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Abstract 
As the pressure grows in adapting many new regulations and laws, business processes have to 

be innovated and optimized with taking ever-changing compliance dimension into account. 

This master thesis introduces a compliance-driven business process redesign project, applying 

Heuristic Process Redesign (HPR) approach. The evaluation framework - the Devil’s 

quadrangle – is extended with the compliance dimension and the expected impacts of the best 

practices are depicted on this dimension. This case study research – conducted at Nationale-

Nederlanden Investment Partners – introduces a company problem, which is tackled through 

the demonstration of a compliance-driven redesign approach. 
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Executive Summary 
 

Organizations have been challenged in the past years to make sure that their operations are fully 

compliant with existing laws. The support what Business Process Management (BPM) area is 

intended to give can be especially meaningful, however practitioners still need to pay special 

attention to certain areas. Business Process Redesign (BPR) projects can deliver a 

groundbreaking result – if the current situation is mapped correctly and the cause of the 

problems are defined well.  

 

Problem statement 

Nationale-Nederlanden Investment Partners (NN IP) - the stand-alone asset management 

company - is dealing with thousands of transactions in different forms every single day. This 

thesis work is conducted within Transaction Processing department, where these transactions 

is being administrated. Cash Flow Processing (CFP) – the chosen process for improvement – is 

part of the Routing Desk / Funds’ team, who are specialized in the administration and booking 

of payments for the funds managed by NN IP. Their activity consists of four main sub-

processes: reporting estimation and final cash flow movements for own funds, reporting final 

cash movement for client-related funds and cash reconciliation for both type of funds. The ever-

changing environment has also been demanding on them, resulting in high turn-over within the 

team while tackling other set of problems as well. The problems mapped in the analysis part 

are mainly related to time and flexibility issues, such as the existence of lots of manual work, 

problematic and slow communication to solve complications, low quality of data provided and 

missing documentation about the core knowledge.  

 

Related work and methodology 

This case study research is firstly intended to clarify some of these problems and give an 

actionable plan to the management. It is also designated to contribute to the literature of BPR 

and Business Process Compliance Management (BPCM). The latter one, a slightly complex 

scientific field involves many different approaches to manage compliance within an 

organization. The three main concepts discovered in the related work section are design-time, 

run-time and offline strategies. The difference lies in the focus within the lifecycle. As a 
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redesign case-study, the design-time compliance management approach has been taken from 

the literature. 

The methodology of the research is based on the problem solving cycle (Van Aken et. al., 2012), 

where firstly the problem is being defined, which is followed by the analysis and diagnosis 

phase. This section contains modelling the current situation, analyzing the current performance 

and compliance management framework, as well as modelling control objectives and 

calculating the current level of compliance.  

The design stage includes the introduction of the extended Devil’s quadrangle, which extends 

the literature on BPR and evaluation frameworks. As the guideline of the redesign project, one 

of the transactional redesign methods – HPR – is chosen to be applied. This method consists of 

a list of best practices which can be implemented in redesigns, independently from the industry. 

Any redesign proposal is usually evaluated with the widely known Devil’s quadrangle (Brand 

and van der Kolk (1995)) along four dimensions: time, quality, flexibility and cost. However, 

to take the compliance management aspect into account, this dimension is proposed to extend 

the Devil’s quadrangle. The list of best practices is applied from Heuristic Process Redesign 

(HPR) approach. However, the expected impact of each best practice on the compliance 

dimension is developed in this thesis. Since compliance is a rather vague than concrete 

dimension, a quantification method is applied to help to understand the level of compliance 

within business processes. The algorithm (Lu et al. (2008)) uses the possible execution 

sequences and control objectives - translated into rules – to calculate and give an indication 

about the current level of compliance.  

The last section includes the evaluation of the proposed changes – depicting each of them on 

the extended Devil’s quadrangle compared to the current situation, whereas the generalizability 

of the research is summarized. As a design-time verification method, the level of compliance 

is recalculated in the new redesigned situation as well. 

 

Results 

The design stage develops the new list of expected impact on compliance dimension of best 

practices. The different groups of the best practices are extracted from the framework for BPR 

implementation from Mansar & Reijers (2007). The best practices’ impact are depicted within 

their own groups, relative to each other, thereby helping practitioners also choosing the 

appropriate best practice from compliance point of view. These groups are mainly related to 

customers, business process’ structure and operation, organization’s population and behavior, 
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technology. The other expected impacts are taken from the study of Reijers & Liman Mansar 

(2005). 

The proposed changes to the existing processes are explicitly aimed at solving the frequently 

mentioned problems and improving the dimensions (time, flexibility) which scored low during 

the initial process performance analysis. These changes are originated from the following best 

practices: specialist-generalist, task automation, integral technology and task elimination. The 

first change recommends to turn a worker into a specialist of the process, since also 

documentation of the core knowledge is largely missing and her knowledge could be use to 

further improve the proces. Secondly, automating a manual flow which takes unnecessary long 

time to process is introduced as an automated flow, part of the earlier executed robotic 

automation process. Thirdly, the way of executing 4-eye principle and other compliance-related 

steps can be innovated. This is done through leveraging the existing enterprise software’s 

benefits, such as using a software offered by this service provider and creating an online 

checklist for tracing back the execution time and signatures for each activity. Lastly, the two 

separate flows of the reconciliation activity has been found as a duplicate, such as an online and 

offline version. The software used for cash bookings has been developed and it does fulfill the 

necessary requirements to substitute the offline version.  

The evaluation phase of the methodological cycle includes the comparison of the previously 

predicted impact from the literature with the expert team’s opinion. Their main feedback was 

that most of the changes are feasible, however some additional steps have to be taken before 

the implementation. The calculation about the level of compliance assures that the proposed 

changes – just as the current situation - are in line with the earlier defined key controls and 

control objectives. 

The generalizability of the case study research is essential, thereby providing a general 

framework for compliance-driven redesign projects in other industrial settings as well. The 

problem definition phase started from the bottleneck analysis, where the root causes are defined 

which contributes to the main problem. The analysis phase emphasizes the control objectives’ 

modelling part, translating them into the control rules (and thereby into activities) and 

calculating the compliance distance about the current situation as well. No matter what kind of 

redesign approaches is used, these steps can always be executed in any context. The most 

widely used evaluation framework of any redesign - the Devil’s quadrangle -, is used here as 

well, in an extended form. This version of the quadrangle could increase its original efficiency 

in business process redesign applications. If HPR approach is applied, the list of best practices 

and their expected impact on compliance can be used to predict the changes. 
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1. Introduction 
In today’s fast-paced pressurized world the urge to keep up with ever-changing requirements 

for the health of the business is indispensable. Just in 2018 the Fifth Anti Money Laundering 

Directive came into effect along with the new General Data Protection Regulation (GDPR), 

Second Payment Services Directive. In addition, the European Union is applying stricter law 

enforcement against anti-money laundering, terrorist financing and other financial crimes 

(BusinessForensics, 2018). Especially in banking industry – related to financial investments – 

transparency became an essential element: early 2018 an old regime has been replaced in order 

to provide further investor protection and overcome the shortcomings in the functioning and 

transparency of financial markets (Busch, 2017). Thereby, the awareness has been greatly 

raised in the past years towards a strict and regulated compliance flow within any organization. 

Business processes need to constantly adapt these new regulations, implementing and 

embedding new compliant-related tasks and activities into the regular activity flow. This 

requires huge effort from the business process management side, taking on new redesign 

projects – in the shortest time possible with the highest quality. 

Business Process Redesign approaches (BPR) have contributed to many successful redesign 

projects and have a wide repertoire of available literatures in this field, however compliance 

management has not been studied yet in this context. This master thesis tries to raise awareness 

in this field and propose a new evaluation framework for a specific type of redesign approach. 

There is always a certain goal in mind in every redesign project and the impact of the redesign 

can be answered with a framework, which is based on four performance dimensions - firstly 

introduced by Brand and van der Kolk (1995) -, cost, flexibility, quality and time. Improving 

one dimension could set another one into an undesirable direction. These trade-offs have to be 

accurately mapped, especially when many legislations are tightening the business every day. 

The first chapter describes the business and detailed problem statement, introducing the 

research questions. Secondly, the literature background is presented in Chapter 2, whereas the 

following chapter introduces the design, detailing the theory building part. Lastly, chapter 5 

depicts the evaluation of the redesign and chapter 6 concludes this research with specifying 

limitations and future research areas. 
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1.1 Business description 
The master thesis is conducted at Nationale-Nederlanden Investment Partners, the stand-alone 

asset manager of NN Group. Its roots date back to 1845 (when “De Nederlanden” was founded) 

and it did enter into an alliance with “De Nationale” in 1932. The predecessor of NN IP was 

founded in 1994 as ING Investment Management, which grown to be one of the world’s leading 

asset managers. The core values of NN Group are Care, Clear and Commit, which are the 

guiding principles for the employees in helping people secure their financial futures.  

In 2015 the asset management activities of NN were reformed as NN Investment Partners (NN, 

n.d.). As 30th September 2018, NN IP is a publicly traded company listed on Euronext 

Amsterdam and manages around EUR 260 billion in assets for institutions and individual 

investors all around the world. The ambition of NN IP is simple and straightforward: to deliver 

reliable investment performance to our customers in a responsible way (NN, n.d.). To be able 

to deliver everything what partners demand, the organization needs to provide high-quality 

services, which are tailored to local customs and needs 

in the various countries where NN IP present. This is 

achieved through the conscious strategy plan, which is 

focused around three key asset classes: fixed income, 

multi-asset and equity specialism. As one of the main 

actors in the investment market, the integration of 

Environment Sustainable Governance (ESG) criteria 

into the assets is considered as a pioneering step. NN 

IP believes that applying a transparent, integrated 

responsible approach would let them to become one of 

the success stories of the future. 

 

Within NN IP, the thesis’ main focus is in the department of Investment Operations, on the 

Transaction Processing (TP) division. The goal of the division is on providing business with a 

scalable operations processing capability, which streamlines the industrialization of securities, 

cash transactions processing, asset servicing and reconciliations. The exact position of the 

division in the value chain of NN IP is shown in Figure 2.  

Figure 1. Five building blocks and different 
investment strategies in responsible investing. 
Reprinted from https://www.nnip.com/en-
INT/professional/themes/responsible-investing 
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Figure 2. Value Chain of NN Investment Partners 

 

This part of the organization is divided into 7 teams according to the new Agile way of working. 

The core activities are carried out by Reconciliation, Corporate Actions, Tax & Operational 

Support, Fund Order Routing, Trade Processing, Private Placements teams. The supporting 

team is a scrum team with the main focus on business process management, business 

architecture and change management. It is also worth to mention that the Transaction 

Processing department as a whole is 

currently engaging in Business Process 

Management (BPM) initiatives, 

therefore the existing process models are 

very limited. The focus of the research is 

directed at Fund Order Routing team – 

in shorter name Funds team - whose 

processes are fairly complex. Figure 3 

shows the organizational setup within 

Transaction Processing with red dotted 

line around the focus point.  

 

 

In big terms, this team is responsible for the clearing and settlement of Fund Trades within the 

TP department. Some processes are already automated, however the manual work and 

reconciliation tasks still have high number of workload, which can also be explained with the 

fairly complex nature of the processes and further compliance and operational risk management 

(ORM) issues. Their automated processes called Straight Through Processing (STP) and the 

team’s aim is to have a certain degree of STP. Since the scope of the thesis had to be reduced, 

the senior operational officer from the team was asked to choose the most problematic part of 
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the team’s daily operation. The team’s detailed operations illustrated with process model will 

be introduced in the analysis part. 

After a long discussion about the processes, the scope has been reduced to Cash Flow 

Processing (CFP), since this is one of the processes which received less attention in the past 

years. CFP is one of their most complicated sub-processes from all operational tasks. This 

process is urged to be innovated and the management would also like to apply a more efficient 

execution of CFP. 

 

Purpose of Cash Flow Processing 

To provide Portfolio Managers with correct cash standings for investment decisions. 

 

This process involves cash in and outflow bookings, which are directly received from Transfer 

Agents for the NN IP Funds or received from institutional clients directly or via Client 

Servicing. These cash bookings represent investments of different investors into NN IP’s own 

funds, thereby receiving part of the ownership of the funds. Mostly these operations are 

executed in Aladdin, the enterprise software of NN IP. The inputs are the order tickets; the 

outputs are the confirmed trades. Main actors involved in the process are: Fund Order Routing 

agent, Transfer Agent / external custodian and Portfolio Managers. The scope of this process is 

relatively big, therefore CFP will also be broken down into several sub-processes in order to 

derive a worthwhile analysis.  

 

1.2 Problem statement 
The problem statement was obtained after conducting cause and effect analysis together with 

the responsible process owner. The well-known fishbone diagram was applied (Ishikawa, 1968) 

to determine causes and their effect. The diagram enabled us to brainstorm about the causes of 

fundamental problem. This analysis has four pillars, namely People, Process (scope), Product 

and Environment. The process scope covers the whole process environment, including other 

processes within the team. One of the senior operational officers of the Funds team (Subject 

Matter Expert (SME)) and a novice operational officer do mainly the Cash Flow Processing on 

a daily basis. 
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Figure 4. Cause and effect analysis for the Cash Flow Processing (CFP) process 

 

As depicted in the cause and effect analysis (Figure 4), many fundamental problems are present. 

Inefficiency should be interpreted as failing to use the available resources such as time, 

materials, labour or technology in an effective way (Cambridge Dictionary, n.d.). This master 

thesis will look into the process improvement and process redesign side, however it is valuable 

to map the scope of the problem and how the process’ surrounding looks like. 

 

People 

This pillar covers all the causes related to and caused by humans (Belyh, 2019). In the case of 

Cash Flow Processing, the limited resources are one the main limitations, also due to financial 

restrictions. The very few people who are capable of executing CFP, are very heavily scheduled 

through the week and this usually leads to high number of working hours. This can indirectly 

lead to the other problem, which is the high turnover of employees. The number of people 

exchanged within the team is relatively high compared to the other teams within the department. 

This can arise from the long working hours or from the monotonic nature of the process, which 

could be improved at the same time. The limited process awareness also can also be traced back 

to the problem of high turnover, since until someone is profoundly familiarized with the process 

context, all input-output documents and bespoke solutions, that takes a long time. One SME - 
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who is part of the team for more than 14 years - has an extensive tribal knowledge, but that is 

not greatly shared or documented.  

 

Process 

This pillar of the analysis covers the process environment within the team. The identified 

contributing factors are true for all processes within the team’s operation. It might be 

unexpected, but the process (referring to any manual flow here and not STP) is executed in the 

old-fashion manner with lots of paper. This can greatly hinder the process, especially its time 

dimension. In conjunction with this problem, lots of manual work involved, which also 

intensify the amount of paper used. As mentioned before, the tribal knowledge is missing, 

which also leads to the problem of poor documentation. The work manual is not up-to-date, 

whereas process models are not available. 

 

Product 

The product itself is intangible and also very simple in its terms: any reporting obligation (main 

responsibility of CFP) is either correctly done or not. This binary outcome also results in a 

monotonous process. The volume of funds is fluctuating, dependent on many different factors. 

Since so many different counterparties, types of documents and funds are involved, the 

intangible knowledge is also required, which we will simply call experience later on. 

 

Environment 

The working manner of the whole department has a great influence on any team’s performance. 

The historically poorly managed changes do not contribute to a great acceptance rate of any 

proposed changes among the workers, thereby the resistance is high. The foundation of the 

BPM team is very recent, thereby the process management culture is not mature yet. The 

technical integration is very limited compared to other team’s operation.  

 

Problem statement 

The current process of Cash Flow Processing (CFP) is inefficient, which involves additional 

risks. 

 

The additional risks mentioned in the problem statement are high risk of failure (incorrectly 

reported estimates) and high risk of losing employees. The latter problem grows up from the 

monotonous nature of the process and high risk of not correctly executing the process, which 
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influences any employees’ performance. These risks can highly influence the investment 

decision, since Portfolio Managers (PMs) base their decision on the reports provided by CFP. 

As it is mentioned in the analysis due the nature of the product delivered, there is very limited 

potential to gain competitive advantage. The result is binary, which means it is either done 

sufficiently or not. That is one of the biggest limitations of the process and that is why there 

was very little attention paid to this process in the past. 

 

Compliance Management 

Closely related to the problem statement, another substantial element has to be taken into 

account before formulating the research objective. Organizations have to deal with all related 

legal regulations, external and internal policies or laws. NN IP has adapted the “Three Lines of 

Defense” governance, risk and control framework. This strict set of rules and guidelines are 

forming three lines of defense: firstly, on the Business, secondly on the Compliance, Risk and 

Legal Compliance and lastly on Internal Audit level. The analysis part in chapter 3 will go 

deeper into the business line, where managers have responsibility for day-to-day management 

of these compliance risks, as well as the implementation of the compliance rules and 

framework. The currently applied compliance management is not well defined on the process 

level, the control objectives and risks are not exactly defined. Therefore, the department also 

needs help with depicting the compliance workflows closely related to the activity flow of Cash 

Flow Processing, which can ensure that activities are done in accordance with the agreed control 

objectives. This alignment is a demanding task and would require a more concrete, tangible 

method. This work also  

 

1.3 Research Objective 
This research has two main objectives, which were formulated from a business and a scientific 

perspective. Firstly, NN IP (and more specifically the Funds team) wants to benefit from the 

heuristics redesign meanwhile paying special attention to all compliance-related activities. As 

mentioned before, very little attention was devoted to this particular process within the 

department, since its potential for adding competitive advantage is limited, however the risk 

associated with the process is high. The redesign approach taken in the thesis can be seen as a 

compliance-driven redesign approach. To develop this new evaluation framework can benefit 

both researchers and practitioners, since compliance management is such an emerging field 

nowadays. Furthermore, from a scientific perspective, there was no clear relation found in the 
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literature between redesign heuristics and compliance management. This could identify 

additional research gaps and research areas, which can greatly contribute to Business Process 

Management (BPM) and Business Process Redesign (BPR), as well as to Business Process 

Compliance (BPC) literature. The below formulated research objective is focused on the 

scientific perspective; the business perspective is tackled in the application of the framework in 

the case study part of the thesis.  

 

Research Objective 

To apply redesign heuristics to business processes in compliance-driven way, meanwhile 

analyzing the level of compliance distance before and after applying the redesign method.  

 

The above mentioned research objective is focused on showing the redesign of the business 

processes taking the compliance perspective into account, which method could be applied in 

the future in other industries as well. Thereby, generalizability will also be emphasized during 

the research. The research will include the problem mapping, detailed analysis of the current 

performance, the design stage (the transformation from AS-IS into a TO-BE workflow model) 

and evaluation of the new situation. The design stage of the redesign also includes Devil’s 

quadrangle, which will be further developed as including a fifth dimension, compliance level. 

The exact main research and sub-research questions are detailed in the next section. 

   

Scientific Relevance 

This case study research aims at connecting the areas of BPR and BPCM strategy, where the 

literature on design-time compliance management strategies are extensive, however no specific 

redesign methodology has been studied in this context yet. The application of a specific 

compliance measurement also extends the evaluation framework literature, proposing to add it 

as a design-time verification method. The whole flow of compliance-driven business process 

redesign is also illustrated, extending the existing literature on business process redesign case 

studies and industrial application of heuristics redesign.  

 

1.4 Research Framework 
After formulating the research objective and clearing the problem statement, the main research 

question can be derived. The thesis’ main research question is closely connected to the scientific 

perspective.  
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Main research question  

RQ: How to apply heuristics redesign in a compliance-driven way for NN IP’s Cash Flow 

Processing process and how does redesign impact the related level of compliance distance?   

 

However, this question is too broad to answer it at once. To dig in deeper to the sub-problems, 

the methodological cycles for thinking and acting in the Industrial Engineering field are 

analyzed. These basic process structures are helping to carry out the fieldwork. The regulative, 

problem solving cycle is used (Van Aken et. al., 2012), which falls on the knowledge-intensive 

field-problem solving side. This method does not analyze the “What (is)?” question, but it does 

the “How (should it be)?”. The above mentioned research objective also focuses on a desired 

change, where the current situation is analyzed in the first part of the research, which provides 

a basis to help developing the design solution. This cycle helps to define more exact sub-

questions, which are all contributing to answer the main research question.  

 

 
Figure 5. Research Framework 

Research sub-questions and methodology 

The detailed steps depicted in Figure 5 are all linked to the earlier mentioned sub-questions. 

These further questions will contribute to derive the final answer, since one-by-one they either 

help answering the main question or the final answer follow from it (White, 2017). The 

questions are intended to explain how the redesign is performed. The first two questions are 

focused on the problem definition & analysis and diagnosis stage, the next three are linked to 
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the solution design step, while the latter one is focused on the evaluation stage. To provide a 

better overview about the execution of the research and help reproducibility, the methodology 

of how these sub-questions are answered is described in the following. 

 

RQ1: What are the main bottlenecks within Cash Flow Processing process? 

The first sub-question is focused on the problem definition part, where the root causes are 

defined. Cause and effect analysis is found to be the most appropriate analysis technique to 

determine the cause of inefficiency. To derive this, two meetings are arranged, firstly with the  

process owner and secondly with the workers. The second meeting is planned in a form of a 

workshop, where the participants can brainstorm along the pre-defined pillars what factors are 

contributing to the main problem. As a result, the comprehensive figure of the cause and effect 

analysis is derived.  

 

RQ2: How the control objectives are related to the process workflow in the current situation? 

The exact definition of the compliance management framework is highly needed, since the 

improvement can be valuable if the current situation is appropriately outlined. Firstly, the 

control objectives, key risks and control descriptions are analyzed. This means to read through 

the available documentation and check what has been implemented already. Afterwards, the 

control description is translated into activities, paying special attention of the objective: what 

is actually the goal of the control, what are we achieving with it. These relations are depicted 

later in form of control rules. These rules will be linked to calculate the level of compliance 

distance. 

 

RQ3: What kind of relationship can be drawn up between the redesign heuristics and 

compliance (dimension)? 

This sub-question is remarkably essential from compliance perspective, since this will extend 

the current evaluation framework. After the introduction of the extended Devil’s quadrangle, 

the expected impact of best practices on the compliance dimension is described. This is based 

on logical reasoning, which is originated from a basic situation. Wherever it is possible, 

including scientific literature about the possible impact of best practice on compliance is also 

attempted. 
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RQ4: Which redesign heuristics are relevant when applying it to NN IP’s CFP process? 

To select the relevant best practices, a workshop is organized to decide together with the process 

owner and workers what would be the best from the process view. The performance analysis 

(and which dimensions of the Devil’s pentagon are affected the most by the inefficiency) is 

projected and will be kept in mind. Also, the expected impacts from theoretical point of view 

are taken into account. The list of the ten most popular best practices is also taken into account, 

proposing the relevant ones in the first round and discussing their expected impact on this 

specific process. After the discussion, the list of proposed changes (based on heuristics) is 

derived. 

 

RQ5: How to apply the redesign in a compliance-driven way to NN IP’s CFP process, what do 

the TO BE workflows look like? 

The redesign plan is drawn up according to the earlier mentioned workshop and the detailed, 

proposed implementation of each change is described. Taking the current situation into account, 

the changes are clearly marked in the activity flow, whereas the non-visible impacts in the 

process model are also explained. Of course, the drawback of each change is also described, 

mentioning what negative impact can it cause and what other areas should the team put more 

emphasis in the future.  

 

RQ6: How does the redesign of the workflow impact the parallel compliance process and what 

does the evaluation show in the Devil’s quadrangle/pentagon? 

The (theoretical) expected impact of all changes are depicted, therefore preparing for the 

evaluation meeting with the relevant stakeholders. The discussion about each specific change 

and how would it impact the business process as a whole (from Devil’s pentagon point of view) 

is discussed. The change is compared to the current performance, which is determined on a 10-

point Likert-scale for each dimension. This question will be answered with a comparative 

evaluation figure, where all expected impacts are clearly shown.  

The changes which are also influencing the related compliance flow are also investigated: the 

control objectives and implemented controls are checked once again to see if no violation 

occurs. This is done through design-time verification method, calculating and comparing the 

level of compliance to the AS-IS situation. 
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Generalizability of the research  

RQ7: How can the research, its execution and the results be utilized in other industries as well?  

The last sub-question is emphasizing the generalizability of the research. The execution of the 

research, from the problem definition until the evaluation part can be generalized and used in 

other industries as well. This question aims at providing a summary of the methodology, how 

to redesign business processes while paying special attention to compliance perspective. 
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2. Related work 
As indicated earlier, this thesis is focusing on a specific redesign approach with taking 

compliance management into account. This section presents the related work in the area of BPR 

approaches, evaluation of the redesigns, compliance management strategies and frameworks. 

The purpose of this section is a combination of gathering background for the methodology used 

in this thesis and highlighting other related work papers. The latter one also help in explaining 

the contribution of the thesis work to the scientific filed. 

The related literature study is mainly focused on the compliance management part, where the 

main strategy directions are presented (detailed with languages and software used), which gives 

an idea of how the articles are organized in this field. The applied article selection method was 

purposive sampling (Cooper, 1988), which means that only pivotal articles are selected. This 

indicates, that articles with similar approaches (regarding used language and the focus area 

within the business process lifecycle) are only taking into account once. This indicates the 

article which is earlier indicated in the search results are taken into the study. The detailed 

search process (used search engines, keywords, search queries and detailed results) can be 

found in Appendix L. The description of the search process should greatly help the 

reproducibility of this research.    

 

2.1.  Business Process Redesign (BPR) approaches 
To improve operation, an organization may choose between different process redesign 

approaches. BPR is not such a “one-fit-all” approach, since different organizations tackle 

different challenges. The study from Earl (1994) does summarize the new and old parts of 

business process redesign approaches. Other scholars gather guidelines and best practices 

(Reijers & Mansar, 2005; Wastell et al., 1994; Mansar & Reijers, 2005; Limam Mansar & 

Reijers, 2007) or propose specific redesign techniques related to certain modeling approaches 

(Van der Aalst & Van Hee, 1996; Kettinger et al., 1997; Folorunso & Ogunde, 2005).  

In the book of Dumas et al. (2013), the authors present a redesign orbit which summarizes the 

most popular, widely available redesign approaches along four pillars. The ambition for change 

is double-sided: the transactional side aims for improving the overall process gradually (not 

challenging the foundations), in contrast the transformational aims to achieve a breakthrough 

change. The nature of methods can also be characterized by two sides, such as creative which 

embraces human creativity, meanwhile the analytical side makes use of quantitative techniques. 
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Figure 6. The Redesign Orbit: A spectrum of business process redesign methods. Reprinted from Fundamentals of Business 

Process Management (p.306), by M. Dumas, M. La Rosa, J. Mendling & H.A. Reijers, 2013, Springer, Berlin, Heidelberg. 

 
One of the well documented techniques is Heuristic Process Redesign, which will also be used 

in the master thesis. Dumas et al. (2013) describes this technique as rules of thumb for creating 

a new process from a current process. These heuristics were developed through the successful 

implementation of these rules in redesign projects. The full list of heuristics is summarized by 

Reijers & Mansar (2005) and it is presented in Appendix A. One important aspect of the list is 

the evaluation dimensions, which is proposed to be further extended in this research. 

 

2.1.1. Evaluation of Business Process Redesigns 
The paper of Jansen-Vullers et. al. (2007) emphasizes the importance of having a clear 

framework for performance measurement, since this can be used to compare and evaluate the 

impact of any process redesign. This paper also compares different systems and assesses the 

dimensions of performance, which are the most suitable to measure business process 

performance. The Devil’s quadrangle was found to be the most suitable, since it does cover the 

concept of performance. This concept is initially introduced by Brand & van der Kolk (1995) 

and it is also used by Reijers & Mansar (2005) in the paper where the redesign heuristics are 

described. 
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Figure 7. The Devil's quadrangle 

The measures of the dimensions in the quadrangle are severally defined and summarized by 

Jansen-Vullers et al. (2007). Within the time dimension, they distinguish lead and throughput 

time: lead time is the time to handle an entire case whereas throughput time refers to the time 

between a completion of the task and the task after that. Cost dimension measures refer to 

several different costs, such as running, inventory, transport, administrative and resource 

utilization costs. The quality dimension can be defined as two dimensions: external and internal 

quality. External refers to the quality of the output and to the quality of the process, whereas 

internal quality measures can be skill variety, task identity, task significance, autonomy, 

feedback or co-worker relations. Flexibility – as the least mentioned dimension in the literature 

of measurements -, refers to set of different measures: mix, labor, routing, volume and process 

modification. These groups are all related to the overall ability to react to changes. 

 

2.2.  Compliance Management strategies 
As described by Hashmi et al. (2018), the literature on business process compliance frameworks 

is mostly infrequent and does not provide a comprehensive understanding of the whole domain. 

Therefore, the focus in this literature study is shifted towards the compliance management 

strategies which has a specific focus with the business process lifecycle.  

A recent work from Hashmi et al. (2018) provide a holistic view of the existing literature on 

BPCM approaches. They reveal that most of the compliance management strategies gather 

around three different categories, namely design-time, run-time and auditing parts. Therefore, 

this will be the main distinctive categorization in our analysis table. Since the thesis work is 

mostly practice-oriented, studying the different strategies will hopefully yield in valuable basic 

for the research. As it stands from the following figure, the three main categories still have sub-

categories. These sub-categories are also separate, distinctive categories within design-time and 

run-time compliance management strategies. 
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Figure 8. Three distinct categories and their approaches in compliance management frameworks (based on the work of 

Hashmi et al. (2018)) 

As it is evident from the central articles, many approaches have been developed in the past 

years to tackle compliance problem in the context of business process management within 

organizations. The three main categories within the strategies will be elaborated in the 

following part. 

Firstly, the design-time compliance management is very efficient way of checking the 

compliance in early stages of process design, however as it says in the name, it is a pre-

execution or static compliance checking method, which does not take the actual execution of 

the process into account. This management approach can be applied as design-time compliance 

checking, which targets the implementation of rules while the process is being modelled 

(Hashmi et al., 2018). Alternatively, it can be applied as design-time compliance verification, 

which used to verify the rules in an already modeled business process before execution.  

However, one of the main obstacles with this approach is that it can not be fully automated due 

to its rigid nature (Hashmi et al., 2018). This management direction also has many different 

sub-groups (approaches), however the two biggest one are emphasized in this analysis.  

The logic-based approach is the simply the alignment of the formal specification of the process 

itself and the formal specification of the norms (Hashmi et al., 2018). The pattern-based 

approach tackles the problem of understanding a very formal language, in which legal 

requirements are written. Therefore, researchers proposed to insert formulas into this formal 

language written text, which can translate the compliance requirements into easily 

understandable patterns and graphs (Hashmi et al., 2018).  

Secondly, the run-time compliance management approach, as its name already suggests, is a 

proactive approach, which happens during the execution of the process. This can also be applied 
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twofold: run-time compliance monitoring or run-time compliance detection. Meanwhile during 

the first approach the process is being continuously monitored and being checked for any 

violations, whereas the latter one identifies the undesired behavior in first place. This is also 

one of the main reason why are we making a distinction between monitoring-based, logic-based 

and model-checking based approaches. These approaches are focused on what the names 

suggest: monitoring the process, analyzing temporal logic modalities in the run time and 

checking the model again certain properties.  

Lastly, offline or auditing methods are applied after the process execution, a retrospective 

reporting method. Usually, the event logs (based on process mining techniques) are checked 

against a certain set of rules and any violations of requirements are derived.  

Furthermore, the presence of case studies in any selected articles was being checked, since any 

practical information can be useful for the execution of the thesis work. The specific language 

format is gathered, since many approaches are using many different languages. The practice-

orientation of the paper is also being analyzed with any available tool or an already 

implemented solution, service. Additionally, the quantification of compliance has also been a 

focus of this literature study. Therefore, some articles were specifically chosen due to the fact 

that they consist of quantification methods. These are also being introduced along with all 

papers in the following section. 

 

2.3.  Purposive sampling of the compliance management related articles 
The main findings of these papers are introduced in this section, including the different 

framework, developed and/or implemented tools for compliance management and if applicable, 

the method for quantifying compliance. This list comprises a purposive sampling of all 

available scientific papers in the relevant research field.  

 

 2.3.1 Design-time compliance management 

The papers selected from the design-time compliance management approaches all emphasize 

the importance of compliance management in early stages. Elgammal et al. (2014) say that this 

approach works as an initial step towards a preventive lifetime compliance support. This paper 

proposes a compliance management framework with Compliance Request Language (CRL), 

which is based on temporal logic, but also enables the abstract pattern-based specification of 

compliance requirements. A meta model is proposed for this language and shows through an 

example how the requirements are translated into patterns. An experimental tool suits has also 
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been developed and its applicability was investigated through a case study. Awad et al. (2009) 

build upon their previous work (Awad et al., 2008) which proposed BPMN-Q, a new visual 

query language specifically for business processes. The selected paper extends this original 

query language and maps the rules (derived directly from compliance requirements) into PLTL 

(past linear temporal logic) formulas. This approach points out data-awareness and explains 

how the expressiveness of the language increased with the inclusion of data aspects. As a post-

design compliance checking (and not run-time), aims for checking the designed process model. 

The ability to tell why a certain compliance rule has not been satisfied is the absolute potential 

of this approach for real-world applicability. Lohmann (2013) also takes the compliance by 

design approach combined with an artifact-centric one. Therefore, here the business process is 

not described as sequential tasks, but from an artifact point of view. The paper shows how 

compliance rules can be included into the business processes, which are also taking data objects 

and location information into consideration. Delfmann & Hübers (2015) through a financial 

industry case study attempt to provide a common list of relevant compliance rules and 

violations, which business processes should be checked for. The compliance patterns derived 

from legal texts are supporting the pattern-based compliance checking approach. This catalogue 

of patterns will mainly contribute to the redesign part of the thesis work as well. Besides these 

approaches, some frameworks take a multi-perspective approach, which will be summarized in 

the last part of the analysis. 

Some researchers argue that design-time checking and verification alone is not enough to ensure 

compliance through the whole lifecycle of business processes. Run-time compliance 

management is therefore mainly focused on proactive monitoring of the processes. 

 

2.3.2 Run-time compliance management 

Thullner & Rozsnyai (2011) introduce a novel approach based on the importance of Service 

Level Agreements (SLAs). Since this agreement is between several parties, the continuous 

measurement and ensurement of these agreements are crucial in this rapidly changing business 

environment. The new approach takes the Complex Event Processing (CEP) engine, where to 

the event flows compliance checkpoints are added, thereby ensuring the detection of any 

violations. If such an event is detected, automatic corrective actions are triggered. This quality 

of the framework really enhances a prospering future for this inter-organizational monitoring 

method. A monitoring-based approach is presented by Awad et al. (2015), which is a generic 

proactive runtime business process compliance monitoring framework (BP-MaaS). In simple 

terms, an extensive range of high-level compliance patterns is applied and detection of any 
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violation is achieved through anti-patterns. CEP technology is also adopted in this paper. 

Another scientific paper discusses that traditional runtime approaches which simply check 

constraints during execution are unable to restore after the first violation, even though future 

violations are still visible (Maggi et al., 2011). Accordingly, they designed a novel runtime 

compliance management framework, which provides meaningful diagnostics after a violation. 

Their proposed method is based on colored automata, which contains both global and local 

information about the states of all constraints. The paper also details strategies for continuous 

support and how to modify the model during runtime. Another important aspect of managing 

compliance during runtime in any organization is all the requirements (technology needed, type 

of compliance requirements supported, different language used, etc.) for the architecture. Awad 

et al. (2015) examine the requirements, architecture and how an implementation roadmap looks 

like for the earlier mentioned BP-MaaS software. The authors point it out, that some aspects of 

how compliance management framework would work in an organization have been overlooked. 

That is why they insist on investigating the environment of process execution and compliance 

monitoring which has not been discussed in literature before. Furthermore, to help compliance 

requirements interpretation, Elgammal & Butler (2015) develop a semantically-enabled 

compliance management framework, which is using CMKB (Compliance Management 

Knowledge Base) and SBVR (Semantics of Business Vocabulary and Business Rule) 

repositories. Interpretation of different legal texts, encoding these regulations into 

implementable compliance requirements into business process models are essential actions in 

this framework.  

 

2.3.1 Auditing, offline 

The third large class in compliance management frameworks is mainly directed at the offline, 

auditing approach. The selected articles both have strong process mining focus, since it is 

closely connected to the BPM area. An earlier approach (van der Aalst et al., 2005) highlights 

the significance of monitoring the processes and checking if the observed behavior matches 

with the (un)desirable behavior according to the recorded event logs. This new concept is called 

the log-based verification and it is a meaningful process mining approach. The new language, 

Linear Temporal Logic (LTL) - used by many other scientific articles – has been developed in 

this paper combined with its addition, the LTL Checker. A newer, more dynamic way of 

audition is introduced by van der Aalst et al. (2010). This paper introduces Auditing 2.0 

approach, which particularly implements a process mining approach for auditing purpose. The 
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technique analyzes current and historical data by comparing the actual execution of models 

with the designed process model, where auditors can detect deviations. 

 

As remarked earlier, there are some multi-perspective approaches, which combines the 

different phases of the compliance management lifecycle. These articles are forming the fourth 

large set of the selected papers. Elgammal et al. (2014) develops a novel, high-level pattern-

based language for the specification of compliance requirements. With the help of CRL, the 

compliance rules can be automatically set up and these formalized rules enable distinctive 

approaches both for static verification and dynamic monitoring of business processes. Their 

focus is both on design-time verification and run-time monitoring, which provides a start block 

towards a lifetime compliance support. The approach of Mustapha et al. (2017) also backs up 

the design- and running-time part of the compliance management lifecycle. Their research 

problem arises from the fact that small and medium scale enterprises (SMSEs) failed to safely 

accommodate to use cloud computing despite its great benefits. This procedure would allow an 

effective coordination of adhering to regulatory requirements, thereby ensuring a more secured 

usage of cloud computing. Another approach which has been outstood is the work of Elgammal 

& Turetken (2015), which introduces a semantic compliance management framework. This 

framework consists of the semantic repository including domain, business and regulatory 

knowledge. Besides, the focal point shifted towards providing compliance-related ontologies 

as a service (COaaS) on the cloud. This is achieved through the attempt to host different 

components of CMKB on the cloud enabling a wide-sharing and re-usability of the related 

ontologies. 

 

2.3.4 Quantification of compliance 

The last set of the chosen papers are focused on the quantification side of compliance. 

Essentially, Lu et al. (2008) propose to calculate compliance distance using the notion of 

compliance degree. This provides a quantitative means of compliance checking, since process 

owners can be reassured about any necessary changes. The calculation can be done both at 

design-time and at run-time. The run-time calculation is a substantial indication for the 

implemented process model. The algorithm used in the paper is straightforward and will be 

used in the follow-up thesis work as a quantitative analysis method for the current compliance 

management framework. Similarly, Morrison et al. (2009) design a method for measuring 

compliance degree in first place. Their view of compliance management system is similar to an 

accounting system, which deals with each transaction separately. The method described is 
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suitable for identifying both crisp and imprecise compliance requirements. Thereby, this 

framework allows for transactional monitoring of the processes together with applied 

preference values for each process instances. 

Lastly, Shamsaei et al. (2010) details a goal-oriented approach, where the measurement of 

compliance level is based on Key Performance Indicators (KPIs). Modeling the intents of 

regulations in order to measure the compliance level of regulations has been mentioned in this 

paper for the first time. This goal-oriented view allows for improvement indications as well 

which attribute presents a comparative advantage against other methods. 

 

2.4.  Conclusion 
Compliance management as a term refers to avoiding illegal actions by controlling the firm’s 

activities (El Kharbili et al., 2008). This field became fundamental at most organizations due 

to the fact, that the complexity of global regulatory environment has rapidly grown since the 

financial crisis 2007-2008 (Awad et al., 2015). Accordingly, business process management 

practitioners also paid particular attention to this emerging problem. Compliance can be ensured 

by regulatory requirements, industry standards and contracts. All of these documents are 

ensuring that business operations are in line with relevant laws and regulations. It is vital to 

mention the importance of the compliance management knowledge base and several directories 

which all work towards a comprehensive expression of all compliance rules for business 

processes. That is why the language used in the papers are explicitly analyzed as well. 

The literature study maps the scope of the available studies in the field of business process 

compliance management framework. The search process resulted in 75 unique results plus 

additional papers found through these unique results. The selection comprises 17 papers in 5 

different groups. The groups are organized around the three main focus areas (design-time, run-

time and auditing frameworks). These areas within business process lifecycle were identified 

by several papers (Hashmi et al., 2018; Elgammal & Turetken, 2015; Awad et al., 2015). As 

mentioned earlier, the statistics and detailed description of the process can be found in 

Appendix L. 

These focus areas differ in targeting different areas of the business process lifecycle. Design-

time verification involves the static verification against compliance rules in the design stage, 

runtime and proactive monitoring verifies these rules during execution and offline compliance 

analysis is verifying after business process execution - at the remaining stages of the lifecycle 

(Elgammal & Turetken, 2015). Additionally, multi-perspective frameworks and quantification 
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methods of compliance were also identified. After the revision of the frameworks in different 

parts of the lifecycle, the main emphasis was put on the design-time approach, since the thesis 

work will implement a novel combination of redesign heuristics and design-time compliance 

management. 

 

Applying knowledge from literature in the master thesis 

This research and case study is introducing a new evaluation framework which is applied 

through the design-time approach. The focus area within the business process lifecycle is on 

the initial (re)design phase. The redesign of the process also uses compliance distance as a 

design-time verification to show practitioners if the process is fully compliant with the pre-

defined control objectives. This approach is a pattern-based approach, exhibiting the legal 

requirements in an easily understandable format which are checked for violation in this 

verification phase. 

 

It can be concluded, that the literature on BPC and on BPCM are growing rapidly since the 

financial crisis hit the world. Organizations are dealing more and more with regulatory 

compliance management related issues, therefore additional studies in this field would benefit 

not only researchers and scientific world, but also practitioners who implement and apply these 

frameworks on a daily basis.  
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3. Process description 
The first part of the thesis work did introduce the business description, problem statement, 

whereas the research framework defined the scope of this research. Referring back to this 

framework in Figure 5, the next step is the analysis & diagnosis on how to answer the 

corresponding (sub-)research questions. The process description part does take the current 

situation into account, modeling the current state and describing the process in detail. This is 

essential in deriving a good redesign, since the current situation has to be understood very well. 

Firstly, the overview about the funds team’s operations is introduced, then the exact and 

detailed description of Cash Flow Processing. 

 

Methodology 

The interviews and workshops did take place over four different sessions. Firstly, an 

introductory session was planned in order to capture the essence of CFP and derive a 

preliminary draft of the cause and effect analysis. After the first session, the initial version of 

this analysis has been discussed with both workers individually. The separate interviews (with 

team’s oversight person and compliance officer) have been taken place two weeks apart, 

thereby allowing enough time to process all information in between and prepare for the next 

one. The subject matter expert has 10+ years of experience in managing and executing the 

process and the other operational officer has 6 months of experience. This allowed for a very 

thoughtful analysis which can utilize a senior’s and a novice’s opinion at the same time. The 

detailed interview scripts and description of the workshops can be found in Appendix B, C and 

D. The final version of the previously introduced process models was also developed with the 

help of the feedback from both workers. The development of the Fund Order Routing (team’s 

operation) process model has been developed with involving another junior expert from the 

team. The final version of the process model can be found in Appendix E. 

 

3.1.  Current process description 
Essentially, the current situation is introduced, starting with depicting the nature of the process, 

the important tasks of the Funds team. Figure 10 shows the model, followed by its description 

with further explanation about the details. The sub-process of Cash Flow Processing is also 

introduced in 3.1.2., which steps (sub-processes) are detailed and explained below. This section 

is closely connected with the next one, which analyses the current performance. Most of the 

information about the current situation is also derived from the separate interviews with 
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operational officer and subject matter expert, since the available manual descriptions are very 

limited in the quality of giving an overview about the process itself. 

 

3.1.1.  Funds team’s operation 
The team’s operation is closely connected with the tasks of portfolio managers, but also with 

the outside world, such as Transfer Agent’s (TA), custodian’s or external managers’ tasks. 

Portfolio managers are responsible for the creation of the best available investment plan based 

on the preferences of the clients. These customized investment solutions are created and thereby 

orders are raised which is communicated and sent towards the Funds team. The team receives 

each and every order and process them individually. The volume of the fund orders is 

fluctuating, which can be seen in Figure 9. This diagram shows that the automated flow is about 

4 times as much as the manual input in this case. 

 
Figure 9. Fund Order Volume in 2015 at NN IP 

 

Dependent on the type of the order, the order is sent to a counterparty. This either can be the 

Transfer Agent (TA), custodian or external managers. Each counterparty has different 

workflows regarding the tasks related to an order process from NN IP.  

Transfer Agent does acknowledge the receipt of and accepts the orders, sending confirmation 

about the trade. The assigned custodian does initially perform the same steps: acknowledgment 

of receipt and accepting the order. However, they do closely work with transfer agents and they 

are sending the order to them for acceptance. The contract note is created by the transfer agent 

in this case and sent back to the custodian. The custodian does confirm the trade in their system 

and send the received contract note back to the Fund Order Routing team. Any portfolios for 

which a cash flow instruction needs to be sent to external managers, a different workflow is 

adopted, following the acceptance of the receipt, cash flow instructions also have to be 
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accepted. Instructing the related trades is also among their tasks, such as informing the ICS 

accounting team about the trades. 

After receiving contract notes back from the different counterparties, the trade will be 

confirmed in the booking system. Dependent on the type of the transaction, whether it is a 

subscription or redemption, they will be further processing. After sending a settlement 

instruction regarding the subscription, the reconciliation procedure starts one business day after 

the applicable settlement date. This is due to the fact that SWIFTs from custodians are 

processed in Aladdin on a settlement date +1 business day basis. Cash Flows Processing starts 

afterwards, cash flows are reconciled also 1 business days after the settlement date, meaning to 

prepare to report the cash movement. After executing every sub-process of the CFP, an email 

is sent to the Portfolio Manager in order to inform them about reports, estimates about cash 

movements. 

  

After the relevant counterparty does finish the activities related to their processing part, the 

process returns back to the Funds team. Receiving the contract notes from the relevant 

counterparties, then confirming the trade and sending a confirmation to inform the portfolio 

manager if everything has been correctly processed. Cash Flow Processing (here modelled as a 

sub-process) starts after everything has been finished by counterparties. This sub-process will 

receive the main focus in this thesis work. After Cash Flow Processing process has been 

executed, an email is sent to the PMs to inform about the execution of CFP. This information 

is used again in managing the portfolios, since additional information is added about the 

expected cash flows which will need to be covered and acted upon for each portfolio. 
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Figure 10. The detailed process description about the Funds team’s operation 

 
3.1.2. Cash Flow Processing 

The focal point of this thesis work is Cash Flow Processing, which was named – by the business 

process manager - as one of the process which needs some innovative ideas in order to capture 

a more efficient process for the future. The redesign of this process will also help to match with 

the company’s overall strategy, which aims at “Today’s business, tomorrow’s growth” (NN, 

n.d.). 

The process itself has been one of the core processes of the Fund Order Routing team for many 

years. Why is it so important for an asset management company? This process is indispensable 
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in order to communicate the movement of the net amount of cash or cash-equivalents in and 

out of the business. At the most core level of any business, monitoring the cash flow is one of 

the basic daily activities. Especially, when the focus is on the management of financial assets, 

it becomes fundamental.  

 

Currently the process is carried out by an operational officer and subject matter expert. 

According to the FTE planning of the department, this process should be carry out by 1 FTE 

on an 8-hour basis every day. In reality, two officers are busy with it, however one of them not 

on a full 8-hour daily basis. This means the full execution of the process. Therefore, the whole 

process is repeated every single day. The rough overview of the process is depicted in Figure 

11. The goal of the process is to provide Portfolio Managers (PM) with correct cash standings 

for investment decisions. As already the name suggests, all reporting work regarding cash flow 

movements (in- and outflow administration of bookings) is managed by the team.  Depending 

on the type of the fund, the team does execute estimates and finals reporting (overwriting 

estimates from the previous day). This gives indication to the PMs about the amount of cash 

available for further investments. Since many different type of funds (and mandates) are 

handled in the process, several deadlines occur during the day. 

 
Figure 11. Cash Flow Processing overview 

 
As it can be seen from the figure, the distinction is made between own and client-related funds. 

Since about own funds, all financial information are available, the prediction can be made for 

future cash flow movements. This type of action called estimation, which are also reported. As 

in the case of both own and client-related funds, final cash movements are reported. After all, 

cash reconciliation is executed in the operating system, called Aladdin. This action aims at 

solving any breaks (if there are) in the cash management, such as the money did not settle in 

the bank. The system (Aladdin) aims at connecting information, people and technology in order 
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to manage money in real time with extensions such as portfolio management, trading and 

operation tools. 

 

The sub-processes of estimation and final reporting together with cash reconciliation are 

explained in the following. The related compliance management related steps are indicated as 

the red-colored activities. These steps will be further detailed in the current compliance 

management sub-chapter. 

 

Report estimates (for own funds) 

By the time of performing this research - as a result of an earlier applied robotic process 

automation - the flow for reporting estimation for Dutch and LUX funds are automated. This 

means that information is automatically extracted from the operating system, directly sent to 

the robot, which performs all necessary steps, creates and sends an email to the portfolio 

managers. However, to check if the emails were sent out in good order is the responsibility of 

the worker. If it was not, the above mentioned steps have to be performed manually. 

Downloading and extracting the right data for the right type of fund, overwriting the estimation 

from the day before. At this point, dependent on the type of the fund, either Distiller or the 

suitable macro tool has to be run. These tool create an email which needs to be checked before 

it is sent out. In either way, after sending the email, the worker’s initial has to be put signed 

onto the checklist and another worker has to 4-eye the outputs (in reality, these are the emails 

sent). After all, archiving emails and files to the right folder is the last step before concluding 

the estimation report sub-process. This model is shown in Figure 12. 

 

Report finals (for own funds) 

The reporting obligation for finals is a simpler sub-process. Since own funds are all fully 

managed in the operating system, the visibility has to be checked every day if final cash 

standings are uploaded. If yes, the system sends an automatically generated email about the 

upload. The goal of this sub-process is to have everything uploaded at the end of the day for 

each and every fund. If something is not visible, further investigation has to be taken place in 

order to find the cause for the invisibility of final cash standings. The sub-process is detailed in 

Figure 13. 
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Figure 12. Report Estimates (own) 
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Figure 13. Report Finals (own) 
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Report finals (for client funds) 

Reporting the final standings for client-related funds is also a simple step in the whole process, 

since many things are not visible by NN IP. Thereby, an email is received about the cash flows, 

which are uploaded into our operating system with the help of one of the macro tools. After 

uploading these final standings, the check still has to be executed if this exact cash flow has 

settled in the bank or not. If yes, the sub-process ends, but if not, a line pops up about wrong 

transaction. The cause of the non-settlement has to be investigated, which is done by the follow-

up cash reconciliation. The model of reporting finals for client funds can be found in Figure 14. 

 

 
Figure 14. Report finals (client) 

 

Aladdin Cash Reconciliation 

The goal of reconciliation is to check that all transactions have been settled and to ensure that 

the position of all securities listed in Aladdin accurately match with the statements of the 

relevant counterparties. This reconciliation runs on two parallel check, one of them is in an 

offline Excel file downloaded from Aladdin and the other one in the Aladdin’s dashboard.  

The Excel file can be filtered according to a column called ‘Action’ to be able to view the 

breaks in the cash management. This would mean that something went wrong and need to be 

investigated. If there are no visible breaks, then everything went smoothly, but if there are, 

either the relevant team has to be contacted or the advised steps should be taken from the 

reconciliation sheet. After all, exceptions have to be updated with comments to inform other 

part of the department what further steps were taken to solve a break. If the break is solved, the 

“Cash Management” tag has to be changed to “Reconciliation” in the ‘Action’ column. If the 

break is not solved, relevant follow-up actions have to be taken. This file is used to track the 

breaks have happened in the past. 

On the side of the dashboard, in the cash management part actions pop up, if something has to 

be solved. If yes, firstly it has to be checked whether any actions were already made upon them. 

If not, contacting the relevant person or taking the advised steps in the reconciliation sheet are 

the necessary actions to be taken. Conclusively, if the break is resolved, the break item itself 

has to be updated with comments and historical actions, if not, the break has to be reassigned 
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to the Reconciliation team within the department. Aladdin Cash Reconciliation is shown in 

Figure 15. 

 
Figure 15. Aladdin Cash Reconciliation 
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4. Performance description & analysis 
The previous chapter introduces the current process, however the current performance also 

needs to be mapped in analyzing the current situation in most detail. An important aspect of the 

thesis work is theory building, which is theoretically connected to our performance analysis 

part. Therefore, this section starts with introducing compliance dimension as a new dimension 

in a performance evaluation framework. Furthermore, the performance of the current situation 

is analyzed with a qualitative method, whereas the related compliance workflow is illustrated 

and level of compliance is calculated. 

 

4.1. Theory building  
As described by many scholars, compliance and its management became an important feature 

of every organization’s strategy. The increasing number of legislation demands a high 

flexibility in business processes, to be able to quickly adapt to changes. We believe, that adding 

compliance to business process redesign evaluation literature will highly benefit researchers 

and practitioners equally. 

 

4.1.1. Adding compliance dimension to the Devil’s Quadrangle 

This thesis work introduces compliance as a fifth dimension and evaluates this dimension with 

the same method as Reijers & Mansar (2005). The original dimensions were identified by Brand 

and van der Kolk (1995), in which time, cost, quality and flexibility are presented. The gray 

square represents a neutral effect on all four dimensions. This figure will be used to represent 

the evaluation of the heuristics’ effect on each dimensions. The new, extended figure can be 

found in Figure 16. As mentioned by Jansen-Vullers et. al. (2007), all the dimensions within 

the Devil’s quadrangle are firstly defined, therefore we propose the same with compliance 

dimension. Compliance as a dimension here refers to the execution of the process meeting the 

legal and/or internal requirements of accepted practices, legislations, specified standard or 

terms of contract (BusinessDictionary, n.d.). As a two-fold challenge, the compliance can relate 

either to internal or external legislation.  
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Figure 16. The Devil's Pentagon including compliance dimension as a fifth element next to the four basic element which was 

originally described by Brand van der Kolk (1995) 

The evaluation shows if the heuristics has positive (+), negative (-) or a neutral effect on any of 

the dimensions of the Devil’s Quadrangle. It is meaningful to note that positive effect on cost 

and time dimensions mean that cost and time actually go down, therefore the signs are not equal 

to the actual change in that dimension. The same is used to represent compliance: + means that 

heuristics has a positive effect on compliance (stricter steps, more likely that compliance rules 

will not be easily violated), while – means that compliance is negatively affected (looser 

structure, less checks, more likely that compliance rules will be violated). The column of 

compliance evaluation is based on logical reasoning. For make it more clear for reproducibility, 

the basic scenario is explained: the starting point was that any activity has to comply with 

certain kinds of regulations, generally with reporting obligations. Thinking of financial 

(reporting transactions), aviation (reporting the details of the flight, passengers etc.), food 

(reporting the details of the production process) or transportation industry (reporting the details 

of the shipping). Therefore, the impacts of the heuristics are analyzed based on how this 

reporting obligation would change. 

The basic definition of each heuristics is clarified in the following, whereas the explanation for 

the chosen effect is based on the conclusion of the logical reasoning process. As stated in the 

original paper of the best practices, they are gathered around the BPR framework for 

implementation. This framework is based on WCA framework by Alter (1999), the MOBILE 

framework by Jablonski & Bussler (1996), the CIMOSA enterprise modelling views of Berio 

& Vernadat (2001) and process description classes of Seidmann & Sundarajan (1997). The 

framework shown in Figure 17 and the best practices are grouped into its main elements. Before 

analyzing each best practice in more depth in the next section, these groups have to be 



V. Kalocsai 

	 35	

individually investigated whether they are relevant from a compliance point of view. This is 

completed in order to reduce the neutral effect explanations in the succeeding sub-chapter. 

 
Figure 17. Framework for BPR implementation. Reprinted from Best practices in business process redesign: use and impact, 

by S.L.Mansar,  H.A.Reijers, 2007, Business Process Management Journal, 13(2), p. 196. Copyright 2007 by Emerald 

Insight. 

Table 1 shows the summary of the initial judgment of the relevance. The reason why the specific 

groups are determined non-relevant is clarified in this section. Furthermore, the groups with 

each best practice are analyzed in following sub-chapter. 

 
Table 1 Relevance of BPR for Implementation elements for analyzing the change in the compliance dimension 

Relevant groups Non-relevant groups 

Customer External environment 

Business process - operation Organisation – population (except: specialist-generalist; 

empower) 

Business process - behavioral Information (except: Control addition) 

Organisation - structure  

Technology  

 

The external environment group contains anyone related to the process except customers. The 

best practices in this group such as using results of a trusted (counter)party or using a 

standardized interface with customers and partners do not have compliance-related influence. 

The one questionable best practice from this group, namely outsourcing’s influence does 

depend on the interpretation. It suggests to consider outsourcing part of or the whole process, 

since another party might be more efficient in that. We interpret, that any steps related to 
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compliance are not outsourced or at least compliance related steps does belong to oversight, to 

the higher management in the organization, therefore outsourcing would not affect the 

compliance dimension. 

The main group which considers the participants in the process has two sub-groups: 

organization structure and population. The latter one refers to individuals, such as agents who 

can be assigned to execute the process. From this group, we consider the best practice of 

increasing the number of resources not relevant from compliance perspective. The assumption 

is that if new resources are added to the process, they will receive a sufficient training, will 

execute the process in compliant way and would not interfere with the current compliance flow. 

However, the specialist-generalist and empowering best practices will be an exception, since 

the suggestion to give more power, more of the decision-making authority to workers and 

reduce the tasks of the middle management can indeed influence the current compliance flow. 

The group named information refers to all information used or created by the process. To 

improve the flow, best practice suggests to - for instance - subscribe for updates from an 

external party. An exception would be in this case the control addition, which suggests to check 

the completeness and correctness of any incoming material before sent to the customers. Since 

this would involve additional check, some related compliance checks could be merged, thereby 

improving time and efficiency.   

 

4.1.2. Evaluation of the relevant groups of heuristics 

This part of the theory building will introduce a selection of heuristics and their expected 

influence on compliance. The explanation of the expected impact is only described for the most 

influential one of each relevant groups. These explanations are purely based on logical 

reasoning originated from the original description of the heuristic – if compliance is mentioned 

in any context: checks, responsibilities and/or controls – and on additional literature. In each 

group, a summary figure is shown where the other heuristics’ impact can be seen in comparison 

to each other in the same group. The full list of explanation of the earlier chosen relevant 

heuristics are shown in Appendix I. This part of the analysis is also answering one of the sub-

research question.  

 

RQ3: What kind of relationship can be drawn up between the redesign heuristics and 

compliance? 
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i. Customer Heuristics 

Control relocation (Klein (1995)) 

As the name suggests, this heuristic is proposing to move controls towards the customers, 

including different checks and reconciliation. The description of Reijers & Mansar (2005) 

already mentions the higher probability of fraud in this case, therefore the compliance can be 

affected negatively in this case. When controls are moving out of the scope of an organization 

(even if it is towards its own customers), the company is also unintentionally losing control 

over compliance-related steps, creating a more complex activity flow to – for instance – report 

about decisions which have moved towards the customer.  

 
Figure 18. The evaluation of the group "Customer Heuristics" 

 
ii. Business Process - Operation Heuristics 

Activity composition (Hammer & Champy (1993); Rupp & Russell (1994); Peppard & Rowland 

(1995); Berg & Pottjewijd (1997); Reijers & Goverde (1998); van der Aalst (2000); van der 

Aalst & van Hee (2002); Buzacott (1996); Seidmann & Sundararajan (1998)) 

“Combine small activities into composite activities and divide large activities into workable 

smaller activities” (Reijers & Liman Mansar, 2005, p. 296). Larger activities can help with the 

reduction of setup times and may also influence the quality of the work positively. However, 

the heuristics can also turn around by composing too large activities, which eventually can 

result in smaller run-time flexibility and lower quality as the scope of the activity too big and 

activities become unworkable. The goal of this heuristic is to find the best workable size of any 

activity, therefore, the scope should be also kept in mind and should be actively monitored. 

Changing the size of the activities have to be in line with the related compliance flow. Not 

taking that into account, compliance could be negatively influenced since combined/divided 

activities can add difficulties in managing the related compliance flow. For instance: two 
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activities are combined therefore the first activity’s output is vanished, however it was an input 

for a compliance-related step (such as reporting obligation). Similarly, an activity is divided 

into two separate one, therefore the one output is now two different one which creates extra 

difficulties to report. 

 
Figure 19. The evaluation of the group "Business Process – Operation Heuristics" 

 
iii. Business Process - Behavior Heuristics 

Exception (Poyssick & Hannaford (1996); Hammer & Champy (1993)) 

As some processes have special characters and particular necessities, they can be differentiated 

from the normal flow. Typical orders, exceptional clients do call for these actions. Thereby, 

exception heuristic advises to design special business processes for these extraordinary cases. 

Compliance flow can be negatively influenced by that, since deviation from the normal process 

can hide many drawbacks. Any additional steps and/or different execution of activities are 

causing additional difficulties as well for the compliance flow. For instance, a different output 

has to be converted into the general output before it can be an input for the compliance flow. 

The exact knowledge - about how these exceptions are treated - costs large amount of time and 

it can significantly hinder flexibility. 



V. Kalocsai 

	 39	

 
Figure 20. The evaluation of the group "Business Process – Behavior Heuristics" 

 
iv. Organisation - Structure Heuristics 

Split responsibilities (Rupp & Russell (1994); Berg & Pottjewijd (1997)) 

When considering the different roles and responsibilities within a process, one can say try to 

avoid assigning people from different functional units. This heuristic says this is the way to try 

to avoid conflicts and neglecting responsiblities. Reducing the overlap between different 

departments is expected to deliver a better quality and quicker delivery time. Teams mostly 

have definite resources, thereby they can not guarantee to have always enough resources 

available which can – in contrast to the previous expectation – increase the throughput time. 

The compliance element is predicted to be strengthened, due to the above mentioned conflict 

reduction and less overlapping in responsibilities. The reporting obligation itself can also be 

assigned to an executing person of the process. 

 

 
Figure 21. The evaluation of the group "Organisation - structure" 
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Case manager (Hammer & Champy (1993); van der Aalst & van Hee (2002); Buzacott (1996)) 

The last recommendation from this group focuses on appointing one person to a specific type 

of orders, namely the case manager. This person is not specifically involved in the execution of 

the process, the emphasis in on the management of the process. With having an oversight on 

the whole process, the overall external quality will be improved not only from the customer, 

but also from compliance point of view: the communication with compliance department and 

execution of compliance flow both can highly be improved. 

 
Figure 22. The evaluation of the group "Organisation - structure Heuristics" 

 
v. Technology Heuristics 

Activity automation (Peppard & Rowland (1995); Hammer & Champy (1993); Berg & 

Pottjewijd (1997)) 

One can suspect from its name, this best practice proposes to automate activities, which can 

provide faster throughput time with higher quality at a lower cost. If full automation is not 

possible, consideration of automated support for process participants can also be an option. 

When thinking along the compliance dimension, in some cases compliance obligations can be 

partially automated (for instance reporting duties), which can be checked by a responsible 

manager. If the automation works well and produces the desired output, this can largely enhance 

the compliance aspect. As articles related to activity automation suggest (Dimitracopoulos et. 

al., 2018): eliminating human error can highly improve quality, therefore also quality and speed 

of executing the compliance flow. 
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Figure 23. The evaluation of the groups "Information Heuristics” and Technology Heuristics" 

 

Table 2 summarizes the expected impacts on the compliance dimensions, which can be seen as 

the extension of the evaluation of the best practices and the conclusion of the theory building 

part. These forecasted impacts will also be compared to the evaluation of the experts about the 

redesigned process. This also provides a certain type of feedback for the theory, such as 

feedback emerged from practical implementation. Without any doubt, many more (case) studies 

have to be written on the subject before we could draw far-reaching conclusions. 
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Table 2 The summary of evaluation of the heuristics including compliance dimension based on Reijers & Liman Mansar 
(2005, p. 295-304) (Note: any empty cells reflect a neutral impact, grey cells reflect non-relevant in this case)  

 
4.2.  Current performance description 

This part of the analysis would ideally be based on the mix of quantitative and qualitative 

methods. Due to the circumstance that data – such as event logs - is not available about the 

process, simulation based on logs and other quantitative process analysis methods were out of 

the scope. This is due to the lack of an integrated BPMS and since many different systems are 

involved from several different service providers. Thereby, workshops and interviews were 

planned in order to capture some process performance specification. Firstly, the methodology 

is explained, then the evaluation of the current performance and lastly the sequel of the cause 

and effect analysis, listing all the concrete, contributing factors to inefficiency in the CFP. 

Category Heuristics Time Cost Quality Flexibility Compliance 

Customer 
Heuristics 

Control relocation  - +  - 
Contact reduction + - +   
Integration + +  - - 

Business Process 
Operation 
Heuristics 

Case types + + - - + 
Activity elimination + + -   
Case-based work + -    
Triage + + + - - 
Activity composition + + + - - 

Business Process 
Behavior Heuristics 

Resequencing + +    
Parallelism + - - - + 
Knock-out - +    
Exception +  + - - 

Organization 
Heuristics - 

structure 

Case assignment  -  + - + 
Flexible assignment +  +  + 
Centralization + -  + + 
Split responsibilities   + - + 
Customer teams -  + - - 
Numerical involvement  - + - + 
Case manager  - +  + 

Organization 
Heuristics - 
population 

Extra resources + -  +  
Specialize   + -  
Empower + + -  - 

Information 
Heuristics 

Control addition - + +  + 
Buffering + -    

Technology 
Heuristics 

Activity automation + - + - + 
Integral technology + -   + 

External 
Environment 

Heuristics 

Trusted party + + - -  
Outsourcing  + - -  
Interfacing + + +   
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4.2.1. Methodology 
A workshop has been organized to map the current performance.  The workshop participants 

were the following: the subject matter expert has 10+ years of experience in managing and 

executing the process, the other operational officer has 6 months of experience and a junior 

partner who has 3 years of experience within the team and couple of months in the oversight of 

the team’s operations. This setup allowed for a very thoughtful and deep analysis which can 

utilize a senior’s and a novice’s opinion at the same time. The final version of the previously 

introduced process models was also developed with the help of the feedback from the workers. 

During the workshop, several questions were asked which can help to map the performance of 

the current process. The summary and highlights are listed here below. Both of the workers – 

who are busy with Cash Flow Processing on a daily basis -, did also list many contributing 

factors to the inefficiency of the current process. These factors are mostly just practical, 

concrete examples of the previously detailed cause and effect analysis. The performance was 

evaluated on a 10-point Likert scale, where 5 was understood as a neutral effect. 

 

4.2.2. Evaluation 
As explained earlier in the overview, two types of funds are handled, own and client-related 

ones. The throughput time of handling the own funds are very quick, since they are automated 

and problems do not occur frequently. However, non-Dutch and non-LUX funds – which are 

requiring manual input - are way more challenging to process. The formats of the incoming 

documents are usually different (xls, pdf, doc etc.). Some things have to manually entered, 

which all has to be 4-eye checked. This takes unnecessarily long, while there are many others 

things which need to be handled during the workday. If an issue occurs, the reconciliation and 

investigation of each case takes also too long. Since there are many different cases, the steps 

for investigation are all different. The SME has much more experience than others and since 

not every single detail can be recorded into a work manual, this tribal knowledge is extremely 

important during an issue. If she is not working, the process also became unintentionally slower. 

Additionally, the team do not have much flexibility to change the process flow if something 

goes wrong (for instance one of the macro tool does not work). All above mentioned explains 

the low score for the flexibility dimension. This is also closely linked to time dension, where 

the overall score is not too low, however it can be greatly improved. It already did improve over 

the last years. The team evaluated the compliance dimension as a relative neutral dimension, 

since the related compliance flow within the scope of the team is not too big. However, the 
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team also came to the conclusion that the checks executed within the team from compliance 

point of view are satisfactory, but from time and flexibility perspective it is sometimes 

problematic and not too efficient. The quality of the process has been evaluated as relatively 

good, the output provided to PMs has not often been criticized. If any investigation has to be 

done, the team is quickly responsive and start the inspection promptly and keep PMs updated 

about the latest changes. The cost of the process was out of the scope of the officers’ scope, 

thereby this was also given a neutral, baseline score. 

 

Figure 24 and Table 3 also summarizes the evaluation of the current situation. This data will be 

further utilized to depict the expect changes of the redesign options. 

 

 
Figure 24. Current performance of CFP 

Table 3 Current performance scores of CFP 

 
 

Evaluation dimension Scores (n=3) 

Time 6,3 

Cost 5 

Quality 6,7 

Flexibility 3,7  

Compliance 5 

TOTAL 5,34 

 
4.2.3. Factors contributing to the inefficiency of the process 

 

RQ1: What are the main bottlenecks within Cash Flow Processing process? 

 

This part of the analysis goes back until the cause and effect analysis, which list many 

contributing factors to inefficiency. Thereby, the answer for this research question is partly 

derived from the initial bottleneck analysis and the more detailed analysis in this chapter.  

After the process discovery phase, the participants of the performance analysis workshop could 

see the process in details as they could never see it before. Just to note, this factor has been also 

named as not yet embedded and mature business process management culture. Seeing the 

process model as a whole helped them to think about specific issues, which help us to derive a 
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better performance analysis and it will hopefully benefit the organization and the team to 

receive more specific, more valuable recommendations at the end. Table 4 summarizes the 

factors which were gathered by the participants and the eventually affected dimensions within 

the evaluation framework.  
 
Table 4 Contributing factors to inefficiency 

Contributing factors Affected dimension 

The process is too much dependent on Excel, old-fashioned macro tools Time, Flexibility, 

Compliance 

Processing the client funds are extremely slow due to the different input and 

usage of all different macro tools 

Time, Flexibility 

Data received from Transfer Agent is often inaccurate, incomplete Time, Quality, 

Officers (who supposed to work on CFP on a daily basis) do have others 

tasks besides CFP in the Funds’ team 

Time, Flexibility 

All manual input has to be 4-eyed Time, Flexibility, 

Compliance 

Reconciliation goes slowly, investigation and related communication is 

often problematic  

Time 

Checklist has to be uploaded as a new file every single time someone 

updates an item 

Time, Quality, 

Flexibility 

High turnover rate among the workers Time, Cost, Flexibility 

 

As it clearly arises from the table, the dimension time and flexibility was mentioned several 

times. After the initial meetings and process discovery workshop, getting familiar with the 

process’ qualities, it became straightforward that these issues need immediate improvement. In 

the evaluation flexibility did receive a low score and time has been mentioned as one of the 

area which can be highly improved. Thereby, the redesign phase will focus on these dimensions, 

however the importance of compliance can not be emphasized enough. As earlier mentioned, 

it is proposed to add compliance dimension to Devil’s quadrangle, thereby helping practitioners 

during the analysis phase of selecting the right heuristics and taking the expected impact on the 

compliance flow into account.  
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4.3.  Current Compliance Management framework  
As also mentioned by Sadiq et al. (2007) and many other scholars, the biggest challenge still 

lies in attuning business and control objectives during business process design. In this way 

fulfilling two requirements: derive the most efficient process possible and be compliant with 

any laws and legislation relevant in the context of the business process. This sub-chapter 

introduces the current compliance management framework, starting from organization, through 

the team, down to the exact process level. The reasoning also should help to understand the 

context and how the exact control objectives were extracted on the process level.  

 

 
Figure 25. Compliance framework at NN IP 

 

After the analysis of the company’s internal regulations, the so-called “Three Lines of Defence” 

governance, risk and control framework, Figure 25 was drawn to depict where the process lies 

within the organization from a compliance point of view. The red line represents the challenges, 

such as understanding the legislations and translating them into actionable control rules.  

Some practitioners also do use compliance as a way of measuring process performance 

(Bockerstette, 2016) or just simply try to track compliance within business processes using Key 

Performance Indicators (KPIs) (Shamsaei et al., 2010). The Information Technology 

Infrastructure Library (ITIL) also mentions different types of process metrics, which one of 

them is process compliance metric. This definition is further analyzed by Falkowitz (2016) who 

mentions the difficultness of defining how to measure such a dimension as compliance. He 

emphasizes the relevance of controls embedded in the process since there are a widely varying 

types of governance, such as organization-wide policies, external regulations and norms or even 
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internal process policies. Thereby, we put the emphasis on the properly defined control 

objectives and their descriptions.  

 

 

RQ2: How the control objectives are related to the process workflow in the current situation? 

 

Starting at the organization level, our analysis goes further into the business line combined with 

compliance, risk and legal compliance level. The only available documentation was the detailed 

description about the control elements incorporated into the funds’ team operation. The 

Operational Risk Management department is responsible for the oversight of these 

implemented key control elements. These key controls are mostly focused only on the payment 

instructions, which are carrying a lot of additional risks. In Table 5 both control objectives with 

their related risk and control description can be seen. 

 
Table 5 Key control objectives, risks and their description for the Funds’ team (Routing Desk) 

Control 

Objective 

Risk Name Risk Detailed 

Description 

Control Name Control Description 

No inaccurate 
or incomplete 
payments 

Incorrect 
payment 
instruction 

Incorrect financial 
settlement of 
transactions, 
reputational and 
potential financial loss 

4-eye principle 
check 
 

Accuracy and 
completeness of 
payment information is 
checked by a second 
person 

Transfers are 
recorded in an 
accurate, 
complete and 
timely manner 

incorrect/ 
incomplete  
order data 

The orders are placed 
with incomplete data 
attached to them 

4-eye principle 
check 
 

The order ticket will 
also have a 4-eye check, 
Both officers sign on 
the contract note as well 
as the daily checklist on 
TA level. 

 

The first control is related to wrongly addressed payments, thereby potentially causing financial 

loss for the company together with reputation loss.  The payment instruction template has to be 

signed which clearly shows who did instruct the payment, thereby can be followed up in case 

of any incorrectness. This control also tries to prevent fraud, such as intentionally wrongly 

address payments. The next control and risk description details how orders (and the belonging 

update after the receipt of contract note) are created, updated and documented in an accurate, 

complete and timely manner. In order to avoid incorrect and incomplete order data, the order 

ticket and contract note both needs a sign-off. Both of these controls are key controls, have IT 

dependency and have preventive nature.  
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The controls themselves do not have direct influence on CFP, therefore to obtain a thoughtful 

analysis, the control objectives (in the same manner as for the team’s operation) were developed 

for CFP, which is shown in Table 6. As mentioned before, the understanding and fine tuning of 

business and control objectives are an extremely hard and recurring task, thereby we marked it 

as a red line for a possible future focus point when developing any business process (re)design 

with taking compliance into account. 

 
Table 6 The description of key controls and risk framework implemented in Cash Flow Processing 

Control 

Objective 

Risk 

Name 

Risk Detailed 

Description 

Control 

Name 

Control Detailed Description FCL 

rule 

Prevent 
sending out 
incomplete 
or incorrect 
data (for 
estimation) 

Incorrect 
data 

Incomplete, 
incorrect data is 
being used for 
making investment 
decision by PMs 

Sanity 
check, 
checklist 
& 4-eye 
principle 

Before the email is sent out in the 
manual flow, the Operational 
Officer will perform a sanity check 
on the attached data. A second 
Operational Officer performs a 4-
eye check. 

r1 , r2 , 

r3 

Ensure data 
visibility and 
quality in 
time (for 
finals) 

Not on 
time 
delivered 
data 

Incomplete, 
incorrect, low 
quality data is 
provided, not in 
time advising PMs 
about previous 
figures which were 
incorrect 

Checklist 
& 4-eye 
principle 

If the finals are visible in the 
system, a 4-eye check must be 
performed in order to assure that 
the right data is delivered. 

r4 

 

The first control prevents providing wrong data to Portfolio Managers, which can result in 

wrong investment decisions based on incorrect cash movement data. This is due to the fact 

since PMs act upon the estimated figures each and every day. The manual flow of providing 

estimates is highly complicated and time-consuming. The latter control objective ensures data 

visibility and high quality for final cash standing reports. Since these reports also should be 

automatically uploaded, the check can be easily executed on the uploads.  

As the last column shows, we also extracted Formal Contract Language (FCL) rules from the 

control objectives, since these rules will give the basics for the calculation of compliance 

distance. The basics of these rules, the algorithm for calculation and their results are presented 

in the next sub-chapter. 
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4.3.1. Quantification of compliance 
The goal of this sub-chapter is to quantify the compliance currently present in CFP. The 

comparison between internal controls and current state of the business process is made here. 

 

As discussing such an abstract and intangible measure, such as compliance present in business 

process model, one has to be very precise about what and how to measure it. The algorithm 

developed by Lu et al. (2008) will be used here to quantify compliance distance in CFP. This 

specific type of measure was chosen as a result of the fact that it does not simply give back a 

binary result, but it surely gives an indication about the extent of how compliant the business 

process is. The input for this measurement are the control rules and the related business process 

model extracts. 

As the literature study suggests, many articles in the past decade studied the methodology how 

to translate formal language such as set of guidelines, law, regulations, policies and 

recommendations into actionable rules specifically for process models. Governatori and Sadiq 

(2009) mention that the key point which can not be emphasized enough is that compliance is 

the link between two sets of specifications: one from business process side and one from the 

regulator side. This key point can be expressed in form of control rules in a formal language. 

The FCL was presented first by Governatori & Milosevic (2006) and it is a combination of 

defeasible logic and deontic logic of violations. Definition 1 (Lu et al., 2008) explains how the 

rule is built up. 

 
Definition 1 (FCL Rule)  

A rule can be expressed in the form of 

  

 
where r is the name of the rule, A1, …., An are the propositions in the logic and B is the conclusion of the 

rule. 

 

The propositions are built from a finite set of atomic propositions. The operators used such as 

¬ for negation, O for operators, P for permission and  for violation. The concepts of Ideal 

Semantics (Governatori et al., 2006) will provide the means of classifying various degrees of 

compliance between the process behavior and control rules. Thereby, the ideal situation is 

where the execution sequence does not violate the FCL expression, a sub-ideal where the 

execution is still compliant however it does only provide a sub-optimal performance. Logically, 
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a non-ideal situation is where the execution does violate the previously defined control rule or 

does miss out on some required tasks. To gain a deeper understanding of idealness execution 

sequences, the more detailed definition - expressed with set theory formulas - can be found in 

Appendix F. The control rules are depicted in Figure 26, whereas the state of idealness of the 

rules are described in Table 7. 

 
Figure 26. The extracted sub-processes (W1 – W4) of Cash Flow Processing representing respectively the control rules r1 – r4 

The first three control rules are extracted from the reporting estimates (for own funds) sub-

process, whereas the latter control rule is extracted from the reporting final sub-process (for 

own funds). The compliance-related activities are marked with red color. R1 and r2 are related 

to the manual input flow of the estimate reporting, r3 is related to the automated flow of the 

estimate reporting. As it is also mentioned in the table of key controls for CFP, r4 is related to 

the final reporting, making sure that the uploads are there on time (if not, investigating the 

cause) and ensuring correct, high quality data. 

The first rule (r1: A  B; C) expresses that if A is executed, then B and C must follow. In this 

case there are no alternative tasks which could replace the non-occurrence of B and C. 

Respectively, r2 and r3 have to be interpreted in the same way. The last rule (r4: H  I; J; K 

L) denotes that when H occurs, the sequence of I, J and K must follow. However, if this does 

not happen, an alternative way such as executing task L is also acceptable (however not ideal 

situation, therefore it will be noted as a sub-ideal situation). One can rightly pose the question 

in this situation that how can the execution of L be a sub-ideal situation, where the compliance-

related steps are not occurring? If L is executed - the investigation for the cause of why the 

information is missing from the internal system - the process will eventually return to execute 
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task H again and hopefully will see the upload in the system (therefore proceeding with I, J and 

K). This form of the process model will guarantee that the compliance-related steps will be 

performed. 

 
Table 7 State of idealness regarding control rules r1 – r4 

Control Rules Sr 
ideal Sr 

sub-ideal Sr 
non-compliant 

r1: A  B; C <A, B, C> - <A> 
<A, B> 
<A, C> 
<A, C, B> 

r2: C  D; E <C, D, E> - <C> 
<C, D> 
<C, E> 

r3: F  G; D; E <F, G, D, E> - <F> 
<F, G> 
<F, D> 
<F, E> 

r4: H  I; J; K  L <H, I, J, K> <H, L> 
<H, L, I, J, K> 

<H> 
<H, I> 
<H, J> 
<H, K> 
<H, I, J> 
<H, I, K> 
<H, J, K> 
<H, I, J, L> 
<H, J, K, L> 

 

As it can be seen from the Table 7, the sub-ideal situations for r1, r2, and r3 are non-existing, 

since the premises of the rules are only one task and conclusion of the rule are several tasks.  

Any sub-ideal situation expresses a situation which is still compliant to the control rule however 

the performance is sub-optimal. In case of r1 if A is not executed (sequence of <B, C>), the 

situation is irrelevant, since no rule is applicable. In all other situations (<A>, <A, B>, <A, C>) 

the sequences are not compliant because the rule (B and C both have to be executed) is 

breached.  

 

The distance is calculated in order to indicate the degree of match between the set of control 

rules and Cash Flow Processing’s process model. The algorithm is based partly on the concept 

of support (van der Aalst et al., 2006). Given the set of execution sequence of activities (S) and 

the process model (W), the support of the process model based on a sequence s  S is given by 

the ratio of tasks in s which can be carried out in the process model. As a result, the support of 

1 means complete match, the entire sequence (s) can be executed and 0 means no support. This 

theory is used to check the process model against the earlier defined control rules. The obtained 
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results are being referred as ideal and sub-ideal compliance degree. The detailed description of 

the algorithm can be found in Appendix G, but for easier interpretation two examples are 

depicted here to explain how the calculations are completed. 

 

Initially, the sub-processes (Figure 26) were extracted in order to represent only the necessary 

tasks for the control rules. The different functions such as Trigger, Disable, Initial and 

SubInitial (Lu et al., 2008) are core elements of the algorithm. The function Trigger would 

return set of tasks which are triggered by executing a certain activity in the process model, 

Disable would give the set of tasks which are disabled, the rules of the process model do not 

allow for executing activities after a certain activity has been completed. Initial function returns 

the first task node in the process model, whereas SubInitial returns the first task nodes after the 

last element in the antecedent of the control rule (r). 

 

Just to clarify, the computation will be represented in case of r1: to calculate the ideal 

compliance degree, we input the process model W1 and the ideal execution sequence of r1 (Sr
1 

ideal = {<A,B,C>}). After taking SubInitial (W1, r1), B triggered and after the execution of B, C 

is also triggered, which results in (1+1)/2 = 1, which can be already seen since B and C is the 

exact execution sequence. An instance will also be depicted in computing the sub-ideal 

compliance degree in case of r4: input of W4 and one of the sub-ideal executing sequence of r4 

(Sr
4 sub-ideal = {<H,L,I,J,K>}). After executing H, we enable I and L. Since it is a sub-ideal 

situation, we perform L, which step disables I, J and K, resulting in a sub-ideal degree for this 

sequence of (1+0+0+0)/4 = 0.25. The other sub-ideal sequence {<H,L>} is possible, since L is 

enabled after executing H: 1+0/1 = 1. The average of these two compliance degree, (1+0.25)/2 

= 0.625, which gives the overall sub-ideal compliance degree for control rule 4. All other results 

and the rest of the calculations are shown in Table 8. 

 

Table 8 Compliance measurement for Cash Flow Processing (AS-IS model) 

Control Rules Ideal Compliance Degree Sub-Ideal Compliance Degree 

r1: A  B; C 1 0 

r2: C  D; E 1 0 

r3: F  G; D; E 1 0 

r4: H  I; J; K  L 1 0.625 

TOTAL 1 0.156 
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As the results indicate, all control rules are supported by the current process model, which mean 

that the AS-IS situation is an ideal design from compliance point of view. The sub-ideal 

compliance degree shows that the process model only contains very few sub-ideal situations. 

The article of Lu et al. (2008) details that they use this degree as an auxiliary measurement to 

check the expressiveness of the process model (in terms of ideal and sub-ideal sequences).  

Additionally, these results only express the process model’s designed execution, but not the 

actual behavior of the process. With sufficient data available, these calculations should be 

further calibrated with execution history. This will produce a weighted degree, proportionally 

divided with the number of execution of each sequence. Conclusively, improving the number 

of sub-ideal executions will be the goal in the TO-BE situation, just as keeping the ideal 

compliance degree on the level of 1.  
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5. Design 
Following the structure of the research framework, this chapter details the selection of best 

practices for the redesign just as depicting the future process model, paying special attention to 

any changes in the compliance flow. The expected changes according to the theoretical 

assumptions are also described here. 

 

5.1. Heuristics selection for Business Process Redesign 
 
RQ4: Which redesign heuristics are relevant when applying it to NN IP’s CFP process? 

 
To define the set of best practices which will be used, the methodology part has to be clearly 

defined first. In scientific literature, not that many papers available about characterizing an 

effective method how to choose the best practices. This probably arises from its nature: best 

practices do already depict an expected impact on the four dimensions (time, cost, quality and 

flexibility) in the paper of Reijers & Mansar (2005). Consequently, the pre-defined problem 

statement and the accurately carried out performance evaluation can show in which dimensions 

does the process need profound improvement. Hanafizadeh et al. (2009) specifies a 

methodology which aims attention at the alignment of best practices with organization’s 

strategy. Different strategic practices were identified among the best practices, thereby helping 

practitioners (especially management) to select the right heuristics. Due to the limited time of 

the managers, this method was not considered as possible selection strategy. Limam Mansar & 

Reijers (2007) summarizes the “top ten” best practices found through survey among 

experienced practitioners.  

 
Table 9 Top ten best practices reprinted from Reijers & Liman Mansar (2007), Table II.,  p.199 

Top 10 Best Practices 

1. Task elimination 6. Resequencing 

2. Task composition 7. Specialist-generalist 

3. Integral technology 8. Integration 

4. Empower 9. Parallelism 

5. Order assignment 10. Numerical involvement 

 

The selection of the most popular best practices will be kept in mind and will be taken into 

account also at the theory building part by the evaluation. 
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The summary of the performance analysis shows that CFP needs far-reaching improvement 

along time and flexibility dimensions. Firstly, the heuristics with positive expected impact on 

time and flexibility were considered. The evaluation has taken into account the table with best 

practices and their expected impact on the business process from the paper of Reijers & Liman 

Mansar (2005, Table 1, pp. 285-292). 

 
Table 10 List of best practices selected according to the expected impact and problem-specific ones 

Heuristics which impact time and flexibility 

dimension positively 

Heuristics selected specifically by 

contributing factors 

1. Centralization 4. Task automation 

2. Extra resources 5. Integral technology 

3. Specialist – generalist 6. Task elimination 

  7. Outsourcing 

 

Centralization in this specific case would mean that with the geographically dispersed 

participants - the different counterparties and different NN IP offices – the worker should act 

as if they would be centralized. With the help of nowadays’ integrated technology – instant 

messaging and calling enterprise software – it is the case, the profound problem is with their 

input they provide to CFP or their reachability and problem solving methods. Any international 

organization has to tackle cross-cultural diversity, creating an advantage of the differences in 

thinking and problem-solving technique rather than seeing it as a problem. This will be not 

further considered as a redesign option, since overcoming socio-cultural challenge in such a big 

extent is out of the scope. 

Extra resources could be a huge help for the team. However – as earlier mentioned -, the process 

itself does not create competitive advantage, thereby it is extremely hard to get more financial 

support for applying more workers. Interns are budget-friendly solutions, however the short-

term stay (6-month period) does take away the advantage created by the cost dimension. This 

solution is seen more as a quick fix rather than a long-term, sustainable solution. 

Specialist – generalist heuristic suggests to consider deepening the skills of the workers, which 

could benefit the process along the time and quality dimension. Flexibility however would not 

be influenced, but considering some of the causes for inefficiency, this heuristic is highly 

beneficial for CFP. 

Task automation was specifically chosen, since one of the biggest challenge the team faces with 

is along the time and quality dimension: any manual input (regarding the estimates report) takes 
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tremendous amount of time and the workers are also more prone to errors. Consequently, this 

heuristic will be considered and proposed for implementation. 

Integral technology would mean in this case leveraging the existing ecosystem’s advantages, 

benefiting from the subscription and services which the organization is already using. This can 

also change the way many things are handled, also allowing for the possibility of improving 

compliance flow at the same time. 

Task elimination proposes to eliminate unnecessary tasks from the business process. Based on 

the performance evaluation, the last sub-process (Aladdin Cash Reconciliation) has been 

criticized by the workers that it has been a long outdated part of the process and in reality 

newcomers do not get trained on doing this part. However, the SME has still been doing it, but 

she did not find it as an indispensable part of the reconciliation.  

Outsourcing is a way of finding other workforce and reducing the cost of executing the process. 

The importance of CFP within the transaction processing department is enormous and does 

carry lot of responsibilities (such as mentioned in the detailed risk descriptions). Some other 

tasks of the department are already outsourced, but this process does closely belong to the 

oversight. Accordingly, this process will not be considered to be outsourced. 

 

5.2.  Redesign description 
 
RQ5: How to apply the redesign in a compliance-driven way to NN IP’s CFP process, what do 

the TO-BE workflows look like? 

 
This description will give a comprehensive picture of the future situation, depicting the changes 

one by one. It is meaningful to note that some heuristics (due to its nature) are not directly 

visible in the process model. These best practices are proposing changes which also closely 

interfere with the process’ ecosystem, such as resource, information, behavior and 

technological adjustments. Chapter 4.3 specifies firstly the changes, their expected impact 

according to the theory and sub-chapter 4.3.1 details the expected impact on the compliance 

flow according to the earlier proposed theory building part. The evaluation according to the 

team will be introduced in the next chapter. 

 
H1: Specialist - generalist 

This heuristic suggests to consider turning the SME into a specialist of CFP. The whole process 

does deal with many different type of funds, which all require small additions to the general 
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process described above. The current work manual is outdated, however not all small 

adjustments can be described, thereby the SME sits with newcomers to explain changes. This 

take tremendous amount of extra time considering the fact that the turnover ratio is relatively 

high. Her knowledge comes from the experience she has achieved in the past 10+ years. This 

exact knowledge and its documentation - which we earlier referred as tribal knowledge in our 

initial analysis -, is remarkably missing from the current process. 

 

Expected impact 

Building on the theory and taking the expected impact on the Devil’s quadrangle suggested by 

Reijers & Liman Mansar (2005), applying a specialist instead of generalist to a specific process 

is expected to influence quality dimension positively. However, generalist also have more 

flexibility to move between different processes and specialist would decrease the flexibility if 

she/he is not available at any time. 

 
 
H2: Task automation 

One of the main weaknesses of the manual flow for the estimation reports is the speed of 

execution. The flow for Dutch and Lux funds are already automated, where a robot 

automatically performs all the steps as part of robotic process automation project, which has 

been developed in the past year. However, the files from different counterparties arrive in 

different formats, which has to be manually processed. These are done either with the help of 

‘Distiller’ application or with macro tools within Excel which both create the output (email) 

afterwards. Therefore, the proposed change would include the macro tools and distiller into the 

robotic process automation project, leveraging the capabilities of the already existing ecosystem 

and technology. 
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Figure 27. Task automation proposed change for estimation report 

 

As Figure 27 shows, the bottom part of the estimation flow would be fully automated, resulting 

in having an intermediate event which indicates that the robot automatically perform the steps.  

 

Expected impact 

According to Dimitracopoulos et al. (2018) automation can target five areas of impact and the 

business goal has to be aligned with the exactly targeted area. These can be new capabilities, 

higher quality, greater speed, scaled capabilities or fewer workers. In case of this manual flow, 

it is unequivocal that the target will be quality and speed dimensions. An analysis in this study 

also shows that the applicability of automation is the highest in the finance sector. Cost and 

flexibility would be impacted negatively: any process automation does require a financial 

support and changing something in the automated process flow would require expertise’s 

opinion, skill and time to change. 

 
H3: Integral technology 

Large organizations usually have many purchased services or being subscribed for them, but 

for business development it is intensely significant to be aware of these opportunities. Integral 

technology suggests to eliminate physical constraints in a process by applying new technology. 

The way of informing each other about the executed tasks (and also the way of keeping track 

who have executed certain tasks) are happening currently in an old-fashioned, paper-based 

manner. This checklist is archived into a folder in a closet at the team’s location on the floor. A 
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way of innovating this execution can be an online checklist, which could be used also as an 

online approval system with leveraging the benefits of using digital signatures. The current and 

proposed changed is shown in Figure 28 and 29. 

 

 

  
Figure 28. The AS-IS situation for signing checklist and executing 4-eye principle 

  

 
Figure 29. The proposed change for online checklist and executing 4-eye principle 

Expected impact 

It is rather tough to estimate the impact of this best practice, since this expectation does largely 

depend on the technology itself, the ecosystem’s possibilities (other technologies which have 

already been implemented, so the new technology can benefit from it) and which industry it is 

implemented: for instance, employees in technological field are more interested in new 

technologies and are more open to innovation. The fear with new technology may decrease 

quality if workers are resistant to change, however if workers are comfortable with adapting, 

this could also provide new possibilities. Flexibility is also correlated with the operating 

environment. Time is expected to be positively influenced and cost negatively as in case of any 

new technology: technology makes operation simpler but also requires financing. 

 

H4: Task elimination 

The last best practice proposes to eliminate certain activities thereby allowing a faster 

throughput time for the whole process. The sub-process of Aladdin reconciliation has been 

executed in two, very similar way. As making sure that the similarity of the two concurrent 

flow are high, the method proposed by Castano et al. (1999) can be used to validate this 

intention. The proposed change would only allow for execution within the Aladdin system and 

it would eliminate the execution of downloading the data from this system and process it in an 

offline document. 
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Figure 30. Proposed change for the activity flow of Aladdin Cash Reconciliation 

Expected impact 

Eliminating this flow is expected to positively influence time and reduce costs as workers would 

not be busy with it for any longer time. If it does not add significant value, it could be considered 

as unnecessary time spent within a business day. The quality is expected to be reduced, as other 

departments/team might use that output file as input file. Flexibility is not expected to be change 

in this case. 

 

The above mentioned best practices and their expected impact was mainly focused on the four 

original dimensions, however the compliance flow is also being influenced by the proposed 

changes. 

 
5.3.  Redesign’s expected impact on compliance dimension 

Before answering this research question, it is crucial to mention one of the limitations of this 

process model: the related compliance flow is very limited in the scope of the team, thereby not 

all changes and impacts are directly visible in the model. This section will detail the expected 

impact on compliance, in many cases arguing the impact on the process’ ecosystem. These 

proposed changes and expected impacts will be evaluated in the next chapter together with the 

expert team. 

 

H1: Specialist – generalist 

As the theory building part suggests, involving specialist or generalist can in both ways 

influence the related compliance flow. In this case, suggesting to evolve one of the worker into 

a specialist’s role could positively influence the related compliance flow. The management’s 

task is to fully inform the specialist about any follow-up procedures which can result in higher 

process awareness, picturing the process in the whole department’s environment. 
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H2: Task automation 

From compliance point of view, the expected impact of any task automation is very dependent 

on the exact application. Honig (2018) acknowledges the benefits of automation on the related 

compliance flow and highlights that replacing risky manual processes with automation can 

enforce more secured operation. Specifically, within the financial industry, it is mentioned in a 

report by Deloitte (2015) that financial risk can be mitigated by robotic process automation 

(RPA), however the key risks of regulatory area have to be correctly mapped: bot-related errors 

can still affect validity and accuracy, just as well the lack of clear guidance from regulatory 

bodies can result in incorrect algorithm design. Since these risk mapping activities are out of 

the scope the team’s operation, the overall expected impact is positive. 

 

H3: Integral technology 

This specific best practice does target the compliance-related steps, but from an execution time 

perspective. The technology itself would create a more flexible environment for checklist and 

4-eye principle. It is also expected to add more transparency to the compliance flow, such as 

the platform owners could grant access to stakeholders (such as workers in compliance, legal 

and/or operational risk management department), which makes the communication also faster 

and more efficient. If tracing back is necessary, the steps done by a specific person can be easily 

detected with search function. 

 
Figure 31. Proposed change to implement integral technology 

 

As described by Gossington (2017), compliance challenges have to be addressed by 

organizations in a fast-changing digital landscape. By being complied in the traditional way 

(this could mean lot of manual work), whilst exploring the advantages of digital transformation 

does describe our work nowadays. It is also found by Kaminski et al. (2017) that compliance 
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staff are spending only 20 percent of their time on critical high-risk issues, which arises from 

the fact that still much manual work present.  

 

H4: Task elimination 

As stated in the theory building part, compliance flow theoretically should not be either 

positively or negatively influenced by the implementation of this best practice. Nonetheless, 

before and during the implementation of this best practice, one has to be convinced about that 

changes will not impact any other input requirements. Reijers & Liman Mansar (2005) refers 

to identifying unnecessary tasks through a certain method (entity-based similarity coefficients), 

where the degree of similarities is being checked. One has to make sure about that steps related 

to key controls and/or control objectives are not identified as highly similar.  
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6. Evaluation 
This section consists of the last part of the research framework, which evaluates the redesign 

from several point of view. In this research the theoretical focus of the business process redesign 

has been put on presenting a new dimension in the Devil’s quadrangle, the compliance 

dimension. Since Reijers & Liman Mansar (2005) details the expected impacts of best practices 

on each dimension, thereby this new evaluation aspect has been introduced in the previous 

chapter. 

The results of the evaluation of Cash Flow Processing’s redesign is introduced here. This is 

purely based on workshops with workers and self-reflectively on the earlier formulated problem 

statement and on the as-is process performance interviews. It is also worth to acknowledge, that 

the evaluation has been done in relative comparison to the current situation. A summary figure 

is given where the proposed changes are exhibited - in terms of changes along the different 

dimensions -, relative to each other. The quantification of the compliance flow - the compliance 

distance - is repeatedly calculated in the to-be situation as well. Last, but not least all of the 

above mentioned help in deriving a definite answer for the last sub-research question. 

 

6.1. Evaluation of the redesign 
 
RQ6: How does the redesign of the workflow impact the parallel compliance process and what 

does the evaluation show in the Devil’s pentagon? 

 
This part of the chapter aims attention at evaluating the expected impacts of best practices for 

CFP, analyzing the exact situation and surroundings of possible implementation. The 

comparison with the current situation is done in the recently proposed Devil’s pentagon, which 

brings in compliance as fifth evaluation point of view. This part also answers the last research 

question, exhibiting the expected changes. It is crucial to mention that the predicted changes 

are related to the whole process environment and not being evaluated in the sub-process 

environment. This is due to the fact, that the improvement aims at the process as a whole. 

 
 
H1: Specialist - generalist 

Turning SME into a specialist of this process, using the profound, tribal knowledge she already 

possesses can certainly result in higher quality and could deliver a more sustainable future. This 

means that she would leave all other tasks originating from the Funds’ team (executing 
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payments, checking contract notes etc.) and focuses only on this process. With a more efficient 

version of this process, the leading/senior expert role could be assigned to her. This proposed 

adjustment would change her work description, taking more responsibility in the process 

development side, such as updating manual and creating some time for her to sit with business 

process managers to further think about development and possibilities. The execution time 

within a business day could be positively influenced, not bringing many overtime for the 

workers. In this case, this would not result in significantly higher cost, since training and/or 

hiring someone with special expertise is not needed, just promoting the SME. Comparing the 

cost here to process automation for instance, these costs are negligible. 

This change can also be identified as leveraging employee’s strengths/skills developed within 

the organization. Workplaces which are focusing on bringing out more from employee’s 

strengths are performing better and realizing more positive business results than others (Rigoni 

& Asplund, 2016). However, documenting her knowledge and assigning more time for training 

the new workers from time to time should keep up this dimension in long-term. The team also 

acknowledges it, that currently the situation is the same - she is the only person who possesses 

the required knowledge for some small changes – therefore the flexibility would not change in 

short-term. The evaluation of the first heuristic in terms of all dimensions is shown in Figure 

32. 

 

Compliance flow 

Some reporting obligations are out of the scope of the team, but closely related to the tasks they 

perform every day. A specialist is also expected to be more process-aware, thereby being 

informed and up-to-date with any follow-up procedures, updated risk and control objectives. 

Rubin (2012) also proposes that by increasing risk awareness, the overall success chance is also 

higher. If any other departments (such as reporting, legal or compliance) would require input 

from the team side, it is also likely that specialist will provide higher quality answer than a 

generalist. Appointing someone to a more specialized position can positively influence the 

related compliance flow. This result is in contrast with the earlier proposed finding (impact on 

compliance flow). 
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Figure 32. Evaluation of H1 in comparison with current situation 

H2: Task automation 

This is one of the most desired and feasible change according to the workshop’s participants. 

Since the automated activity flow for the other type of funds is already in use, many things are 

already arranged for this change. However, the team emphasizes, that not all macro tools and 

distiller can be replaced, firstly all macro tools have to be embedded into the distiller, then the 

robot could pick up the distiller for full automation. As it was expected, cost would be 

negatively, time and quality would be highly positively impacted. The only barrier for 

implementation lies in the minor changes and in reachability options for input files. In the case, 

if something goes wrong with the automated flow, there is not much flexibility in the process 

(however manual execution is still possible). Figure 33 shows the evaluation of the second 

proposed change compared to the current situation.  

 
Compliance flow 

Luckily, the team and their process has been already engaged in an RPA project before, which 

also largely mitigates compliance-related risks. It is clear that reducing human input will reduce 

risks, by which the compliance flow likely to be positively influenced. As a verification of the 

application of this best practice in this context, Deloitte (2015) also lists frequent application 

areas of RPA, where Perform Banking & Cash Management Activities within Transaction 

Processing did receive a ‘high frequency’ classification.  
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Figure 33. Evaluation of H2 in comparison with current situation 

H3: Integral technology 

The exact enterprise software is called Microsoft Flow, which have originally designed for 

automating process flows, but it is perfectly applicable in this case. The organization currently 

holds Microsoft subscription, thereby using another application would not significantly higher 

already existing costs. Creating and sharing automated process requests can speed up the 

process significantly. The time currently spent on physically archiving this document is also 

spared at the end of the day. Giving access to relevant stakeholders within the organization 

could also highly increase transparency of the process and making the checklist also more 

flexible to any changes. The quality of the documentation can be highly improved with 

exploiting the possibilities of the new technology (such as any signatures can be traced back 

when the 4-eye has taken place, which was not possible on the paper version). Retrieving event 

logs could also help with future improvements. In contrast with the previous expectation, the 

quality and flexibility dimensions were evaluated as benefiting from this change. 

 

Compliance flow 

This specific best practice does target the compliance-related steps, but from an execution time 

perspective. The technology itself would create a more flexible environment for checklist and 

4-eye principle. It is also expected to add more transparency to the compliance flow, such as 

the platform owners could grant access to stakeholders (such as workers in compliance, legal 

and/or operational risk management department), which makes the communication also faster 

and more efficient. If tracing back is necessary, the steps done by a specific person can be easily 

detected with search function. The earlier mentioned software for possible implementation 

(Microsoft Flow) also supports securing data using built-in and customized data loss prevention 
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policies. The team also mentions that payments are already having an online approval system, 

thereby implementation could be absolutely feasible from compliance and operational risk 

management point of view. The evaluation – including all five dimensions – is depicted in 

Figure 34. 

 
Figure 34. Evaluation of H3 in comparison with current situation 

H4: Task elimination 

After the process discovery phase, a fundamental fact has been discovered which can 

significantly change the flow and speed of the reconciliation phase. The cash reconciliation is 

originally running on two concurrent ways: one done in the Aladdin itself and another one in 

an offline Excel file. However, this offline Excel file is downloaded from Aladdin and it is used 

to track historical data, breaks from the past. Aladdin has been updated in the past years, 

therefore changes can also be tracked there (clicking on the transaction details, all comments 

can be seen). Conclusively, the breaks can be tracked within the operating system’s boundaries 

which makes the other flow unnecessary. Obviously, the change’s biggest impact would be on 

the time dimension, since the more simplified version take considerably less time. The cost 

dimension – as in the case of any other previous best practices -, is more optimized, since more 

efficiency would mean using the resources in a more profitable way, thereby managers do not 

have pay overtime due to inefficient process execution. However, this cost is negligible 

compared to the size of the whole process. As it can be clearly seen from the proposed change, 

the breaks are only being tracked in Aladdin, not causing any possible contradiction between 

two files anymore. This could also increase the overall quality, since the updates are always 

registered in Aladdin (meanwhile the offline file does not update automatically). Figure 35 

shows the evaluation of task elimination compared to the current situation.  

Compliance flow 



How to redesign business processes in a compliance-driven way 

68	
	

Within the scope of cash reconciliation sub-process there was no related compliance flow 

modelled. However - in broader operation -, one has to make sure that the eliminated Excel file 

is not used as an input in any other team and if it is, then clearly communicate the changes and 

help where to find the equivalent data in Aladdin. 

 
Figure 35. Evaluation of H4 in comparison with current situation 

 

The importance to show the proposed changes and their evaluation in comparison with each 

other can not be emphasized enough. The biggest impact on the time dimension – according to 

the team’s evaluation – could arise from task automation, since the manual flow could be 

replaced by these automated sequence. Secondly, replacing the paper-based 4-eye principle 

could also highly improve the execution time, but certainly less than task automation. Lastly, 

applying a specialist and task elimination would both positively influence, however only in 

small extent. 

 
Figure 36. Evaluation of the proposed changes (H1-H4) in comparison with current situation 
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The cost dimension received a very straightforward evaluation, as specialist and task 

elimination would only negligibly affect the budget. Nonetheless, task automation would be the 

priciest of all and applying integral technology would also require significant investment. 

Together with time, the quality dimension is expected to be positively influenced by all 

heuristics. Task automation – obviously – could bring the most benefits, whereas specialist and 

integral technology is expected to result the same amount of improvement. Task elimination - 

as not executing the reconciliation in two different locations anymore -, is also expected to 

decrease any contradiction in the future, thereby increase the quality of the executed process. 

To continue with the evaluation of flexibility, only task automation would influence it 

negatively, as something goes wrong, the manual replacement would be time-consuming and 

problematic. Appointing a specialist and eliminating a task were considered as non-influencing 

factor for this dimension, whereas integral technology could open up for new possibilities, such 

as being more flexible in executing the 4-eye checks through the online system. 

The newly added dimension of the evaluation framework – namely compliance – has indicated 

a long discussion, but resulted in satisfactory conclusion: integral technology and task 

automation could influence compliance highly positively, the first through its benefits of 

executing the checks more dynamically and being more transparent to stakeholders, while the 

ladder one through the reduced human input through the process. Having a specialist – being 

more process aware – could also improve, through the fact that she is more aware of the 

ecosystem’s operation and any compliance-related follow up activities. Lastly, task elimination 

would not influence the related compliance flow. 

 
6.2.  Verification with compliance distance  

To further evaluate how the redesign could impact the related compliance flow, the compliance 

distance is calculated again. This can be seen as a design-time verification to inform the 

management about that the level of compliance.   

The second (H2) and third (H3) proposed changes are influencing the compliance flow. The 

task automation influences the steps in sub-process W1a,: instead of running the macro tool, 

now the robot automatically performs the steps. In all other sub-processes (W2a, W3a, W4a) the 

way of executing the 4-eye procedure change, also the checklist execution. However, this only 

adds one additional step (namely sending the message to request 4-eye), thereby the process is 

still expected to be fully compliant. Figure 37 shows the new sub-processes and Table 11 the 

new state of idealness, execution sequences. 
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Figure 37.The extracted sub-processes (W1a – W4a) of Cash Flow Processing representing respectively the control rules r5 – 

r8 

Table 11 State of idealness regarding control rules r5 – r8 

Control Rules Sr 
ideal Sr 

sub-ideal Sr 
non-compliant* 

r5: A  B; C <A, B, C> - <A> 
<A, B> 
<A, C> 

r6: C  D; E; F <C, D, E, F> - <C> 
<C, D> 
<C, E> 
<C, F> 

r7: G  H; D; E; F <G, H, D, E, F> - <G> 
<G, H> 
<G, D> 
<G, E> 
<G, F> 

r8: I  J; K; L; M  N <I, J, K, L, M> <I, N> 
<I, N, J, K, L, M> 

<I> 
<I, J> 
<I, K> 
<I, L> 
<I, M> 
 

*For the detailed Sr
non-compliant list, see Appendix X. 

 

The calculation follows as already introduced during the design stage. The computation of the 

sub-ideal compliance degree in case of r4 will be introduced: input of W4 and one of the sub-

ideal executing sequence of r4 (Sr
4 sub-ideal = {<I,N,J,K,L,M>}). After executing I, we enable J and 

N. Since it is a sub-ideal situation, we perform N, which step disables J, K, L and M, resulting 

in a sub-ideal degree for this sequence of (1+0+0+0+0)/5 = 0.2. All other results and the rest of 

the calculations are shown in Table 12. 
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Table 12 Compliance measurement for Cash Flow Processing (AS-IS model) 

Control Rules Ideal Compliance Degree Sub-Ideal Compliance Degree 

r5: A  B; C 1 0 

r6: C  D; E; F 1 0 

r7: G  H; D; E; F 1 0 

r8: I  J; K; L; M  N 1 0.6 

TOTAL 1 0.15 

The explanation for the results are very similar: the ideal compliance degree has a result of 1, 

which means that the process after the redesign is also fully compliant. The proposed changes 

do not interfere with key controls and control objectives, only innovating the execution of these 

checks.  

 

The effect of Heuristic Process Redesign method in calculation 

A theoretical implication also follows from the results of the compliance distance calculation: 

one can notice that the calculation and results are very similar. It can be explained through the 

nature of the Heuristic Process Redesign: as mentioned in the phase when the selection for the 

right method was explained, HPR is a transactional method and not a transformational. This 

implies that this redesign method does not challenge the foundations of the process model, but 

gives recommendations and pursue improvements in the overall process. Transformational 

methods change the process on a grand scale, thereby altering – in principal – the whole 

execution, including compliance flow’s activities. 

 

Generalizability of the results 

RQ7: How can the research, its execution and the results be utilized in other industries as well?  

The methodology of the case study research, starting from the original bottleneck analysis, 

through modelling the control objectives, translating them into the control rules (and thereby 

into activities), calculating the compliance distance, while selecting relevant heuristics based 

on the performance analysis can be applied in other industrial contexts as well. The application 

of the Devil’s quadrangle has already been extensive, thereby the extended evaluation method 

could increase its original efficiency in business process redesign applications. A special 

attention needs to be paid to the individual requirements, such as the goal of the process and 

the regulating environment where the process is executed. Also, a common understanding of 

the methodology of the integrated compliance calculation needs to be achieved before 

proceeding with its evaluation. 
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7. Conclusion 
This section’s main goal is to summarize the findings, where the answer for the main research 

question is detailed in Section 7.1, along with presenting the artefact. Furthermore, the 

limitations and future research areas are discussed, followed by the recommendations to the 

company and final remarks. 

 

7.1.  Main findings 
RQ: How to apply heuristics redesign in a compliance-driven way for NN IP’s Cash Flow 

Processing process and how does redesign impact the related level of compliance distance?   

 

The past years’ happening also urge companies to innovate, to put more emphasis on their 

compliance-related activities. NN IP has been constantly adapting new regulations, thereby 

they have to make sure that all of their activities are aligned with the implemented controls. 

The problem statement mainly includes time and flexibility issues which are resulting 

inefficiency, such as executing a problematic manual flow, which implies lots of additional 

(manual) work. 

The initial analysis part started with a cause and effect analysis, followed by interviews and 

process discovery workshop. This has helped to derive the current process model. A specific 

method – heuristic process redesign – has been chosen, since this provides general 

recommendation to a wide range of companies. After the proposal of the potential changes for 

the Cash Flow Processing based on best practices, the evaluation is completed with the 

involvement of the expert team. 

As the artefact of the thesis, an extended Devil’s quadrangle is presented - introducing 

compliance as its fifth dimension -, thereby contributing to the existing evaluation framework’s 

literature. The expected impact of each heuristics is depicted, followed by logical reasoning. 

To contribute to redesign case studies’ literature, the evaluation part is extended with an exact 

compliance measurement method. Therefore, as a design-time verification method, the 

calculation of compliance distance is performed, which means introducing a new (compliance) 

evaluation method in BPR’s literature. 

The most feasible solution is to automate a manual part of the estimation reporting, thereby 

supporting portfolio managers to receive higher quality information in a shorter period of time. 

Secondly, eliminating part of the reconciliation sub-process is also achievable, just as the 

integration of new technology into the current execution of checklist and 4-eye procedure.  
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It is rather tough to estimate without implementing the changes, but the proposed changes 

would presumably solve a great part of the initial (inefficiency) problem. According to the team, 

the biggest part of inefficiency within the process has definitely been targeted, however many 

small changes can also be introduced in other redesign projects to make the process as efficient 

as possible. To quantify this thought, for instance the speed of the process can be improved by 

more than 2 hours after the implementation of the changes (less reconciliation work, quicker 

communication for 4-eye check, less email exchange to find the right document to report 

estimation, less waiting time), however the execution of other activities still can be speed up by 

10-15 minutes. This was a relative estimation by the team taking the fact into consideration that 

- according to the departmental planning -, the process should be carried out by one FTE per 

day (and this means the full execution of the process on an 8-hour daily basis). In reality, the 

process is currently being executed by 1,5 FTE per day (12 hours total).  

Concluding the quantification and compliance evaluation part, the current process has been 

compliant with all implemented checks, however the verification had to be accomplished to 

make sure that the changes also do not violate any control objectives.  

 
7.2.  Limitations and further research directions 

Firstly, the available literature of best practices’ impact is limited, many organizations take it 

as a ‘one-fits-all’ method. Therefore, the expected impact of best practices on the compliance 

dimension are purely based on logical reasoning. The context where the master thesis has been 

conducted also unintentionally influenced some of the reasoning. Many reporting obligations 

and financial rules that the team had to comply with were put on the table as an example. From 

a generalizability perspective, all industries have to comply with certain kind of regulations, 

therefore reasoning were formulated not too specifically. This setting could impact 

reproducibility, since not everyone would come to the same conclusion about all best practices. 

Secondly, one of the most occurring limitations in any project is the amount of available data. 

For executing a worthwhile quantitative analysis, one might have to have sufficient data 

available. In the case of CFP, there was no data available about the execution of the process. 

This made the whole project going certainly slower, since the process discovery phase does 

take a significant amount of time and the process was mapped to be fairly complex. The manual 

description of the process was also very outdated by the start of the redesign project. This 

impacted the analysis part, which could deliver a better quality result if data analysis and some 

process discovery analysis could have been executed based on event logs. 
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Furthermore, due to the limited nature of the process – especially looking at the fact that two 

workers are busy with it on a full-time basis – it was tough to get the time of the workers. They 

are facing several deadlines during the day and the earlier inspected communication and 

investigation issues take plenty of time.  

Lastly, it is particularly tough to depict any changes on the related compliance flow in practice. 

Since our model was already fairly limited from compliance point of view and many other 

controls were out of the scope of the team’s operation, the focus would become extremely large 

if everything would have been mapped within the department. Some of the heuristics also have 

not visible impact on the compliance flow, thereby it is also challenging to outline these 

changes. This impacted the to-be process model, where not many changes could have been 

outlined. 

 

Future research directions 

Heuristic process redesign is a transactional method, the compliance distance did not indicate 

profound changes. This means that the exact calculation of the compliance is used as a 

reassurance about the process being compliant and it does not show significant level change in 

the compliance distance. One might be interested in conducting a research with a 

transformational redesign method, where the foundation of the process is being challenged. The 

quantification and calculation can be an interesting topic of discussion there. Furthermore, the 

more exact definition of internal and external compliance (within the dimension) and their 

calculation method can address another challenge. 

Furthermore, compliance as a separate dimension is added to the Devil’s quadrangle. As a 

possible research area, one might propose compliance as a function of the other four 

dimensions. This would require further definition of compliance and quantification method of 

how to objectively assess this dimension in a redesign project setting.  

 

7.3.  Recommendations and managerial implications 
The recommendations in this sections are summarizing the main results from the organization 

perspective and describe the three most important actions which the process owner and 

managers could consider to implement in the near future. 

Firstly, purchasing and extending the service subscription to make use of Microsoft Flow is 

highly recommended in order to speed up and create a more transparent process execution. 

Secondly, the task automation project for estimate reporting can be initiated by the process 
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owner and robotic process automation team can pick it up onto their agenda. Embedding all 

existing macro tools into the Distiller can be the first step, from where automating Distiller 

should be feasible within a considerable amount of time. This change would highly benefit the 

organization from time and quality perspective, the less reconciliation with documents could 

result in higher quality and quicker execution time for reporting the estimates.  

Thirdly, the promotion of the subject matter expert to a specialist role can highly benefit the 

process and the whole team. The more time allocated to this specific process (by the specialist), 

the better result and quality will be delivered.  

After the initial process discovery phase it turned out, that many team members did ask help in 

deriving simple flowcharts and process models for other projects. This indicates a gap in the 

business process management side, which helps workers with flowcharts to visualize and get 

familiar with different processes. Thereby – as a general recommendation -, organizing business 

process management workshop for employees can help in managing the high turnover within 

the department, training new people could also happen in a more sustainable and efficient way. 

 

7.4.  Final remarks 
Initially the research has been originated from the challenge which the department at NN faces 

with. They have to adapt to many new regulations and change business process to cope with 

these new challenges every single day. The literature gap identified in BPCM has justified us 

that this direction could be valuable for many organizations and scholars. As mentioned earlier, 

the expected impacts of redesign best practices on compliance dimension have been outlined 

here for the first time, which will hopefully initiate further researches in this scientific field.  
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A – Full list of Redesign Heuristics and its expected impact 
 
Based on Reijers, H. A., & Mansar, S. L. (2005). Best practices in business process redesign: 

an overview and qualitative evaluation of successful redesign heuristics. Omega, 33(4), 283-

306.)) 

 
Table 13 Full list of redesign heuristics and its expected impact 

Category Heuristics Time Cost Quality Flexibility 

Customer Heuristics 
Control relocation  + +  
Control reduction - + +  
Integration - -  - 

Business Process Operation 
Heuristics 

Case types - - - - 
Activity elimination - -  - 
Case-based work - +   
Triage - - + - 
Activity composition - - + - 

Business Process Behavior 
Heuristics 

Resequencing - -   
Parallelism - + - - 
Knock-out + -   
Exception -  + - 

Organization Heuristics 

Case assignment  -  + - 
Flexible assignment -  + - 
Centralization - +  + 
Split responsibilities +  + - 
Customer teams - - - - 
Numerical involvement + - -  
Case manager  + +  
Extra resources - +  + 
Specialize -   + 
Empower - - -  

Information Heuristics 
Control addition + - +  
Buffering - +   

Technology Heuristics 
Activity automation -  + - 
Integral technology - - +  

External Environment 
Heuristics 

Trusted party - -   
Outsourcing  - -  
Interfacing - - +  
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B - Summary of the interview with Aleksandrina S. (current compliance 
officer at NN IP, former Operational Officer for Cash Flow Processing)  
 

Aleksandrina had been working in the Transaction Processing department for almost 4 years. 

She has been part of the Funds team and her main focus was also on Cash Flow Processing 

process, therefore she had some valuable experience which she shared with me. Now she is 

working as a compliance officer and has mostly oversight on all departments’ operations.  

She mentioned that compliance team within NN IP’s operations are only involved if any 

incident happens. For example, they calculate the compensation for clients in case of an 

incident. The term ‘compliance management’ used in scholars is handled differently in this 

organization. All compliance management activities are related to the Operational Risk 

Management department, who are responsible for the implementation of compliance related 

activities into business processes. She recommended to contact Operational Risk Management 

(ORM) department. 

Our interview still went on, since she still had valuable insights about CFP. The first thing she 

mentioned was risk awareness and consequences of the actions. She had the experience that 

process owner was not completely aware of the involved risks, thereby newcomers were also 

usually less aware of the huge impact of a wrongly executed transaction. The recommendation 

was that more emphasis can be put on getting to know the organization as a whole, explaining 

the value chain and how this team’s operations fit into the overall picture, thereby extending 

the initial narrow focus. The second thing she mentioned is the biggest risk involved into the 

process, which she personally thinks it is fraud. She told about an incident, which involved 

embezzling. Since many third parties are involved in the operations (such as counterparties, 

transfer agents, external managers) a fraud with the account number was possible and it went 

unnoticed for long period of time. A stronger regulation on payments would help the team and 

its operation. However, this is out of the scope of Cash Flow Processing. 

One of her suggestion was to strengthen 4-eye principle. This principle is good if it is done 

properly, but one of her main concerns was it is not checked if it is being done properly. 

Involving other team’s member into the principle could largely contribute to fraud prevention. 

Therefore, executing checks between Funds and Operation & Client Support team can be a 

better alternative. OCS team is involved into the administration part of every client and 

maintaining the database, updating with any incoming changes. Fraud with wrongly executed 

bookings (from account numbers point of view) could be largely prevented with stricter rules. 

This is also again not mainly focused on CFP, but on the Funds’s team broader operation. 
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I thank her for her time and helping me out in deriving a good analysis. 
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C - Summary of the interview with Nabeel R. (Operational Officer at 
NN IP for Routing Desk and Cash Flow Processing)  
 
Nabeel is mainly not involved in Cash Flow Processing process, however he has a good 

overview of the whole team’s operation as being also promoted into a more responsible role 

from next month. I have asked him about what he identifies as biggest challenges and problems 

in Cash Flow Processing. He confesses that there are too many macro tools, which adds so 

much extra complexity into the process. There should only one system which can process all 

cash flows. The biggest problem with it is that all macro tools are different and each has it own 

maintenance requirements which is very hard to keep together. If something goes wrong, 

different people has to be addressed with investigation questions of why and what have gone 

wrong, which creates again unnecessary complexity. He also addresses the problem for the need 

of updating static data / information in various sources. One of the co-worker’s intention was 

to standardize the files which is received from various external sources and need to be processed 

by the available macro tools. However, never a real initiative has been made to realize this 

intention. He also explains that the distiller is the main application where the team is trying to 

move all cash flows (this already combines a lot of past macro tools in one application), 

however this process is very slow since there is no real formalization of these plans (like in 

terms of a business process change/ redesign plans in concrete version). 

He also describes the most idealistic situation: put a file in one folder, press the button and the 

process is executed – all flows would be the same standard process. However, firstly 

standardizing the processes (of all different funds’ process) has to be done which use all the 

macro tools. For instance, for one type three documents have to be downloaded and all need to 

be processed with a macro tool. One of the documents have to be extracted from a website 

where login details are needed. For a robot, it is really tough to get any authentication from 

compliance point of view. However, end of the day reports only need input from email 

attachments, those should be way easier to automate. 

I thank him for his time and tell that I will keep updated him about my redesign plans and I 

would like to receive his valuable feedback in the redesign evaluation workshop. 
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D – Process discovery workshop 
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E – Process models (AS-IS situation) 
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Figure 38. Workflow of CFP after process discovery (AS-IS) 
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Figure 39. Workflow with separated compliance flow (AS-IS)  
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F – Idealness of execution sequences 
 
Retrieved from Lu, R., Sadiq, S., & Governatori, G. (2008). Measurement of compliance distance in 

business processes. Information Systems Management, 25(4), p. 349. 

 
Definition 2 Idealness of execution sequence 

Let SW be the set of all possible execution sequences of a process model W, r: A1, A2, …, An 

 B1  …  Bn be a control objective in FCL. Let Γ be any sequence containing only 

elements from {A1,…,Am}. 

• A sequence s Sw is an ideal execution sequence with respect to r iff Γ is a 

subsequence of s, and Γ; B1
 is a subsequence of s.	

• A sequence s Sw is a sub-ideal execution sequence with respect to r iff if s is not 

ideal and Γ is a subsequence of s, then Γ; B1, 1<i ≤n is a subsequence of s.	

• A sequence s Sw is a non-ideal execution sequence with respect to r iff if Γ is a 

subsequence of s, then s is neither ideal nor sub-ideal.	

• 	A sequence s Sw is irrelevant execution sequence with respect to r iff Γ is not a 

subsequence of s.	
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G – Algorithm for computing compliance degree  
 

Retrieved from Lu, R., Sadiq, S., & Governatori, G. (2008). Measurement of compliance distance in 

business processes. Information Systems Management, 25(4), p. 350. 

 
Procedure 	

Input ,   
Output 
1. Set degree, count, comp = 0 
2. for each sequence s in S 
3. s ←  s  -  Γ     /* truncate s to contain consequence tasks of r only */ 
4. Trigger ←   SubInitial(W,r) 
5. for each task Ti in s 
6. if Ti   Tr  
7. increase count by 1 
8. set Tr to contain Next(W,Tr,Ti) 
9. increase comp by count / |s| 
10. set degree to be comp / |s| and return; 
  



How to redesign business processes in a compliance-driven way 

102	
	

H – Detailed description of key controls  
 
Table 14 Key control objectives, risks and their description for the Funds’ team (Routing Desk) 

Control 

Objective 

Risk 

Name 

Risk Detailed 

Description 

Control 

Name 

Control Description 

Control 
provides 
reasonable 
assurance 
that no 
inaccurate or 
incomplete 
payments are 
made 

Incorrect 
payment 
instruction 

The risk of incorrect 
payments instructions 
caused by  errors and 
missing data leading to 
incorrect financial 
settlement of 
transactions, 
reputational and 
potential financial loss. 

4-eye 
principle 
check 
 

A check on the accuracy and 
completeness of payment 
information on the payment 
instruction template is executed by 
a second person (4-eye principle). 

Control 
provides 
reasonable 
assurance 
that any 
transfer 
to/from TA 
to/from the 
Funds team 
are recorded 
in an 
accurate, 
complete and 
timely 
manner and 
are based on 
requests 
approved by 
authorized 
NN IP 
personnel. 

incorrect/ 
incomplete  
order data 

There is a risk that the 
orders are placed with 
the Custodian/TA with 
incomplete data 
attached to them caused 
by errors in execution or 
no-execution prior to the 
cut-off time, leading to 
errors in position 
recognition. 

4-eye 
principle 
check 
 

If the order is instructed manually, 
the the Operational Officer will 
perform a sanity check on the 
completeness and timing of each 
entry after the PM entered the 
details in Aladdin. She/he will also 
check if the order is instructed 
before the official cut-off time and 
can still be executed, furthermore 
the comment field for additional 
instructions and if the required fund 
static data available in the “Aladdin 
Order Processing Tool”. The order 
ticket will also have a 4-eye check, 
and the second officer will also sign 
the order ticket. After, the contract 
note received from the 
TA/Custodian, the order is updated 
by one Officer, and all transaction 
details are double-checked by 
another employee. Both officers 
sign on the contract note as well as 
the daily checklist on TA level. 
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Table 15 The description of key controls and risk framework implemented in Cash Flow Processing 

Control 

Objective 

Risk 

Name 

Risk Detailed 

Description 

Control 

Name 

Control Detailed Description FCL 

rule 

Prevent 
sending out 
incomplete or 
incorrect data 
(for 
estimation) 

Incorrect 
data 

Incomplete, 
incorrect data is 
being used for 
making 
investment 
decision by 
portfolio 
managers 

Sanity check, 
checklist & 4-
eye principle 

An estimate can be sent out in 
two ways – automatically via 
robot (in case of Dutch and 
LUX funds) or manually by an 
Operational Officer. For the 
manual flow, after the 
corresponding tool has been 
activated and run, the email is 
automatically created with 
data in the attachment. Before 
the email is sent out, the 
Operational Officer will 
perform a sanity check on the 
attached data. A second 
Operational Officer performs 
a 4-eye check. 

r1 , r2 , 

r3 

Ensure data 
visibility and 
quality in time 
(for finals) 

Not on 
time 
delivered 
data 

Incomplete, 
incorrect, low 
quality data is 
provided thereby 
can not give 
sufficient 
information to 
PMs (about 
previous figures 
advised which 
were incorrect)  

Checklist & 4-
eye principle 

The finals are uploaded 
automatically in the internal 
operating system (Aladdin), 
where they should all be 
visible for the Operational 
Officer and concurrently also 
for the Portfolio Manager. If 
the finals are visible, a 4-eye 
check must be performed in 
order to assure that the right 
data is delivered. If the finals 
are not visible, quick action 
need to be taken to investigate 
the cause of why the data is 
missing. 

r4 
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I – Detailed description of the expect impact of best practices on the 
related compliance flow 
 
Based on Reijers, H. A. & Liman Mansar, S. (2005). Best practices in business process redesign: an 

overview and qualitative evaluation of successful redesign heuristics. Omega, 33(4), p. 295-304. 

 

Please note that all evaluations not changing along the compliance dimensions are left out, since 

they would be only a duplicate from Reijers & Mansar (2005). 

 

i. Customer Heuristics 

Control relocation (Klein (1995)) 

As the name suggests, this heuristic is proposing to move controls towards the customers, 

including different checks and reconciliation. The description of Reijers & Mansar (2005) 

already mentions the higher probability of fraud in this case, therefore the compliance can be 

affected negatively in this case. When controls are moving out of the scope of an organization 

(even if it is towards its own customers), the company is also unintentionally losing control 

over compliance-related steps, creating a more complex activity flow to – for instance – report 

about decisions which have moved towards the customer.  

 

Contact reduction (Hamper & Champy (1993); Buzacott (1996)) 

This heuristic suggests that reducing the number of contacts with customers and third parties 

can benefit some organizations. In today’s fast moving world emails are exchanging in every 

minute, which makes it very hard to keep up. Every contact also introduces the possibility of 

an error injection. This heuristic is beneficial only if the essential information is not lost during 

the process. Therefore, through the right application of this best practice, the compliance flow 

should not be either positively or negatively influenced, since any obligation-related 

information will be kept within the company and will also be communicated towards customers 

and third parties. 

 

Integration (Klein (1995); Peppard & Rowland (1995) 

“Considering the integration with a business process of the customer or a supplier” (Reijers & 

Liman Mansar, 2005, p. 295). This best practice can be seen as profiting from supply-chain 

concept, combining production for example. It is also mentioned in the original description that 

performing smaller reviews in this particular case during production rather than only 
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performing one at the end would be more efficient. However, decrease in flexibility and 

integrating part of the process with another also could lead to the loss of oversight about some 

part of production process, which can result in compliance-related issues. Not owning that part 

of the production process also makes it tougher to reach, analyze data and report about that part 

of the production. 

 

Evaluation 

Figure 35 shows the evaluation of the heuristics on all dimensions. 

 

 
Figure 40. The evaluation of the group "Customer Heuristics" 

 
ii. Business Process - Operation Heuristics 

Case types (Hammer & Champy (1993); Rupp & Russell (1994); Peppard & Rowland (1995); 

Berg & Pottjewijd (1997)) 

This heuristic suggests a revision of parts of a business process which might not be specific for 

the business process they are part of at the moment. Distinguishing different sub-flows might 

speed up the process and yield also less cost. Another consequence also mentioned in the paper, 

namely decreased flexibility, since the possibilities for rearranging the business process as a 

whole is way less than before. Thinking along the same way, creating a more effective 

environment for managing sub-flows can result in higher compliance, since more attention can 

be paid to each sub-flows, thereby also increasing the quality of checks. 
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Activity elimination (Peppard & Rowland (1995); Berg & Pottjewijd (1997); van der Aalst & 

van Hee (2002); Buzacott (1996); Castano et al. (1999)) 

“Eliminate unnecessary tasks from a business process” (Reijers & Liman Mansar, 2005, p. 296), 

which refers to tasks which are not adding value from a customer’s point of view. A common 

type of these tasks are control tasks, which are often identified by iterations. The main goal of 

this heuristics lies in speeding up the process and reducing cost of handling a possible error. 

The quality of the service might be though an issue for the situation after the elimination. In 

this case we propose, that compliance would not be either positively or negatively affected. 

Compliance management should in principle take care of the fact that any compliance-related 

steps are not removed during a redesign attempt. This is why the main goal of this thesis is to 

raise attention for the importance of including compliance management in the redesign phase 

of any business process for avoiding such situations. 

 

Case-based work 

“Consider removing batch-processing and periodic activities from a business process” (Reijers 

& Liman Mansar, 2005, p. 296), since these constraints can hinder the speed of the processing 

time. Periodic activities can also add extra additional costs, which could be a drawback for any 

process. From a compliance point of view, case-based work heuristics does not influence the 

compliance dimension in our opinion, since this heuristic purely focuses on the cost and time 

aspect. 

 
Triage (Klein (1995); Berg & Pottjewijd (1997); vam der Aalst & van Hee (2002); Zapf & 

Heinzl (2000); Dewan et al. (1998)) 

“Consider the division of a general activity into two or more alternative activities (Reijers & 

Liman Mansar, 2005, p. 296). This can also suggest the grouping of activities which are similar 

in terms of the type of cases processed, or in terms of the capabilities of the resources needed. 

The first heuristics of this group – the case types – is similar, just the triage heuristic is a 

translation on the activity level. This can be interpreted as exactly the opposite than the next 

heuristic which emphasizes the activity composition. From the compliance perspective, this 

could negatively influence the concurrent compliance flow, since if things are divided, it is 

tougher to get a clear and quick oversight of the process. This is also indicated by the negatively 

influence flexibility dimension.  
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Figure 41. Activity Composition and Triage heuristics depicted 

 
Activity composition (Hammer & Champy (1993); Rupp & Russell (1994); Peppard & Rowland 

(1995); Berg & Pottjewijd (1997); Reijers & Goverde (1998); van der Aalst (2000); van der 

Aalst & van Hee (2002); Buzacott (1996); Seidmann & Sundararajan (1998)) 

“Combine small activities into composite activities and divide large activities into workable 

smaller activities” (Reijers & Liman Mansar, 2005, p. 296). Larger activities can help with the 

reduction of setup times and may also influence the quality of the work positively. However, 

the heuristics can also turn around by composing too large activities, which eventually can 

result in smaller run-time flexibility and lower quality as the scope of the activity too big and 

activities become unworkable. The goal of this heuristic is to find the best workable size of any 

activity, therefore, the scope should be also kept in mind and should be actively monitored. 

Changing the size of the activities have to be in line with the related compliance flow. Not 

taking that into account, compliance could be negatively influenced since combined/divided 

activities can hinder additional difficulties in managing the related compliance flow. For 

instance: two activities are combined therefore the first activity’s output is vanished, however 

it was an input for a compliance-related step (such as reporting obligation). Similarly, an 

activity is divided into two separate one, therefore the one output is now two different one 

which creates extra difficulties to report. 
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Evaluation 

Figure 37 shows the evaluation of the heuristics on all dimensions.  

 

 
Figure 42. The evaluation of the group “Business Process - Operation Heuristics” 

 
iii. Business Process - Behavior Heuristics 

Resequencing (Klein (1995)) 

“Move activities to more appropriate places” (Reijers & Liman Mansar, 2005, p. 296). 

Sometimes the order of the activities are not reflecting the actual dependencies between tasks. 

Generally, this does not influence any compliance-related steps, since it should not matter 

where exactly the activities are done in the lifecycle of the business process, follow-up checks 

always have to be executed in no matter what sequence. 

 

Parallelism (Rupp & Russell (1994); Berg & Pottjewijd (1997); van der Aalst & van Hee 

(2002); Buzacott (1996); van der Aalst (2000) 

As suggested in the heuristic’s name, activities can be put in parallel, whenever the activities 

are not dependent on each other and there are enough resources to do the tasks at the same time. 

This can enhance compliance dimension, if checks are merged after executing several things 

simultaneously. It is essential to take into account the necessary compliance checks for parallel 

activities before proceeding with any follow-up activity. 
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Knock-out (van der Aalst (2000)) 

It is necessary to know which part of the process have checks where various conditions have to 

be met in order to proceed. If these conditions are violated, the business process might 

terminate, in other words reach the knock-out phase. This best practice proposes to sort the 

activities in a decreasing order of effort and in a increasing order of termination probability. 

The above mentioned resequencing heuristic has also certainly similar nature with negative 

influence on cost, however knock-out can improve time considerably. Compliance dimension 

should not largely be influenced, since the activities are only exchanged, thereby any 

compliance checks should follow the activities in their new place of the business process. 

 

Exception (Poyssick & Hannaford (1996); Hammer & Champy (1993)) 

As some processes have special characters and particular necessities, they can be differentiated 

from the normal flow. Typical orders, exceptional clients do call for these actions. Thereby, 

exception heuristic advises to design special business processes for these extraordinary cases. 

Compliance flow can be negatively influenced by that, since deviation from the normal process 

can hide many drawbacks. Any additional steps and/or different execution of activities are 

causing additional difficulties as well for the compliance flow. For instance, a different output 

has to be converted into the general output before it can be an input for the compliance flow. 

The exact knowledge - about how these exceptions are treated - costs large amount of time and 

it can significantly hinder flexibility. 
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Evaluation 

Figure 38 shows the evaluation of the heuristics on all dimensions.  

 

 
Figure 43. The evaluation of the group “Business Process - Behavior Heuristics” 

 
iv. Organisation - Structure Heuristics 

Case assignment (Rupp & Russell (1994); Hammer & Champy (1993); Reijers & Goverde 

(1998); van der Aalst & van Hee (2002); 

To increase the quality of a process, managers could consider assign workers to perform as 

many steps as possible for a single orders. Ideally this result in shorter set-up times since the 

worker is already acquainted with the case. A disadvantage might be in the flexibility 

dimension, dependent on the worker’s availability. However, having one person being very 

well informed about a special case, this can strengthen the compliance flow as well.  

 

Flexible assignment (van der Aalst & van Hee (2002)) 

This heuristic advises if two or more resources are available, the more specialized worker in 

that case should be assigned. The more generalized resource can be freely placed to any other 

tasks, which can make the organization flexible and overall queueing time can be reduced. 

Since the person with the highest specialization takes on most of the work, quality can be 

broadly enhanced. It is also expected, that specialists have a valuable oversight about 

compliance-related steps, thereby intensify the compliance dimension. Nonetheless, having 

specialists to take on these activities can also increase the cost of the process.  
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Centralization (van der Aalst & van Hee (2001)) 

Large organization usually face the problem that their offices and thereby their resources are 

all over the world. This is one of the challenges which international companies has to overcome. 

Treating geographically dispersed team as if they would be centralized can boost efficiency 

worldwide. This heuristic is mentioned as the exploitation of BPMS, since as a new technology, 

one comprehensive system can be responsible for assigning work.  Implementing such a system 

can be an add-on for any company, which could support the compliance flow in such a way, 

that clear compliance-related steps are also well documented and for instance pops up as 

reminder in a to-do list. 

 

Split responsibilities (Rupp & Russell (1994); Berg & Pottjewijd (1997)) 

When considering the different roles and responsibilities within a process, one can say try to 

avoid assigning people from different functional units. This heuristic says this is the way to try 

to avoid conflicts and neglection. Reducing the overlap between different departments is 

expected to deliver a better quality and quicker delivery time. Teams mostly have definite 

resources, thereby they can not guarantee to have always enough resources available which can 

– in contrast to the previous expectation – increase the throughput time. The compliance 

element is predicted to be strengthened, due to the above mentioned conflict reduction and less 

overlapping in responsibilities. The reporting obligation itself can also be assigned to an 

executing person of the process. 

 

Evaluation 

Figure 39 shows the evaluation of the first four heuristics on all dimensions.  
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Figure 44. The evaluation of the group “Organisation – structure Heuristics” 

Customer teams (Peppard & Rowland (1995); Hammer & Champy (1993)) 

This heuristic can be seen as the contradiction of the previous one, since this says do assign 

teams from different department for specific sort of orders. This can be seen as the team-level 

execution of the case assignment best practice. As a result of the nature of the cross-functional 

teams, the compliance aspect is expected to be weakened, since responsibilities can overlap.  

 

Numerical involvement (Hammer & Champy (1993); Rupp & Russell (1994); Berg & 

Pottjewijd (1997)) 

The aim of this best practice is to reduce coordination problems, which is solved by minimizing 

the number of departments, groups involved in the lifecycle of the business process. In line with 

the avoiding the split responsibilities, this also carries better quality but less flexible aspects. 

Similar to the heuristic related to the responsibilities, involving less teams can result in better 

management, less disagreement, thereby also enhancing the agreement for compliance aspects. 

 

Case manager (Hammer & Champy (1993); van der Aalst & van Hee (2002); Buzacott (1996)) 

The last recommendation from this group focuses on appointing one person to a specific type 

of orders, namely the case manager. This person is not specifically involved in the execution of 

the process, the emphasis in on the management of the process. With having an oversight on 

the whole process, the overall external quality will be improved not only from the customer, 

but also from compliance point of view: the communication with compliance department and 

execution of compliance flow both can highly be improved. 
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Evaluation 

Figure 40 shows the evaluation of the last three heuristics on all dimensions.  

 
Figure 45. The evaluation of the group “Organisation – structure Heuristics” 

 

v. Organisation - Population Heuristics 

Empower (Hammer & Champy (1993); Buzacott (1996); Poyssick & Hannaford (1996); Rupp 

& Russell (1994); Seidmann & Sundararajan (1997)) 

As the focus shifts here from the structure to the population of the organization, this heuristic 

suggests to give more decision-making authority to workers and reduce the tasks of the middle 

management. This can remarkably influence time and cost dimension, as they both would be 

lowered. As management focuses on less tasks in the lifecycle of the process, there should be 

more time spent on the compliance dimension, resulting in conceivably higher quality of any 

checks or reporting duties. However, letting workers make decisions autonomously may also 

result in inaccurate decisions due to lack of experience and knowledge about - for instance - 

compliance obligations. 

 

Specialist-generalist (Poyssick & Hannaford (1996); Berg & Pottjewijd (1997); Rupp & 

Russell (1994); Seidmann & Sundararajan (1997)) 

The heuristic proposes to turn workers from specialists to generalists or other way around. A 

specialist could also be trained for other qualifications, deep in that specific area. This can also 

bring higher quality and quicker execution time. However, depending on the degree of 

specialization, this option can be very costly. If a specialist works on a case, the compliance 

dimension is expected to be positively influenced. This is due to the assumption that a specialist 
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is more aware of any follow-up procedures and additional – for instance reporting - obligations, 

while a generalist possesses a rough oversight, but not so deep about each process. 

 

Evaluation 

Figure 41 shows the evaluation of the heuristics on all dimensions. 

 
Figure 46. The evaluation of the group “Organisation –population Heuristics” 

vi. Information Heuristics 

Control addition (Poyssick & Hannaford (1996); Buzacott (1996), Hammer & Champy (1993)) 

As the authors suggest, implementing a check about the completeness and correctness of 

incoming material and check the output before it is sent out can significantly enhance the quality 

dimension. This can obviously also enhance compliance dimension, since an additional check 

is carried out, thereby increasing the likeliness of fulfilling any compliance requirements. 

 
vii. Technology Heuristics 

Activity automation (Peppard & Rowland (1995); Hammer & Champy (1993); Berg & 

Pottjewijd (1997)) 

One can suspect from its name, this best practice proposes to automate activities, which can 

provide faster throughput time with higher quality at a lower cost. If full automation is not 

possible, consideration of automated support for process participants can also be an option. 

When thinking along the compliance dimension, in some cases compliance obligations can be 

partially automated (for instance reporting duties), which can be checked by a responsible 

manager. If the automation works well and produces the desired output, this can largely enhance 

the compliance aspect. As articles related to activity automation suggest (Dimitracopoulos et. 
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al., 2018): eliminating human error can highly improve quality, therefore also quality and speed 

of executing the compliance flow. 

 

Integral technology (Klein (1995); Hammer & Champy (1993); Peppard & Rowland (1995); 

Berg & Pottjewijd (1997); van der Aalst & van Hee (2002)) 

“Try to elevate physical contraints in a business process by applying new technology” (Reijers 

& Liman Mansar, 2005, p. 302). This can be in any form of new technology, for example a 

BPMS or any new service from a separate provider or from own technological ecosystem which 

can support the business process altogether. A new technology can also specifically support the 

compliance dimension, designed for checks documentation and/or for instance a particular 

technology for better and faster task division and communication about compliance-related 

activities.  

 

Evaluation 

Figure 42 shows the evaluation of the heuristics on all dimensions from group vi and vii.  

 

 
Figure 47. The evaluation of the groups “Information Heuristics” and “Technology Heuristics”  
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J – Description of the evaluation workshop 
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K – State of idealness regarding control rules (full list)  
 
Table 16 State of idealness regarding control rules r5 – r8 

Control Rules Sr 
ideal Sr 

sub-ideal Sr 
non-compliant* 

r5: A  B; C <A, B, C> - <A> 
<A, B> 
<A, C> 

r6: C  D; E; F <C, D, E, F> - <C> 
<C, D> 
<C, E> 
<C, F> 
<C, D, E> 
<C, D, F> 
<C, E, F> 

r7: G  H; D; E; F <G, H, D, E, F> - <G> 
<G, H> 
<G, D> 
<G, E> 
<G, F> 
<G, H, D> 
<G, H, E> 
<G, H, F> 
<G, D, E> 
<G, D, F> 
<G, E, F> 
<G, H, D, E> 
<G, H, D, F> 
<G, D, E, F> 

r8: I  J; K; L; M  N <I, J, K, L, M> <I, N> 
<I, J, K, L, M, N> 

<I> 
<I, J> 
<I, K> 
<I, L> 
<I, M> 
<I, J, K> 
<I, J, L> 
<I, J, M> 
<I, K, L> 
<I, K, M> 
<I, L, M> 
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L – Search process and results for literature study 
 

This appendix presents the search process for the related work section, starting with the exact 

definition of research goal, followed by search engines, key search terms and the strategy for 

selecting the relevant scientific articles. It is meaningful to point it out that the related work 

focuses on Business Process Compliance Management strategies, since Business Process 

Redesign approaches, especially Business Process Redesign Heuristics are not widely 

researched, since it is a defined comprehensive list of heuristics by Reijers & Mansar (2005). 

 

Search Goal 

The goal of the literature study to gain a comprehensive overview of the available literatures 

and to identify open issues in the field of compliance management. The master thesis more 

specifically will investigate the impact of the redesign on the related compliance management 

in the specified industry context.  

Compliances can be present in many different scientific fields in different settings. In this 

research, compliance should be interpreted as all rules and legislations which are influencing 

every day’s operations and business processes. Therefore, the exact search goal is to find all 

relevant papers about compliance management related to business processes. Ideally, some 

examples will be found how business processes can incorporate these compliance rules or how 

business process management frameworks are including and handling the compliance 

perspective. The follow-up master thesis tries to tighten the gap and merge the relation between 

redesign heuristics and compliance management. Additionally, some techniques for 

quantification of compliance will be also kept in mind when searching for articles. 

 

Main search goal 

The search goal of the literature study is to identify all relevant scientific papers in the field of 

compliance management, which are also connected to business processes.  

 

Search engines 

As mentioned in the methodology part, the search engines are selected from the TU/e Library 

database. The sources are filtered by research area, focusing on computer science (systems 

science, control engineering) and industrial engineering (management science) field. Out of the 

available engines (with TU/e library access), the ones eventually selected have the biggest 

database and/or high reputation and widely used search engines. The engines have been selected 
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after looking into the publication type of the main documents on the site (such as only 

conference paper and/or also scientific journals or publisher related books). The selected search 

engines have been also verified by a professor from industrial engineering field for being 

relevant search sites for the above mentioned research goal. Table 17 presents these search 

engines, their main scientific field and related indexes. 
 

Table 17 Search engines and their attributions 

Search Engine Main research field Indexes1 

ACM Digital 

Library 

Computing and information 

technology 

- 407,367 full-text articles 

- 44+ High Impact Journals 

- 18,000+ new full-text articles added 

each year 

IEEE Xplore 

Digital Library 

Electrical engineering, 

computer science and 

electronics 

- 4,000,000+ full-text documents 

- 195+ journals 

- 1,400+ conference proceedings 

Scopus (Elsevier) 24 different disciplines - 5000+ international publishers 

- 22,000 + titles  

- world’s largest abstract and citation 

database of peer-reviewed literature 

Web of Science Social science, arts, humanities - 90 million+ records 

- supports 256 disciplines 

Wiley Online 

Library 

17 different subjects - 1,600+ journals 

- 21,000+ online books 

- 200+ reference works 

 

Key search terms 

After the definition of research goal, the key terms have to be defined in order to start the search. 

These terms and their synonyms are listed in Table 18.  

  

                                                   
1 As per March 8th, 2019 
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Table 18 Keywords and their synonyms 

Keyword Synonyms Source 

business process - n.d. 

compliance agreement, conformity, consent thesaurus.com (2019) 

management care, control, government, operation, 

oversight, supervision 

thesaurus.com (2019) 

 

After the initial searches, some of the scientific terms found, which are widely by researchers 

in this field. 

 The exact problem breaks down into sub-topics:  

- business process compliance 

- compliance management 

These terms will be used in the search query row of Table 19. The exact combination and further 

filters used are all dependent on the search engine itself. The results of the searches will be 

detailed in the following sub-chapter. 

 

Results 

The above mentioned search terms used for finding articles on the selected search engines. The 

result of the searches, the exact search query and some applied filter can be found in Table 19. 

The presence of compliance management in many different contexts made it tougher to find the 

right papers, however this limitation will be discussed in the next section. 
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Table 19 Search results and applied filters 

 
ACM 

Digital 
Library 

IEEE 
Xplore 
Digital 

Library 

Scopus 
(Elsevier) 

Web of 
Science 

Wiley Online 
Library 

Search 
query 

“complianc
e 

manageme
nt” AND 
“business 
process” 

((“complianc
e 

management
”) AND 

“business 
process”) 

TITLE-ABS-
KEY(“complia

nce 
management” 

AND 
“business 
process 

compliance”) 

TOPIC:(“com
pliancemanage

ment” AND 
“business 
process 

compliance” 

(“business process 
compliance” OR 

“compliance 
management”) AND 
“business process” 

Publicati
on years 

2000-2019 2000-2019 2000-2019 2000-2019 2000-2019 

Search in Any field 
Metadata 

only 
Title, Abstract 
and Keywords 

Topic All 

Language 
filter 

English English English English English 

Search 
date 

29/04/2019 29/04/2019 29/04/2019 29/04/2019 29/04/2019 

Results 5 21 47 37 73 

Unique 
results 

75 

 

As mentioned earlier, the article selection method is purposive sampling, where only the central 

or pivotal articles are presented. Therefore, the unique results are analyzed with taking this 

method into account. This means that those articles which are describing or analyzing a similar 

method or has a comparable approach, the paper with the higher citation index had been taken 

into account. Some additional articles found through snowball method and as a 

recommendation by the researcher from the university. Therefore, some of these papers are 

included in the final analysis (Table 20) as well. 
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Table 20 Purposive selection of scientific papers and their attributes according to selected parameters 

 


