques for 
interpreting the IQ measures. 
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              Figure 55. The PSP/IQ model (Lee et al., 2002) 

 

At the foundation of the AIMQ methodology lies the PSP/IQ model, which is depicted in Figure 55. This 
model has four quadrants, depending on whether information is considered to be a product or a 
service, and on whether the improvements can be assessed against a formal specification or customer 
expectation. Accordingly, four classes of dimensions are distinguished: sound, dependable, useful, and 
usable. The IQ dimensions are grouped into four IQ categories: intrinsic IQ (sound information), 
contextual IQ (dependable information), representational IQ (useful information), and accessibility IQ 
(usable information). Intrinsic IQ implies that information has quality in its own right. Contextual IQ 
highlights the requirement that IQ must be considered within the context of the task at hand. It means 
that information must be relevant, timely, complete, and appropriate in terms of amount, so as to add 
value. Representational and accessibility IQ emphasize the importance of computer systems that store 
and provide access to information. The system must present information in such a way that it is 
interpretable, easy to understand, easy to manipulate, and is represented concisely and consistently. 
Furthermore, the system must also be accessible, yet secure. The quality dimensions identified in 
Wang and Strong (1996) are classified along the four classes described above. Benchmarking should 
rank information within each class. 

In order to measure the IQ, the AIMQ methodology provides a questionnaire that measures IQ along 
the dimensions of IQ important to information consumers and managers. Several of these dimensions 
together measure IQ for each quadrant of the PSP/IQ model. The questionnaire is a proven instrument 
that can be applied to assess the quality of information in organizations. When applying the 
questionnaire, first a pilot questionnaire is used to identify relevant quality dimensions and attributes 
to be benchmarked. A second questionnaire then addresses the dimensions and attributes previously 
identified in order to obtain IQ measures. Finally, AIMQ encompasses two gap - analysis techniques 
for interpreting the assessments captured by the questionnaire, which help organizations focus their 
IQ improvement efforts on the analysis of their IQ assessments. The first technique compares the 
measured IQ to a benchmark from a best-practices organization (Information Quality Benchmark 
Gaps), while the second technique measures the distances between the assessments of different 
stakeholders of an information production system (Information Quality Role Gaps). The latter searches 
for discrepancies between the evaluations provided by different roles (that is the IS professional and 
the information user) as an indication of potential quality issues. Discrepancies are associated with a 
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direction. If the assessment of IS professionals is higher than the assessment of users, the direction of 
the gap is positive. Since a large positive gap indicates that IS professionals are not aware of quality 
issues that information users have detected, it is considered dangerous. If the gap is small, the location 
of the gap should be analysed. In case the location is high (indicating high IQ), incremental 
improvements are most appropriate, whereas if the location is low, major improvement efforts are 
likely to be necessary. 

The publications describing AIMQ mainly focus on the assessment activities, which are broadly applied 
by other researchers.  However, AIMQ does not provide any guidelines, techniques, and tools for 
improvement activities. Furthermore, the literature on AIMQ does not describe the benchmarking 
database that is required for the application of the methodology. Gap analysis techniques are 
advocated as a standard approach for benchmarking and interpretation of the results. 

 

A Generic Framework for Information Quality in Knowledge-Intensive 
Processes  

Numerous IQ frameworks and methodologies have been analysed and compared for this literature 
review, and the IQ framework by Eppler (2002) is the only framework focussing on knowledge-
intensive processes, such as market research, product development or consulting. Furthermore, the 
framework is applicable for evaluation and assessment, improvement, and management or monitoring 
of information quality (hence the term “generic”). The framework explicitly shows trade-offs between 
specific IQ criteria, and it can be used to position information quality problems. Furthermore, the 
framework describes four principles which help to find solutions to the identified IQ-problems (the 
integration, validation, contextualization, and activation principle). The framework can also be used to 
provide tools such as checklists, diagnostic questionnaires or information quality guidelines. 

The present framework consists of three major elements: The first element – the framework’s vertical 
structure – consists of four IQ categories (views) that categorize crucial information quality criteria 
according to their relation to the target community, the information product, the information process, 
and to its infrastructure. The second element of the framework – the horizontal structure – is divided 
into four phases. The four phases represent the life cycle of information from a user’s point of view: it 
is searched and found, evaluated, adapted to a new context, and applied. The management principles 
are the third major element of the framework. These principles help to improve the IQ in each of the 
four phases. 

The four IQ categories represent four quality levels, and are defined as relevance criteria, product or 
soundness criteria, process criteria, and infrastructure criteria. These criteria are derived from previous 
IQ research such as Wang & Strong (1994). The four IQ categories are described below, and the IQ 
framework is presented in Figure 6. 

- Relevant Information: This category relates to whether the information is comprehensive enough, 
accurate enough, clear enough for the intended use, and whether it is easily applicable for the 
problem at hand. This category is also called community view since the relevance of a piece of 
information depends on the expectations and needs of a certain (writer-, administrator-, or user-) 
community. 
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- Sound information: This second category contains criteria which describe the intrinsic or product 
characteristics of information, such as the conciseness, consistency, correctness, and currency. 
Whereas the relevance criteria are subjective (indicated through the term “enough”), the 
soundness category should be relatively independent of the targeted community. 

- Optimized Process: The third category contains criteria which relate to the content management 
process through which the information is created and distributed and whether that process is 
convenient (for writers, administrators, and users), and whether it provides the information in a 
timely, traceable (or attributable), and interactive manner. 

- Reliable Infrastructure:  The fourth category contains criteria which relate to the infrastructure on 
which the content management process runs and through which the information is actually 
provided. Reliability in this context refers to a system’s easy and persistent accessibility, its 
security, its maintainability over time (including aspects of cost-efficiency), and its high (and 
continuous) speed or performance. 

Figure 56. Information Quality Framework (Eppler M. J., 2001) 

 

 

As Figure 6 shows, the upper two levels of the framework are labelled as content quality, and the lower 
two are referred to as media quality, which are equivalent to, respectively, the Product and Process 
quality in the PSP/IQ model. The categories relevance and soundness relate to the actual information 
itself, hence the term content quality. The categories process and infrastructure relate to the 
management of information, and whether the delivery process and – infrastructure are of adequate 
quality, hence the term media quality which refers to the channel in which information is transported. 
For an end-user, media and content quality may be perceived as one final product (the information 
and its various characteristics). However, for the information producers and administrators, this 
difference is crucial, as the producers usually cannot influence the media quality, and the 
administrators only have limited possibilities of influencing the content quality. Potential conflicts 
between IQ criteria are depicted with the red arrows in the framework. 
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The horizontal structure of the framework incorporates a chronological sequence (phases) from the 
user’s point of view. For the user information may be the answer he needs to find (identification), 
understand and evaluate (evaluation), adapt to his context (allocation) and apply in the right way 
(application). The framework can also be used as a systematic problem lens where the four phases of 
the framework can be used to designate four dominant information quality problems, namely: 
information overload (information is not integrated), information misjudgement (information is not 
validated),  information misinterpretation (information is not seen in context or contextualized), and 
information misuse (information is not made actionable).  

Finally, the management principles are integrated horizontally and vertically in the framework. 
Horizontally, because they provide pragmatic help in implementing the framework and achieving the 
quality criteria contained in it. The principles are integrated vertically along the framework since they 
follow the same step-by-step logic as the four phases discussed above. Every principle relates to the 
criteria that are found in the same column as the principle. The IQ criteria and their opposites are 
presented in Figure 57. 

Figure 57. IQ Criteria and their opposites (Eppler M. J., 2006) 

 

 

Improving the Information Quality 
The goal of Eppler’s (2001) framework is to help better think through a problem and select among 
strategic alternatives. It provides a conceptual language which practitioners can use to facilitate their 
mutual problem understanding and coordinate their collaborative actions (Porter, 1991). The 
Framework provides a systematic and concise set of terms which practitioners and researchers can use 
to analyse and resolve information quality issues in the context of information quality. Eppler’s (2001) 
IQ framework provides that conceptual language or terminology since it focusses on the use of 
information by knowledge workers. As other research on IQ focusses on frameworks and 
methodologies for solving data problems in the data warehousing or information systems context, 
these theories are not applicable in this specific BPS project.   
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There is a large body of knowledge on data quality problem solving, but very little on IQ problem 
solving. Whereas data quality problems can be resolved through data cleansing algorithms, data 
profiling programs, stabilization algorithms, statistical process control, or dictionary matching routines 
(Strong et al., 1997), IQ problems can often not be solved through automated processes. They require 
fundamental analysis of business issues or questions, a change in work practices or process designs, 
an analysis of the involved information community and its expectations and skills, an evaluation of the 
relevant knowledge domains and its attributes, as well as an evaluation of the content management 
process and infrastructure (Eppler M. J., 2001). Typical remedies for information quality problems may 
include information design guidelines, publishing policies, authoring training, source validation rules, 
the purchase of additional information services and infrastructures, a re-design of the review and 
feedback process, etc. This chapter describes a number of potential solutions to the IQ issues at the 
customer credit department, where this master thesis is conducted. 

Eppler’s (2001) Management Principles 
As mentioned before, the IQ framework by Eppler (2001) consists of four management principles that 
focus on improving the identified IQ criterions. These principles are presented in this sub-chapter. 

Integration Principle 
This principle states that high-quality information has to be aggregated or compressed (made 
comprehensive, concise, convenient, and accessible) in order to give the information consumer an 
overview before details are presented. The application of this principle should make it easier to identify 
relevant and sound information quickly because information is no longer distributed in various sources 
and formats. Means of applying this principle are abstracts (content summaries), visualization (e.g. 
maps or matrices), categorization or taxonomies (e.g., hierarchical content trees), prioritization, or 
personalization (as in an intranet portal, where information sources are integrated based on a personal 
user profile). The main IQ-problem that is resolved through this principle is information overload or 
the fact that information is no longer acknowledged but ignored or stored away (and thus loses 
relevance or impact) when it is fragmented, prolix, inconvenient, or inaccessible.  

Validation Principle  
According to this principle, high-quality information has to be validated (in terms of correctness, 
consistency, timeliness, and security) in order to present only justified information to the information 
consumer and that the validation mechanisms that lie behind a piece of information be made visible. 
Means of applying this principle are consistency-checks on the information itself, comparisons with 
other sources (‘second opinions’), an analysis of the primary source of the information, and a rating 
mechanism and rating scale that makes the degree of validation of the information visible. The main 
IQ-problem that is resolved through this principle is misjudgement of (incorrect, inconsistent, late, or 
manipulated) information.  

Context Principle  
The context principle states that high-quality information is always presented with its context of 
origination and its context of use (where did it come from, why is it important and to whom is it 
important, how should it be used). Through this, the information should become clearer for the target 
group, because it can understand the background. The target group can also better assess whether the 
information holds true for the new context and if it is correct even under different circumstances. The 
context principle should also assure that the information is traceable, that is to say that its various 
origination steps can be traced back to the original source. Finally, the context principle refers to the 
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infrastructure in which information is stored. This infrastructure should not be neglected, but 
maintained to serve in future contexts. Means of applying this principle are adding meta-information 
(such as author, reviewer, origination and expiration dates, target group, etc.), referring to similar 
pieces of information or to people who have used the information, and referring to prior information 
of the same kind. The main IQ-problem that is resolved through this principle is the misinterpretation 
(and hence misallocation) of information.  

Activation Principle  
Finally, according to the activation principle, high-quality information provides means of activating the 
information in the mind of the information consumer and thus renders it memorable and consequently 
easily applicable for later use. The activation principle strives for greater user acceptance by making 
the information as applicable and current as possible and by providing it in an interactive and fast 
manner. Specific means of applying this principle are repetitions of crucial information elements, 
mnemonics (cognitive shortcuts such as abbreviations), stories (vivid plots which make the information 
more memorable), metaphoric language and metaphoric visualizations, check questions for the 
information user, simulations or animations that make the information come alive and motivate the 
information consumer to actively explore and use it, etc. The main IQ-problem that is resolved through 
this principle is often referred to as paralysis by analysis or the fact that information is often not 
stimulating or motivating actions or decisions, but rather delaying them. A generic term for this 
information quality problem is information misuse.  

 Applying these four management principles enables the analyst to not only think about the individual 
information quality criteria and their inherent conflicts or trade-offs, but also about ways to improve 
these characteristics. Figure 8 summarizes how the four principles can be applied in knowledge-
intensive processes. 

Figure 58. Ways of implementing the management principles (Eppler M. J., 2006) 

 

 

Business Process Redesign 
As mentioned above, IQ problems are more difficult to solve than data quality problems, and therefore 
comprise of thorough analysis of the business process and involve business process redesign for solving 
the problems. In this sub-chapter business process redesign is presented as a solution to the IQ issues 
within the customer credit department. 

Business process redesign is an ongoing process that consists of six key activities: process 
identification, process discovery, process analysis, process redesign, process implementation, and 
process monitoring and controlling. The process is depicted in Figure 59. 
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Figure 59. Business Process Redesign Cycle (Dumas et al., 2013) 

 

 

Process redesign concerns the invention of a new process 
design that is superior, in one or more ways, to the existing 
process. A framework that helps determine what one wishes 
to achieve through process redesign is called the Devil’s 
Quadrangle (Dumas et al., 2013). The framework is based on 
the four performance dimensions: time, cost, quality, and 
flexibility. Ideally, a business process redesign decreases the 
time required to handle a case, lowers the required cost of 
executing the process, improves the quality of the service, and 
increases the ability of the process to deal with variation. An 
example of the Devil’s Quadrangle is depicted in Figure 60. 

 

Concerning business process redesign, Reijers and Mansar (2005) have collected and described nearly 
30 best practices used in the last twenty years. These best practices have been applied in various areas, 
such as business planning, healthcare, manufacturing, and the software development. In their 
framework they classify the best practices. The framework indicates the major areas that a practitioner 
needs to focus on when redesigning a project: the customer, the products and the information flow. It 
also points out to other important areas such as the behavioural and the operation view of a process 
and the technology that should support the redesigned business process. Furthermore, Reijers and 
Mansar (2007) have created a list with the top ten most popular best practices in BPR. A table with the 
best practices is presented in Appendix 8. The best practices are universal in the sense that they are 
applicable within the context of any business process, regardless of the product or service delivered 
(Mansar & Reijers, 2007).  

Figure 60. Devil's Quadrangle (Dumas et al., 2013) 

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://www.berenschot.nl/publish/pages/1264/masterscriptie_nickjenniskens.pdf&psig=AFQjCNGS9qIhAXcT3_rJExVfFVWO1e9sCg&ust=1467229781416678
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Improving a process can concern any of the components of the BPR framework described by Mansar 
& Reijers (2007). Therefore, the best practices are classified in a way that respects their framework, 
which resulted in that the best practices are oriented towards: 

- Customers, which focus on improving contacts with customers.  
- Business process operation, which focus on how to implement the workflow.  
- Business process behaviour, which focus on when the workflow is executed. 
- Organization, which considers both the structure and the resources involved. 
- Information, which describes best practices related to the information the business process uses, 

creates, may use or may create.  
- Technology, which describes best practices related to the technology the business process uses or 

may use.  
- External environment, which try to improve upon the collaboration and communication with the 

third parties. 

Best practices in BPR 
The best practices in BPR are elaborated in this sub-chapter. Each of the practices is assigned to one 
of the classes of the BPR framework. However, the classifications are not mutually exclusive, and some 
best practices can apply to more than one of these classes. Furthermore, only the Customer, Business 
process operation, Business process behaviour, Organization (Structure), Population, Information, 
Technology, and External environment best practices are represented by the best practices. An 
overview of the 29 selected best practices, accompanied with an elaboration, is presented in Appendix 
9. Additionally, Appendix 10 depicts the effects of all the best practices on the different parts of the 
Devil’s Quadrangle. For the sake of readability, solely the top ten most popular best practices used in 
BPR are elaborated below, and presented in  

Figure 11. 

1. Task elimination: ‘eliminate unnecessary tasks from a business process’  
A common way of regarding a task as unnecessary is when it adds no value from a customer’s point of 
view. Typically, control tasks in a business process do not do this; they are incorporated in the model 
to fix problems created (or not elevated) in earlier steps. Control tasks are often identified by 
iterations. Tasks redundancy can also be considered as a specific case of task elimination. The aims of 
this best practice are to increase the speed of processing and to reduce the cost of handling an order. 
An important drawback may be that the quality of the service deteriorates. 

2. Task composition: ‘combine small tasks into composite tasks and divide large tasks 
into workable smaller tasks’  

Combining tasks should result in the reduction of setup times, i.e., the time that is spent by a resource 
to become familiar with the specifics of an order. By executing a large task which used to consist of 
several smaller ones, some positive effect may also be expected on the quality of the delivered work. 
On the other hand, making tasks too large may result in smaller run-time flexibility, and lower quality 
as tasks become unworkable. Both effects are exactly countered by dividing tasks into smaller ones. 
However, smaller tasks may also result in longer setup times. This best practice is related to the triage 
best practice in the sense that they both are concerned with the division and combination of tasks. It 
is also the most cited best practice in literature. 
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3. Integral technology: ‘try to elevate physical constraints in a business process by 
applying new technology’ 

In general, new technology can offer all kinds of positive effects. For example, the application of a 
WfMS may result in less time that is spend on logistical tasks. A Document Management System will 
open up the information available on orders to all participants, which may result in a better quality of 
service. New technology can also change the traditional way of doing business by giving participants 
completely new possibilities. The purchase, development, implementation, training and maintenance 
efforts related to technology are obviously costly. In addition, new technology may arouse fear with 
workers or may result in other subjective effects; this may decrease the quality of the business process. 

4. Empower: ‘give workers most of the decision making authority and reduce middle 
management’ 

In traditional business processes, substantial time may be spent on authorizing work that has been 
done by others. When workers are empowered to take decisions independently, it may result in 
smoother operations with lower throughput times. The reduction of middle management from the 
business process also reduces the labour cost spent on the processing of orders. A drawback may be 
that the quality of the decisions is lower and that obvious errors are no longer found. If bad decisions 
or errors result in rework, the cost of handling an order may actually increase compared to the original 
situation. 

5. Order assignment: ‘let workers perform as many steps as possible for single orders’  
By using order assignment in the most extreme form, for each task execution the resource is selected 
from the ones capable of performing it that has worked on the order before (if any). The obvious 
advantage of this best practice is that this person will get acquainted with the case and will need less 
setup time. An additional benefit may be that the quality of service is increased. On the negative side, 
the flexibility of resource allocation is seriously reduced. The execution of an order may experience 
substantial queue time when the person to whom it is assigned is not available. 

6. Resequencing: ‘move tasks to more appropriate places’  
In existing business processes, actual tasks orderings do not reveal the necessary dependencies 
between tasks. Sometimes it is better to postpone a task if it is not required for immediately following 
tasks, so that perhaps its execution may prove to become superfluous, which saves cost. In addition, a 
task may be moved into the proximity of a similar task, which diminishes setup times. The resequencing 
best practice is also known as ’process order optimization’. 

7. Specialist-generalist: ‘consider to make resources more specialized or more 
generalist’ 

Resources may be turned from specialists into generalists or the other way round. A specialist resource 
can be trained for other qualifications; a generalist may be assigned to the same type of work for a 
longer period of time, so that his other qualifications become obsolete. When the redesign of a new 
business process is considered, application of this best practice comes down to considering the 
specialist–generalist ratio of new hires. A specialist builds up routine more quickly and may have a 
more profound knowledge than a generalist. As a result he or she works quicker and delivers higher 
quality. On the other hand, the availability of generalists adds more flexibility to the business process 
and can lead to a better utilization of resources. Depending on the degree of specialization or 
generalization, either type of resource may be more costly. Note that this best practice differs from 
the triage concept in the sense that the focus is not on the division of tasks. 
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8. Integration: ‘consider the integration with a business process of the customer or a 
supplier’ 

This best practice can be seen as exploiting the supply-chain concept known in production. The actual 
application of this best practice may take on different forms. For example, when two parties have to 
agree upon a product they jointly produce, it may be more efficient to perform several intermediate 
reviews than performing one large review after both parties have completed their part. In general, 
integrated business processes should render a more efficient execution, both from a time and cost 
perspective. However, as a result of the integration, mutual dependence grows and, therefore, 
flexibility may decrease. 

9. Parallelism: ‘consider whether tasks may be executed in parallel’  
The obvious effect of putting tasks in parallel is that the throughput time may be considerably reduced. 
The applicability of this best practice in business process redesign is large. In practical experiences we 
have had with analysing existing business process, tasks were mostly ordered sequentially without the 
existence of hard logical restrictions prescribing such an order. A drawback of introducing more 
parallelism in a business process that incorporates possibilities of knock-outs is that the cost of 
business process execution may increase. Also, the management of business processes with 
concurrent behaviour can become more complex, which may introduce errors (quality) or restrict run-
time adaptations (flexibility). The parallelism best practice is a specific form of the resequencing best 
practice we mentioned at the start of this section. 

10. Numerical involvement: ‘minimize the number of departments, groups and persons 
involved in a business process’ 

Applying this best practice should lead to less coordination problems. Less time spent of coordination 
makes more time available for the processing of orders. Reducing the number of departments may 
lead to less split responsibilities, with similar pros and cons as the split responsibilities best practice. In 
addition, smaller numbers of specialized units may prohibit the build of expertise (a quality issue) and 
routine (a cost issue). 

The application of abovementioned BPR heuristics has proven to have a positive impact on the 
business processes they are applied to. However, as can be seen in Appendix 10, the implementation 
of heuristics can also have a negative impact on parts of the Devil’s Quadrangle. Therefore, it is 
important to keep in mind the possible side effects of applying the heuristics and specific combination 
of different heuristics. Not only the applicability, but also the effects of the heuristics are case-specific, 
so it is hard to generalize the effects of certain heuristics (Mansar & Reijers, 2007). 
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Figure 61. Top ten best practices in Business Process Redesign (Mansar & Reijers, 2007) 
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Appendix 13 Process selection 

The processes explained 
The different processes within the credit department have been explored in more detail to gain 
understanding on how the sub-processes are divided and how the processes are connected. 
Unfortunately, no detailed description of the processes within Customer Credit exists, and a number 
of employees made known that even they do not know exactly out of which operations the processes 
are composed.  

To explore the current processes, first semi-structured interviews were held with the Director Of Credit 
and a Local Credit Manager. This provided a general overview, based on which a group interview has 
been organised with one Area Credit Manager, one Local Credit Manager, and a Collector. The group 
interview was necessary in this case as the processes are not defined in detail yet, and discussions with 
more than one employee were necessary in order to get a complete and valid picture (Morgan, 1996).  

As described in the previous chapter, the main processes within the credit department – as defined by 
the management – are, credit review, order acceptation, managing credit risk & reporting, and 
collections. 

Selection of the process 
The main, and largest, process is the credit review process. Credit review is the process in which a 
customer’s credit worthiness is assessed and a credit limit (credit line) is granted or renewed. The 
process starts with the Local Credit Manager (LCM) who creates a credit application, after which the 
application is assessed by the Area Credit Manager (ACM), Director of Credit (DOC), and so forth. The 
size of the credit line requested determines by which level of authority the request can be granted. 
The higher the amount of credit, the higher the required level of authority. The lowest level of 
authority by which an application can be accepted is the ACM, however in most cases the lowest level 
of authority is the DOC, as such small credit lines are rare.  

This process is executed each time a new customer applies for credit and is consecutively renewed, at 
least, each twelve months. The period after which the credit line needs to be renewed is based on the 
riskiness of the customer and the conditions on which a contract is signed. A customer with higher risk 
will have his credit line renewed more often than a less risky customer. As the credit application is 
forwarded to the following level of authority, this higher level of authority will assess the application. 
If changes are necessary, the assessed application is returned to the previous level of authority for 
corrections. 

The three other processes are much smaller than credit review, and, in fact, depend on the credit 
review process. For example, the credit review process is the basis for order acceptation. The outcome 
of credit review determines the credit line for a specific customer. During the order acceptation 
process the credit managers accept incoming orders and make sure that the credit line is not exceeded. 
The collections process can be seen as a separate process. This process concerns the collection of 
overdue outstanding debts by the collectors. The process “managing credit risk and reporting” involves 
collection of relevant performance information about all Customer Credit customers, and reporting of 
the findings to higher management. Where in the latter process all customers are included in one 
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report to create an overview, the credit review process is executed separately for each customer, at 
least once a year. The credit review process includes the information about the customers that is 
obtained during the managing credit risk and reporting process. 

Because the credit review process is the core process of the credit department, involves the most 
actions, and takes up the most time within the credit department, it is decided to focus on this process 
during the project. This decision has been made in accordance to the management, the project 
principal, and the university supervisor. Focussing on the credit review process is expected to yield the 
highest improvements for the company, and it is expected to be large and significant enough to 
execute a scientific project, yet not too large to be impossible to execute within the given time frame. 
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Appendix 14 CAD Template Two-Pager Anonymised 
In this appendix, an anonymised version of the two-pager of the CAD template is presented. The black 
letters represent fixed text which is automaticaly generated by the system. The text between brackets 
(“{}“) represents the words of variales. These variables are also automatically inserted in the template 
by the system. The variables are listed and elaborated in a different (classified) document, together 
with the numbered comments. These numbered comments are not part of the generated document, 
but only act as clarifications for the IT department and for training purposes. The different colours do 
not have any meaning in this document, but relate to the variables in different documents. 
Elaborations are presented as grey text, and will not be part of the document once generated.   
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