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1. Executive summary 

 

Today, as opposed to 50 years ago, the cost drivers are to a high degree rooted in support and 

indirect costs which has discredited the validity of the traditional cost system. The traditional cost 

system allocates only direct costs to the product, customer or service and the overhead costs are 

simply allocated based on guesstimates of correlation. The correlations guesstimates could be 

volume-based, where overhead costs are distributed by percentage determined by the volume. The 

approach obviously leaves the management with uncertainty and flawed information regarding the 

factual costs incurred by producing their goods. The focus on optimisation leaves decision-makers 

clueless of where to take action, which is why ABC, as one of the most precise cost allocation 

techniques nowadays, would intuitively seem more relevant nowadays. However, several studies 

show that ABC is on the retreat in terms usage. The thesis has found barriers that might cause the 

low usage percentage of ABC and cause dissatisfaction among practitioners. The barriers were 

related to implementation and maintenance of an ABC system and identified to be related to cost, 

time and complexity issues. These problems were cause for rejection among practitioners and 

therefore the thesis sat out to suggest a method that could break down these barriers while limiting 

the wicked problems connected to the solution. The aim was to create a theoretical solution that 

allowed precision as opposed to the traditional cost system, while breaking down barriers of cost, 

time and complexity. The Process Mining techniques were found to potentially facilitate the desired 

solution through its automation capabilities supported by Machine Learning techniques. Process 

Mining correlates company data in the form of event logs and creates petri nets illustrating the 

actual processes of an organisation as opposed to idealised processes. The Process Mining approach 

where analysed and both advantages and disadvantages of using Process Mining to facilitate ABC 

implementation and maintenance was detected, along with prerequisites. The Process Mining 

techniques are methods within the field computer science and through its algorithms it can be used 

as a tool for process mapping, conformance checking and continuous improvement. Process Mining 

as a facilitator was then discussed in terms of whether using Process Mining could be justified given 

Process Mining’s prerequisites, disadvantages and ability of overcoming ABC barriers. It was found 

that Process Mining compliments ABC in terms of implementation and transition by breaking 

barriers, easing set-up and measuring, and additionally it was found that Process Mining could 

facilitate the maintenance as well - all of these relating to the same barriers of cost, time and 

complexity. However, it was also found to be troublesome to use Process Mining given the need for 

data of a certain quality and extensive logging, which emphasises the wicked problem issue which is 
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almost inherent in any solution-oriented proposition. The discussion was based on the degree of 

which Process Mining broke down the barriers or simply shifted problems from being ABC related to 

Process Mining related e.i. Process Mining being costly, time consuming and complex to implement. 

The essence of the thesis conclusion was the data quality as the next research area in terms of fully 

(almost) overcoming the barriers related to implementing and maintaining a well-functioning ABC 

system.  

2. Introduction 

“Managers now see how to deploy cost and performance measurement systems that will provide 

them with the information they need to meet the challenges of today’s information-age 

competition” - Robert S. Kaplan and Robin Cooper (1998).  

This is how Kaplan and Cooper concludes their book “Cost and Effect”. “Cost and Effect” deals with 

the, at the time, forthcoming industrial evolution of information technologies and describes how the 

evolution benefits the Activity-Based Cost, Management and Budgeting and suggest how an optimal 

integration benefits the organisations and enterprises. As described by Kaplan and Cooper (1998) 

the purpose of a costing system has changed from solitarily focussing on accounting to a wider and 

more managerial applied tool. Addressing cost allocations into specific sub-units and SKUs offers a 

more complex and detailed overview of real costs in the enterprise. 

This was back in 1998 before anyone could ever imagine things like the Dot.com crash, Facebook and 

Big Data. Back in 1998 the Enterprise Wide Systems (EWS) paved the way for integrated reporting 

and management systems which enabled organisations to cope with large amount of information 

and transform this into operational and strategic performance measurement systems (PMS) - an 

approach which is referred to as Stage IV by Kaplan and Cooper (1998).  

The stage IV is a part of the Cost System Designs which consists of four stages according to Kaplan 

and Cooper (1998) which each has different purposes and features:  

● Stage I: A so-called broken system which is flawed and is little to no use for neither financial 

reporting nor managerial decision making.  

● Stage II: Adequate for financial reporting but inadequate for appropriate PMS.  

● Stage III: This is a specialized system where Activity-Based Costing works alongside the stage 

II system, which makes this approach capable for both stand-alone PMS and financial report. 

Stage III is compatible with Stage IV and a necessary step towards stage IV.  
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● Stage IV: Activity-Based Costing and its subcomponents such as ABM and ABB are integrated 

in the EWS. Stage IV enables easy creation of financial reports, alongside integrated ABM 

systems leading to operational and strategic PMS.  

The paper will depart in the four above listed stages and mainly focus on transitioning from stage II 

to stage III and IV and how to maintain a well-functioning ABC system. Even though ABC offers a 

better solution than regular cost systems in regards to cost allocation and transparency of costs, the 

adoption rate of ABC has not been overwhelming since its introduction in 1988. The relatively low 

adoption rate caught the authors interest and lead the thesis to examine what researchers had 

found causing this low adoption rate. An idea that the modern-day technology might prove able to 

overcome the barriers and issues, as well as the increasing amount of digital data created and stored 

in organisations around the world, might indicate that new methods relying on data could be utilised 

as a solution for breaking or overcoming barriers and issues that has existed since the introduction 

of ABC theory.  

The authors of the thesis identified an anomaly regarding the low adoption as mentioned above. The 

authors found that several researches had been conducted regarding this anomaly previously. 

However, the majority of the researchers functioned within the social science of economics. The 

advances in computer science has led the authors to conduct their research in regards to if ABC 

anomaly can be eliminated through utilisation of new techniques within the field of computer 

science. The idea is to illuminate how modern-day technology, Process Mining, is able to facilitate 

the engagement with a complex system, ABC, and if the barriers found in prior research can be 

overcome through Process Mining techniques.  

What new issues and barriers arise when you facilitate the ABC system through these techniques? 

This question will also be attempted answered in the analysis and discussion since the thesis 

assumes wicked problems will be an underlying factor for some of the issues and barriers it has set 

to eliminate. The thesis will be theoretical in its approach to offer a generic overview of the benefits, 

pitfalls and prerequisites organisations must look into before considering using Process Mining as an 

ABC facilitator. The thesis will start by looking into implementation related issue and gain insights to 

how Process Mining can facilitate an uncomplex, inexpensive and time efficient implementation. The 

next area of concern will be the measuring and set-up which is related to the transitioning and here 

the thesis will look into the how Process Mining can facilitate these technical areas of ABC. Lastly, 

the maintenance of a well-functioning ABC system will be the focus point of the thesis where 

Process Mining and ABC cooperation will be scrutinised in terms of how complementary these 

methods are in terms of complementing each other.  
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2.1. Problem Formulation  

The ideas and concerns of ABC has led us to the following problem statement which will seek to 

illuminate and understand how new advancements within computer science, Process Mining, can 

facilitate a well-functioning ABC system implementation and maintenance procedures. The problem 

statement has led the to the following problem formulation: 

 

Given the cost allocation attributes of ABC and the benefits here of, how well and to what extent can 

Activity-Based systems utilise PM techniques in terms of implementation, measuring and set-up, and 

Activity-Based cycle maintenance? 

In order engage with the problem formulation a series of research question has been formulated, to 

specify the research areas each section of the thesis engages with. The research questions are 

articulated in line with the context of the problem formulation and the sub conclusions relating to 

each research question will be supporting the final conclusion of the thesis, answering the problem 

formulation. Sub questions was articulated to support the research questions in order to concretise 

the areas of research. The structure of the questions is as depicted in Model 1; 

 

Model 1 
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Research Question 1 

Which initial barriers and challenges that an organisation might face during ABC introduction can 

Process Mining theory to an extend accommodate nowadays and what would specifically be 

required, if possible, in terms of reaching a well-functioning ABC costing system overcoming the 

barriers and challenges?  

 

Sub questions of Research Question 1: 

1) To which degree can modern computer science accommodate the first group of barriers that 

arises in the implementation stages of Activity Based Costing?  

2) How will PM influence the ABC implementation? 

3) To which degree can PM accommodate and complement ABC set-up?  

4) To which degree can PM theory facilitate cost measuring in the Fundamental Equation of 

Activity-Based Costing? What precautions associated with the PM/ABC approach 

 

Research Question 2 

How does Process Mining influence the maintenance of the “Activity-Based cycle”? 

Sub questions of Research Question 2: 

5) How does Process Mining affect maintenance of activity costs, improvement actions and 

resource allocation? 

6) To which degree can the PM-facilitated Activity-Based cycle be sustained as of today?  

 

The focus of the thesis has been outlined by the structure depicted above. As the focus of the thesis 

has been chosen, subsequently limitations towards the restricting the scope of the thesis. The 

limitations will be outlined in the following section. 

2.2. Limitations 

The authors have limited their focus of the thesis to illuminate what effects, a certain set of Process 

Mining techniques acting as facilitators when engaging with ABC systems can have, and if these 

effects can overcome the complexity, cost, and time related barriers and issues when engaging with 

ABC implementation and maintenance. Having mentioned this, the authors are aware that 

organisational and cultural barriers and issues are also a part of the ABC engagement, but these 
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barriers are not going to be taken into account in the thesis. The ABC system and the operational 

feedback system aspects cannot be merged, at least not that smooth, since the purposes and 

functions of the two systems are profoundly different from and the risk of winding up with a flawed 

system, that does not perform any of the objectives, are very present (Kaplan and Cooper, 1998). 

Hence the focus of the thesis is limited to only facilitating the ABC system through PM. The financial 

reporting aspects of “Stage IV” will not be included in the Activity-Based cycle due to the primary 

focus on transitioning to and maintenance of ABC.  Since the scope of the thesis is to overcome the 

issues related to the original ABC theory and preserve the accuracy offered by this theory, the 

standardised version of ABC, time driven ABC, was excluded due to the solitary and less accurate use 

of duration drivers. 

The academic focus of the thesis is to facilitate ABC systems through PM, and not to provide the 

reader with the full list of capabilities of the Process Mining Theory. Since PM tools has already been 

invented the thesis has limited its engagement with the Process Mining to engage with the abstract 

technical functions with the purpose of proposing a theoretical solution rather than a practical and 

technical solution. While the range of options within the field of computer science are plentiful the 

thesis found Process Mining techniques to offer the most immediate relation to the anomaly. The 

matter of Data Mining and attaining sufficient data quality also falls out of scope of the thesis, due to 

similar reasons as was the case of PM. 

3. Methodology 

The methodology chapter will focus on the approach taken in order to illuminate the problem found. 

The methodology chapter will take the reader through the process on which the thesis research was 

conducted. The scientific theory approach will be outlined as a part of walking the reader through 

the research process taking into account the epistemological and ontological stands of the authors. 

3.1. Scientific theory approach 

The thesis is constructed through the constructivism paradigm as described by Guba (1990), who 

suggests four scientific paradigms. The authors found the constructivism paradigm to be most 

suitable to accommodate the problem found. The reasoning behind will be further elaborated on in 

this section. Through the ontological, epistemological and methodological approach the thesis has 

follow the constructivist paradigm guidelines strictly. 
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The ontological approach of the thesis is bound in a relativistic perception of the reality. The 

approach accepts the many realities existing through various existences of mental constructions all 

founded in a social, experiential and familiar knowledge (Heldbjerg, 1997). The knowledge is 

anchored, specific and tied to peoples’ subjective comprehension and as a consequence thereof the 

understanding of the constructed realities is bound to peoples’ foundation of the knowledge. The 

ontological understanding has led the thesis to an understanding of the two constructed realities 

which the authors, researchers and interviewees are subjected to by their founded knowledge. In 

each constructed reality the different actors are again subjected to their own knowledge, as 

depicted in Model 2. The thesis will attempt to interact between the two constructed realities and 

act as a bridge, subsequently constructing a reality that draws from the experiences from each 

existing constructed reality and construct a new reality that lies in between the depicted realities. 

  

 

Model 2 

The subjectivist understanding is an epistemological approach and was described in Guba’s (1990) 

four dimensions of scientific paradigms. The subjectivist perspective is used in the thesis, where the 

researchers in the thesis are seeking to combine the researched area and the researchers into a 

monistic entity i.e. the results of the researchers are created through an interaction between the 

researcher and the researched area. The constructivism paradigm is well in line with the subjectivist 

epistemology and were used in the thesis to convey results and this subjectivist scope will allow for 

the thesis to be based on interaction to reach the results in the conclusion.  
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The methodology chapter will outline the approach used in the thesis and argue for the choice of 

data collection approach. The data collection approach will be scrutinised through a data quality 

report outlining and depicting the choice of data and to which degree the findings are reliable. The 

data collection techniques will be accounted for and the approach will be set in relation to the 

overall choice of methodology. The choice of methodology will be accounted for along with how to 

conduct the correct research approach that can accommodate the problem formulation and the 

overall scope of the thesis.  

3.2. Methodological approach 

 Problem type Approach Reasoning Concept 

Methodology Theoretical 

problem 

Actor’s approach Deductive Hermeneutic/ 

Dialectic 

Table 1 

 

The problem that has been identified was; why the ABC adoption rate among organisations were 

low compared to the perceived superiority of ABC as opposed to traditional cost systems. “The 

theoretical problem”, a framework suggested, by Adolphsen, J. (1998), to address anomaly, was 

used in the thesis to find and address an anomaly. The anomaly has been found and identified by the 

authors as being related to the economic theory and practical world based on the authors’ beliefs 

and experiences. In this case the authors’ beliefs and experiences is that the Willie Sutton Rule 

applies for most capitalistic corporations, however ABC which according to Kaplan and Cooper 

(1998) leads the organisations to “(...) where the money is.” is rejected. The beliefs and experiences 

of the authors led to a problem formulation that focuses on the economic hindering of ABC and how 

to overcome them. Understanding the anomaly was grounded in a deductive approach with a 

focused and well-establish problem grounded in theory i.e. ABC and computer science were used as 

a perspective of how to understand and facilitate the problem. The thesis use of the deductive logic 

has been through a theoretical hypothesis test to find out whether Process Mining could in fact 

facilitate ABC and thereby make the transitioning to an ABC system more favourable. The test was 

based on interviews, document studies and text analysis, which was based on the authors pre-

theoretical foundation and thereby viewed through an “theoretical lens” - being ABC and PM.  

The methodology which is use to comprehend the anomaly is the hermeneutic and dialectic 

approach via Arbnors and Bjerke’s (1977) actor’s approach. 
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The dialectic approach was enforced and used in order to ensure validity of the constructed realities 

among interviewees and focus group members, which resulted in a consensus upon some areas of 

the research and failed consensus of other. The dialectic approach provides the authors, according 

to Heldbjerg (1997), a validation through the consensus of the realities. The validity will be discussed 

further on later in this chapter.  

The actor’s approach as outlined by Arbnor and Bjerke (1977) is based upon the how the 

aforementioned realities are used in science. The actor’s approach constructs realities based on the 

consensus of the different individuals as mentioned above. The thesis has therefore complemented 

the document studies with interviews and focus group, in order to create an understanding of the 

anomaly. Hence, the thesis methodological approach to the actors is to understand their realities, as 

we assume the realities is constructed among them. Based on the actors’ qualitative data, from 

interviews, focus groups and document studies, the actors’ own beliefs are seen as the main 

ingredient to understand the problem found, hence the scientific theory approach of social 

constructivism.  

The hermeneutic approach is rooted in the understanding based on the socially constructed reality, 

where the thesis sought to understand the problem, by gaining a pre-understanding of the problem 

and then afterwards a post-understanding of the understood. The actor’s approach worked very well 

for the thesis since the answer to the anomaly could not be found in existing literature, which forced 

the researchers of the thesis to engage in gaining a new understanding based on previous findings by 

researchers and practitioners. Hence the choice of approach - hermeneutic and dialectic, which 

could draw upon research on ABC, PM and understanding of the practitioners’ reality.  

3.3. Research design and validation 

 

The methodology of this thesis has been based on remaining neutral when engaging in research i.e. 

not influence the interviewees and focus group members but attempt to understand their realities. 

The authors have remained open to what the findings would reveal and engaged with the findings in 

relation to the authors’ perceptions of the actors’ reality. 

3.3.1. Data gathering 

The data used in the thesis consists of existing research papers, documents and interviews.  

The thesis is founded on the ABC theory found in Kaplan and Coopers “Cost and Effect” from 1998. 

The critiques found by researchers, who has examined the reasons for low adoption rate of ABC was 

a diverse pool of research papers, case studies and surveys originating form different countries and 
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industries. The choosing of literature was done in order to reach a broad and holistic understanding 

of the ABC adoption issues and barriers found throughout the world.  

The thesis has engaged with two primary text; “Cost and Effect” by Kaplan and Cooper (1998) and 

“Process Mining” by van der Aalst (2011). These was chosen to establish the foundation of the two 

theoretical worlds the thesis is attempting to partially merge as depicted in Model 2. 

Secondary texts are mainly regarding the critiques found in research related to the low adoption rate 

of ABC. These secondary texts were used to assess the rate of adoption and afterwards identify the 

reasons behind the rate of adoption. One of the critiques of the secondary literature found was that 

the premise of what was perceived as being an ABC-adopter i.e. a lot of confusion is related to what 

is perceived as ABC and what is actual ABC. Even though this inherent critique of the previous 

findings exists, most of the surveys and researches still pointed in the same direction as to barriers of 

not engaging with ABC. The thesis found a consensus among the critics leading the thesis to focus on 

the three main barriers being; cost, complexity and time consumption. 

After having assessed and highlighted the main technical barriers and issues related to the low rate 

of adoption through literature the thesis felt compelled to engage in a focus group interview to 

explore further if additional barriers should be taken into account. As mentioned in the 

methodological approach a triangulation of the focus group findings ensuring the validity of the 

findings in the secondary literature was done through a dialectic process depicted in Model 3. 

The focus group brought up the issues they found relevant to new system implementations and a lot 

of them matched the existing issues the thesis had found in the existing literature. This led the thesis 

to progress to the exploration of theory and techniques that could overcome the barriers and issues 

related to the low adoption rate. The Process Mining theory was studied and the techniques that 

could overcome the barriers identified was explained and a theoretical hypothesis testing was 

conducted on behalf of this. In order to ensure if the findings and solutions was possible the thesis 

decided to validate the theoretical findings by interviewing experts in machine learning and high 

ranking strategic positions in global organisations - in order to construct a “new truth” between ABC 

and PM that can be broadly objectified as depicted in last box of Model 3. 
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Model 3 

3.3.1.1. Document Study 

The document studies were the initial data foundation for the thesis. The primary text “Cost and 

Effect” written 1998 by Kaplan and Cooper, serves as the point of departure into the analysis of low 

adoption rate. The critiques from the secondary literature has served as a great guidance to pinpoint 

the most common issues and barriers related to the low adoption rate of Kaplan and Cooper’s 

(1998) ABC theory. The thesis selected the most recent secondary literature, as some of the earlier 

issues had already been addressed by Kaplan and Cooper in “Cost and effect” in 1998. The secondary 

literature also contributes with a more accurate picture of the present issues still valid in business 

today. The study of Process Mining literature led us to the author that has been published and 

quoted the most, Wil M. P. van der Aalst, who had also published the primary literature that most 

people refers to when explaining Process Mining: “Process Mining - Discovery, Conformance and 

Enhancements of Business Processes” (2011). The primary Process Mining literature was later 

validated through the expert interviews conducted with the machine learning expert. 
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3.3.1.2. Focus Group 

As the authors wanted to maintain a distance to the actors in the focus group the interview was only 

restricted by the framework introduced by Zmud and Cooper (1990) “Stages of IT implementation”. 

The focus group was then asked to engage in a debate surrounding the barriers and issues they had 

experienced and dealt with when implementing new information systems along with proposed 

solutions to the barriers. The only engagement from the authors was through the role of moderators 

and to change stages when the focus group had depleted each of the different implementation 

stages proposed by Zmud and Cooper (1990). The focus group approach was chosen in order to 

engage in a dynamic social interaction between practitioners and professional implementation 

consultants and to facilitate an exploration on issues and solutions regarding system 

implementations. The choice of focus group participants was based on the background as depicted 

in the section – “Choice of interviewees”. The findings in the focus group was unfortunately not 

contributing with new issues in regards to the existing barriers found through the document study, 

but merely validating the findings the thesis had already gathered, which was useful to a that extent. 

 

3.3.1.3. Interview  

The initial interview with the machine learning expert was unstructured and to gain an overview of 

the possibilities in regards to machine learning techniques, where we had only one question 

prepared (Gubrium and Holstein, 2002), “What is machine learning and can you explain it to us 

starting with the most basic concepts?”. Through that interview an understanding of the capabilities 

of machine learning was established, this was used to find the exact computer science theory fitting 

the needs, in terms of presenting a solution for the barriers and issues found through document 

studies and the focus group interviews. 

An interview with the Nordic CEO of a global credit insurance company was semi structured and 

departed from whether the CEO believed automation act as a stand-in for manual labour and to 

what extent. 

The second interview with the machine learning expert was a semi structured interview focussing on 

the experts’ opinion on the thesis’ theoretical solution to the barriers (Kvale and Brinkmann 2009). 

This was done so the authors biases would not restrict the interview of proposing alternative 

solutions or listing prerequisites for the theoretical solution to work.  

The semi structured interviews was chosen given the assumption that the authors comprehension of 

social science of economics and computer science enabled a pre-understanding sufficient for 
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comprehending the directions that the interviews could take along with articulating relevant 

questions founded in the authors subjective realities. 

3.3.1.4. Choice of interviewees 

Interview person Title Organisation description Appendix # 

Focus Group Implementation 

Consultants and CEOs 

Consultancies and 

Scandinavian energy 

conglomerate 

Appendix 2 

Interviewee 1  CEO Credit Insurance 

(Global market overview) 

Appendix 1 

Interviewee 2 Machine Learning 

Specialist 

Tech company 

(5 years of experience) 

Appendix 3 

Table 2 

The interviewees were chosen based on their background and the profession. 

The focus group were primarily implementation consultants from international consultancy firms 

along with one C-level manager from a Scandinavian sub entity of an international energy 

conglomerate and one regional manager in a shipping and logistics cooperation. The list of 

invitations counted 10 people across industries, however the actual focus group consisted of only 

four members. The show-up was disappointing, however, well in line with Brinkmann (2014) 

observation regarding show-up of interviewees in a focus group. The limited number of members 

might have influenced the results from the focus group in terms explorative effects, since more 

interviewees present where not as diverse in terms of background and profession as we had hoped. 

The rather one-sided results which merely confirmed the findings of the document studies was not 

the sole purpose of the focus group. The moderators suffer from lack of focus group experience as 

both of the moderators have never before worked with this research design. Had the moderators 

been more experienced then the ability of the moderator to get the desired result might have made 

the focus group more fruitful - even with the low turn-up and lack of diversity. However, the choice 

of group members where based on the ambition of the moderators to gain new insights by pooling 

together people with diverse backgrounds and professions. None of the participants in the focus 

group was aware of the other participants job titles or industries, as the authors did not want to 

create a pre-defined hierarchical constitution between the participants.  
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The interviewees participating in the one-to-one interviews were specifically chosen based on their 

perceived knowledge and their acclaim. The criteria for selecting these interviewees were that they 

had a broad knowledge within their field, were only aware of either ABC or Process Mining, and that 

they had no obvious motives of altering results. The potential interviewees were then narrowed 

down to interviewee 1 and 2, who both were available for an interview and fulfilled the criteria. 

Interviewee 1 is CEO in a Nordic division of an international business-to-business insurance 

company, and he is a part of a heavyweight team whose objective is to accommodate future 

technological “threats” to the existing business models and thereby he has a great knowledge of the 

industries and how organisations are coping with technical advancements. His part in the 

heavyweight team is due to his ability to strategically integrate and adapt to the future business 

environment.  

Interviewee 2 is a specialist in his field within computer science and his beliefs and angle in regards 

to technological advancements was vital. His viewpoint, as opposed to interviewee 1, was from a 

computer science perspective which allowed us to factcheck between literature on Process Mining 

and interviewee 2’s understanding. Interviewee 2 is engineering software and has the understanding 

and insight to what is practically possible and what is not. 

All the participants have been anonymised due to the wishes of the participants and respect to the 

ethics underlying a good qualitative interview. Everything regarding consent, confidentiality, loyalty 

towards their statements and withholding urges to twist participants answers to benefit the 

interviewers/moderator’s interests was done in line with Brinkmann and Kvale’s (2005) guidelines of 

good interview ethics. This also had the effect that the interviewees could speak their mind without 

fearing repercussions of their statements.  

3.3.1.5. Quality assurance 

The thesis relies on the quality report, suggested to evaluate the scientific quality, by Bitsch Olsen 

and Pedersen (1999) as an approach to depict the validity, reliability, and adequacy of the project. 

The following report is a result of the quality report approach: 
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Purpose Question Data/ 

technique 

Result 

Illuminate the 

compatibility of 

ABC and PM 

To which degree can 

PM accommodate 

barriers related to 

implementation and 

setup of an ABC 

system? 

 

A wide range of existing 

research on barriers 

related to ABC 

engagement,  

Focus group interviews,  

Expert interviews 

The two theories are 

compatible if certain 

prerequisites are taken into 

account. One of the most 

paramount prerequisites was 

found to be data quality 

Maintaining the 

ABC system 

with ABC 

How does PM influence 

the Activity-Based 

cycle? 

Previous analysis and 

conclusion of 

compatibility between 

PM and ABC, 

Expert interviews 

The maintenance of the ABC 

system, through the Activity-

Based cycle was found to be 

influenced positively as long as 

the prerequisites stated in the 

compatibility analysis is upheld.  

 

Validity Reliability Adequacy 

The wide range of researchers’ 

findings was chosen and issues 

that was mentioned most was 

validated through the focus 

group to ensure that the 

barriers in question was in fact 

relevant to pursue a solution 

for. This was finally backed by 

expert interviews to ensure 

that the theoretical solution 

was in fact possible. 

Could be validated further 

through a pilot study to 

highlight even more barriers 

The combination of earlier 

researches conducted and 

backing of present interviews 

provides a multi angle 

approach that is not solely 

reliant of individual statements 

but a broad variety of results 

and statements.  

The theoretical solution is adequate 

in the extent that it offers a solution 

that based on theory and expert 

statements would be possible. A pilot 

study of the theoretical solution 

implemented in practice would 

increase the adequacy of the solution 

even further as practical results could 

be presented. 
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by the new suggested solution. 

The literature describing 

maintenance issues was also 

confirmed by the focus group 

and experts. the prerequisites 

found in the analysis must be 

upheld for the validity of the 

effects to be in order 

The foundation being the 

analysis and results from the 

first research question 

combined with issues related 

to maintenance and expert 

statements makes for a 

reliability that is tied up to the 

reliability of the first research 

question.  

The effects are based on the 

theoretical solution presented in the 

first research question and is 

adequate to the extent that the 

results from the first research 

questions is valid and prerequisites 

found is upheld. 

Table 3 

The qualitative approach was chosen as it includes the informants’ individuality which was needed 

to gain insights in their constructed realities. The data chosen had the purpose of illustrating specific 

examples and trends rather than draw a positivistic picture from the information pool. The authors 

conducted the interviews personally in order to engage by being present and experiencing first hand 

while researching. The qualitative approach allows for the researchers to take part in the 

interpretation of the findings by presenting sub conclusions for the interviewees, which was a useful 

approach in regards to the semi structured interviews. The thesis’ constructivism approach supports 

the qualitative idea of data being created in the interaction between the researcher and the 

researched area in the moment of research (Bjerg And Villadsen 2006). The qualitative approachs 

does not seek to gain absolute objective truth as there are no objective truth to measure the 

findings up against. In the absence of quantitative data source, the thesis has engaged in a pure 

qualitative approach. 

4. Literature review and theory 

This literature review will provide an overview of relevant existing literature on ABC and an 

introduction to ABC-systems. The literature review also serves the purpose of providing the 

foundation for the thesis to analyse through the research questions of what the consequences of the 

new technology, Process Mining, will be for the facilitation ABC systems. The aspects included in the 

literature review will all be scrutinised throughout the analysis and the theoretical discussion will 

finally culminate in the form of a conclusion.  
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4.1. introduction to the four-stage model  

There are four stages, representing the journey from flawed cost systems to the integrated ABC-

system (Kaplan and Cooper, 1998). The steps are sequential and one cannot simply jump from one 

stage to another, because transitioning between the stages are a learning experience and some 

stages represents a shift in paradigm thinking, which means that one might use the cost design of 

one stage but are unable to interpret the results (Kaplan and Cooper, 1998). The Four Stage Model is 

relevant to include because it offers a basic understanding of how the path to integrated systems 

(stage IV) is drawn and it is necessary for a proper theoretical discussion on Process Mining’s impact 

on ABC-systems.  

This section will briefly go through the stages by Kaplan and Cooper (1998) as they present the basic 

features of each system shown below. 

  

Table 4: By Kaplan and Cooper - "Cost and Effect" - 1998 

4.1.1. Stage I 

Organisations that find themselves in “Stage I” do not meet the requirements of e.g. 

årsregnskabsloven in Denmark (“Bekendtgørelse af årsregnskabsloven,” 2015), which means that 

the “Stage I”- organisation cannot provide a proper financial report due to inadequacies in their 

internal processes of recording transactions, flawed algorithms and misaligned logics between units 

(Kaplan and Cooper, 1998). Organisations finding themselves in “Stage I” are typically start-ups or 

newly merged/acquired companies who have not had the time to perfect their internal processes on 

reporting (Kaplan and Cooper, 1998). “Stage I” cannot be relied on for auditing purposes because 



Side 21 af 133 
 

the value of e.g. the inventory might be very different from the actual value (Kaplan and Cooper, 

1998).  

Overhead costs are unjustifiably allocated onto products, customers or brands and that leads to 

some irrelevant and false performance measurements with terrible misleading profit margins. 

“Stage I” cost systems can easily be converted a well-functioning financial reporting-driven “Stage II” 

cost systems design through general ledger systems (Kaplan and Cooper, 1998).  

In short; the “Stage I” cost system can neither provide useable performance measures nor will it be 

acceptable for financial reporting purposes. 

4.1.2. Stage II 

“Stage II” cost systems are well-functioning financial reporting systems, which are perfectly capable 

of meeting the requirements from external auditing e.g. årsregnskabsloven, easy and with only few 

or even no post-closing adjustments (Kaplan and Cooper, 1998). The valuation of inventory is 

improved and in accordance with the law of external auditing, which all-in-all makes “Stage II” 

perfectly adequate for organisations whose main/sole purpose of producing financial data is to 

periodically satisfy the external auditing requirements. The numbers of errors are kept to a minimal 

in part because of the alignment practice and common data across the different entities. Divisions of 

the organisation which makes the post-closing preparation of the quarterly/annual financial reports 

for external auditing are made easy, quite swift and very importantly; consistent in a “Stage II” 

system (Kaplan and Cooper, 1998). 

While “Stage II” cost systems are easy and rather inexpensive to implement, the usefulness of the 

cost systems limits itself to only being sufficient in terms of external auditing, due to the pooling of 

costs by responsibility cost centres (Kaplan and Cooper, 1998). The overhead costs, such as support 

and indirect cost, associated with producing service or products are allocated based on direct labour 

measures which are easily done in practice but indeed passé as an indicator of performance (Kaplan 

and Cooper, 1998). The relation between cost allocated and the precise product cost will naturally 

get highly distorted by using an allocation based on direct labour measures because of the 

technological achievements in production, where direct labour is no longer the main cost associated 

with production – now most industrialised countries use highly automatic production where 

quantity manufactured and labour does not correlate anymore (McAfee, 2013; Stierholz, 2014). This 

means that there is a highly distorted or even non-existing relationship between actual customer 

and product cost and the costs in the responsibility cost centres. 
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Estimating costs of activities and business drivers along with the economy of a product or costumer 

is therefore almost impossible perform adequately, which in turn means that one would need more 

intel on the cost and profitability of each product/customer to be able to use the figures for 

managerial decision making, where decisions are based on actual performance measurements 

instead of estimates. “Stage II” cost systems generally lack the aforementioned cost allocation to 

products/customers; hence the cost systems cannot give one the insights needed to improve one’s 

processes efficiently and therefore provides no guidance of TQM/re-engineering activities and no 

guidance to the product designers and developers – “Stage II” cost systems are simply too 

aggregated to serves these purposes (Kaplan and Cooper, 1998). 

Kaplan and Cooper (1998) argues that “Stage II” does not provide the necessary information needed 

to compete optimally in the new competitive (written in 1997-8) environment, which is due to the 

lack of the “Stage II” cost systems being neither timely enough nor accurately enough to improve 

processes so that they become more efficient (Kaplan and Cooper, 1998). The timeliness suffers due 

to the time it takes to close the books and the interval between financial reports which in turn 

results in the information provided being outdated and impossible to take corrective actions upon. 

The information-age competition and the technologies available in 1997-8 requires the organisations 

to be aware of cost driving activities and the economy of their products and customers as they are 

presently, Kaplan and Cooper argue (Kaplan and Cooper, 1998). 

4.1.3. Stage III 

Next stage in Kaplan and Coopers four-stage model is “Stage III” (Kaplan and Cooper, 1998). This 

stage is the first to touch upon Activity-Based Cost systems and operational feedback systems. 

Activity-Based cost systems and operational feedback systems will be described in further details 

later in this chapter. The structure and idea of the “Stage III” cost system is to inexpensively add 

Activity-Based Cost systems and operational feedback systems to the existing “Stage II” financial 

reporting system and simply draw upon the data already available through the system. The aim is to 

perfect the obligations of external auditing and do it well alongside gaining a factual and timely 

understanding of the activities, processes, products, services and so forth (Kaplan and Cooper, 

1998).  

In combination Activity-Based Cost systems and operational feedback systems provides the 

necessary information on day-to-day performance and overall performance, for a modern 

organisation to compete efficiently in the global market. The Activity-Based Cost systems and 

operational feedback systems will draw upon data from the already available data from e.g. sales, 
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inventory, planning and control, procurement and so forth, which makes it inexpensive to 

implement, since the data is already available so the two new systems can simply feed on those data 

according to Kaplan and Cooper (1998). 

The downsides of “Stage III” cost systems are the lack of integration of the data and therefore the 

information which the systems report contradicts with each other and can cause confusion. 

Obviously, the Activity-Based Cost systems and financial reporting systems are reporting very 

different product and customer costs because of the difference in cost allocation of support and 

indirect costs (Kaplan and Cooper, 1998). 

The managers who are discontented with the contradicting data should see the “Stage III” as an 

intermediate stage and continue to “Stage IV”, where the focal system changes and everything 

becomes integrated. 

4.1.4. Stage IV 

The last step in Kaplan and Cooper’s (1998) four stage model of cost system design is “Stage IV”, 

which is a fully integrated cost system including both operational feedback and ABC systems (Kaplan 

and Cooper, 1998). The integrated system does no longer source its data from the financial reporting 

data, at this stage in fact, the financial reports are feeding on the data from ABC and operational 

feedback systems. The integrated system intelligently sorts out the data so that the costs are 

aggregated, allocated and managed accordingly, which results in the financial report fulfilling all the 

requirements for external auditing (Kaplan and Cooper, 1998). 

The idea of implementing a “Stage IV” cost system is to serve two purposes; publicise financial 

report in line with external auditing requirements while at the same time optimising the information 

required for managerial decision-making and front-end employees (Kaplan and Cooper, 1998). 

Kaplan and Cooper (1998) highlights the shift from having accountants creating the financial report 

and how operating managers had to work hard to use the information in the financial report for 

optimising purposes – extracting relevant information into an ABC and operational feedback system. 

In “Stage IV” the table has turned and accountants find themselves in the same place as operational 

managers found themselves in “Stage II and III” cost systems. This means that sometimes, according 

to Kaplan and Cooper (1998), the accountants complain about the information received from the 

“Stage IV” cost system because they find it hard to transform the cost into an external report that 

meets the aforementioned requirements.  
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By reaching “Stage IV”, the integrated system enables organisations to engage in Activity-Based 

Budgeting, Activity-Based Management, and what-if analysis along with several other managerial 

tools. The following sections of this chapter will provide an understanding of both how these 

aforementioned Activity-Based systems benefits the organisation and the drawbacks associated.  

4.2. ABC system 

 The ABC system has a very different approach to cost, as briefly discussed in the previous section, 

where focus is on what, how, and especially why, cost is allocated to activities. These questions on; 

why costs are allocated to activities, what is allocated and how activities are performing, are 

important as insights desired when transitioning to ABC systems. Throughout this section the thesis 

will seek to provide an understanding of how these questions can be answered through the use of 

an ABC system design. The reader will be provided with a basic understanding of the ABC elements, 

which will be relevant for the understanding of the theoretical problem. "Essentially, all models are 

wrong, but some are useful" - Box and Draper (1987), which holds for ABC as well, thus critics of the 

ABC system will be discussed in the literature review and taken into account later in the theoretical 

review. The ABC section will depart from Kaplan and Cooper’s Cost and Effect (1998), due their 

dominant position in literature and its comprehensive study on integrated cost system designs. 

4.2.1. Fundamentals of ABC systems 

The following section seeks to give the readers insights in the key concepts of transitioning to an ABC 

system (“Stage III and IV”), including set-up and measuring. From when ABC was initially introduced 

in the 1970’s up until 1992 it was characterised as first wave ABC (Jones and Dugdale, 2002) from 

1992 and forward the ABC theory was dissimilated and changed in some aspects making it necessary 

addressing it as second-wave ABC. With the publishing of Cost and Effect (1998) the focus of ABC has 

already shifted, from how to allocate cost to why the organization is spending money in the first 

place. The critiques of the initial ABC were taken into account and adjusted by Kaplan and Cooper 

(1998) and a lot of the critique prior to 1998 has therefore been accounted for already in the 

publishing of “Cost and Effect”. The literature review will focus on second wave ABC described by 

Kaplan and Cooper (1998) and the critiques of the second wave ABC. 

4.2.1.1. Continuous improvement 

Kaplan and Cooper (1998) argues that the way towards a “Stage III” systems is through continuous 

improvement. Kaizen costing is one way of securing continuous improvement, it reduces the cost of 

producing the organisation’s existing products by increasing efficiency of the internal processes. It 
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focuses on where managers see the biggest potential cost reduction. In order for kaizen costing to 

be effective the organisational units should be provided with detailed cost information continually in 

order to improve processes (Cooper and Slagmulder, 1997). Pseudo-profit centres are another way 

to engage in continuous improvement. This approach focuses on the psychological benefits gained 

by changing the view from decreasing cost to increasing profits (Kaplan and Cooper, 1998). Pseudo-

profit centres provide rapid and easily understood feedback, while internalising cost of 

nonconformance. It informs of trade-offs, sets priorities, and justifies spending for improvements 

and investments potentials generating the foundation for local decision making (Cooper, 1995). 

Kaplan and Cooper (1998) argues that pseudo-profit centres and kaizen costing are most applicable 

in mature industries or on products that has limited opportunities for cost reductions through 

redesign or changes in product functionality. Accurate measure of input, quantities of output and 

quality of outputs is essential for both kaizen and pseudo-profit centres. (Cooper, 1995) 

When having adopted continuous improvement Kaplan and Cooper (1998) continues explaining the 

benefits of transitioning into a “Stage III” cost system: “Activity-Based costing for measuring the cost 

of organisational activities, business processes, products, services, and customers.” 

4.2.1.2. The fundamental equation of Activity-Based Costing 

 

Equation 1: By Kaplan and Cooper - "Cost and Effect" - 1998 

“Financial systems – whether general ledger systems that measure expenses actually being incurred 

or budgeting systems that measure expenses expected to be incurred – measure the left-hand side of 

this equation. They measure the amount of organizational expenses incurred to make resources 

available for productive use... It represents the heart of systems for financial reporting and for 

operational control… by measuring (or forecasting) the actual spending by the organization. But such 

a measurement, by itself, is inadequate for measuring the cost of costs of resources required to 

actually perform work. 

ABC systems rectify this limitation by measuring the first term on the right-hand side of the equation. 

ABC systems measure the cost of resources used (or alternatively, the resource cost of activities 

performed) for individual products, services, and customers. The difference between the resources 

supplied and the resources actually used during a period represents the unused capacity of resources 

for the period.” – Kaplan and Cooper (1998) 
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Knowing how Kaplan and Cooper (1998) has engaged with the equation, gaining insights of “Cost of 

resources used” the thesis finds it relevant to clarify two major factors of their ABC systems. The way 

Kaplan and Cooper outlines committed and flexible resources and their definition of practical 

capacity. The fundamental equation of Activity-Based Costing and the arguments presented in the 

quote by Kaplan and Cooper (1998) will be elaborated upon in the following sections. 

4.2.1.3. Committed and Flexible resources 

As described by Kaplan and Cooper (1998) the resources in traditional cost-systems is either 

categorised by being committed or flexible. Committed resources includes resources such as 

buildings and equipment, which both are characterised by having periodic expenses incurring 

through their life cycles independent of how much the resources are used. Flexible resources are 

characterised by the fact that they can be acquired just as they are needed, and include materials, 

energy, and authorised overtime work. For the flexible resources the organisation only acquires 

what is needed to meet short-term demands and since there is no unused capacity, the usage cost of 

these resources equals the cost of using the materials (Kaplan and Cooper, 1998). 

“Activity-Based systems differ from traditional cost systems by estimating the cost of all resources, 

both flexible and committed, used by activities and products.” – Kaplan and Cooper (1998). 

Through the ABC approach committed resources becomes variable over longer periods via a “two-

step procedure”. First, demands for the resources supplied can change due to shifts in the activity 

levels. Secondly, the supply of committed resources may change, up or down, as a consequence of 

new demand for the activities performed by these resources. Identifying shortages with ABC allows 

the organisation to not only see the shortage of the machines, but as well the shortages in “support 

activities such as designing, scheduling, ordering, maintaining, and handling products and 

customers.” – Kaplan and Cooper (1998). In dealing with the shortages most companies engage in 

the second step of making committed costs variable, spending more to increase the supply of 

resources and relieve the bottleneck(s) (Kaplan and Cooper, 1998). 

 Having engaged in understanding Kaplan and Cooper’s (1998) categorisation of committed and 

flexible resources, the next factor that must be considered is their definition of practical capacity and 

unused capacity. Kaplan and Cooper (1998) starts of by commenting that the arbitrary estimate 

approach assumes that practical capacity is about 80-85% of theoretical capacity. From there on the 

Kaplan and Cooper (1998) lists a number of analytical approaches on how to achieve a less arbitrary 

estimation of practical capacity including; 

A simple but less arbitrary approach – Looking on historical data for the last couple of years and 

checking “whether the work done was handled without excessive delays, poor quality, overtime, or 
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stressed employees.” – Kaplan and Cooper (1998), if it is the case, then the organisation can use that 

as benchmarks for practical capacity. 

Another suggested approach is the analytical approach – where the organisation starts by looking at 

the theoretical capacity and then subtracts “time required for maintenance, repairs, start-ups, 

shutdowns and protective capacity.” – Kaplan and Cooper (1998). This approach results in an even 

less arbitrary calculation of practical capacity as all of the internal complications hindering a 100% 

practical capacity are included. However, Kaplan and Cooper acknowledge that none of these 

approaches on calculating practically capacity are perfect. 

  

When activity cost driver rates are based on practical capacity the, cost of unused capacity is not 

assigned down to individual products, services or customers. Instead, Kaplan and Cooper (1998) 

argues that the allocation of unused capacity costs should figure in line with the hierarchical activity 

level that indulged in the creation of the unused capacity. Or, in the case of dealing with a customer 

that is erratic in their purchasing pattern the company catering these erratic demands can apply a 

cost plus for the cost of the unused capacity.  

4.2.1.4. ABC Hierarchy of activities 

 

Model 4: By Kaplan and Cooper - "Cost and Effect" - 1998 
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Kaplan and Cooper (1998) describes how managers gain powerful insights from identifying critical 

attributes of the activities. Among the most important attributes are the classification of the 

activities along the cost hierarchical dimension (see Model 4). Each different activity has a set of 

directions enabling managers to determine what hierarchical dimension that should incur the given 

process or resources spending. This is in contrast to the traditional cost systems where non-unit cost 

drivers is nowhere to be found and everything is aggregated into pools e.g. sub entity resource 

allocation. The hierarchy allows managers to gain an overview of the different activities that has to 

be classified accordingly; 

 

Product-line sustaining Activities performed to support a given product-line 

Brand Sustaining Activities performed to support an entire brand 

Product Sustaining Activities performed to enable the production of individual products 

or services to occur 

Channel Sustaining Activities such as trade shows, advertising and catalogues 

Customer Sustaining Activities that enable the company to sell to an individual customer, 

but there are independent of the volume and mix of the products and 

services sold and delivered to the customer. 

Order Related Activities related to a specific order, but independent of the volume 

or content of the order 

Batch Activities that have to be performed for each batch or setup of work 

performed. 

Unit Activities performed for every unit or service produced 

Table 5 

4.2.1.5. Transitioning to an ABC system 

Krumwiede and Roth (1997) argues that in order to implement a new system, managers need an 

understanding of the implementation process. Krumwiede and Roth (1997) describes the steps an 
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organisation transitioning to an ABC system, depicted in the framework “Stages of Information 

Technology (IT) Implementation” introduced by Cooper and Zmud (1990). The findings by 

Krumwiede and Roth (1997) is the barriers to successfully implementing ABC in organisations and 

ways to overcome the barriers. The model contains six steps; Initiation, Adoption, Adaptation, 

Acceptance, Routinisation and Infusion. Krumwiede and Roth (1997) illustrates the transformation in 

their own model explaining the transitioning from the initiation stage to the infusion stage (in this 

model referred to as “ABM”) 

 

Model 5: “Stages of ABC implementation” - Krumwiede and Roth - 1997 

In the initiation step and adoption step Krumwiede and Roth (1997) argues that the given 

organisation needs to decide if ABC is necessary for the organisation and allocate the required 

resources. The importance in these two stages is that a desire for a better costing system is in place, 

and that either the company’s costs are significantly distorted or the company’s decisions could be 

materially affected by more accurate cost information. Kaplan and Cooper (1998) suggest two simple 

rules that guides the search for high-potential ABC applications; The Willie Sutton rule and the high-

diversity rule. Either you go where there are profit potential or you go where there are high 

diversity. According to Krumwiede and Roth (1997) the adoption stage needs an ABC “champion” in 
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top management. This is mainly due to the pull needed from the top tier in terms of getting people 

interested and funds allocated to the ABC project. The role of top management requires more than 

just vocal support in order to secure cross-functional support and ownership of the innovation 

(Krumwiede and Roth, 1997) 

 

The following step is the analysis stage (adaption stage), and Krumwiede and Roth (1997) states that 

this step is about linking resource cost to activities and tracing these to the outputs. According to 

Kaplan and Cooper (1998) there are four fundamental steps when having decided to engage with 

their proposed ABC system. These are in line with Krumwiede and Roth (1997) and goes as follows; 

 

Model 6: By Kaplan and Cooper - "Cost and Effect" - 1998 

  

1. “Develop the Activity Dictionary” - Kaplan and Cooper - 1998 

 

This step requires the organisation to identify the activities being performed by its indirect and 

support activities. The purpose is to construct an activity dictionary defining every major activity 

performed in the organisation, as depicted in Model 6. When the first ABC systems were 

implemented the development of the activity dictionaries had to start from scratch, since it, up until 

that time, had not been done before (Kaplan and Cooper, 1998). Since then consultancy 

organisations has developed standardised activity dictionaries providing templates for any particular 

activity in an organisation (Kaplan and Cooper, 1998). However, since every company differs in their 

way of doing business there is always the need of looking into company specific activities that differs 

from the standard templates (Kaplan and Cooper, 1998). In some applications activities were 

described at a micro level, leading to hundred or more activities and proving to be a costly and 

confusing result. This has led most organisations to only include activities that uses 5% or more of an 

individual’s time or a resource’s capacity (Kaplan and Cooper, 1998). 
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2. “Determine How Much the Organisation Is Spending on Each of Its Activities” Kaplan and 

Cooper - 1998 

 

Having outlined the activities, the next step is to define the spending on each activity. This is done by 

using resource cost drivers, as depicted in Model 6, the resource cost drivers link spending and 

expenses to the activities performed (Kaplan and Cooper, 1998). Organisations will learn, when 

going through this step, how much they are spending in activities surrounding their products. 

Resource cost drivers allocates resource expenses to the activities. As the data from the 

organisation’s financial system categorises expenses through different spending codes e.g. salaries, 

occupancy, equipment overtime and maintenance, the activities can draw on multiple resource 

expenses and helps understand the pool of mixed costs allocated to the specific activity, as depicted 

in Model 7. 

 

Model 7: By Kaplan and Cooper - "Cost and Effect" - 1998 

Through the overview generated by the resource cost drivers, organisations learn how much they 

are spending on “activities like purchasing materials and introducing new products.” - Kaplan and 
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Cooper (1998). This enables the creation of the hierarchy of activities, which again enables all 

organisational expenses to be allocated to specific hierarchical levels where cause and effect can be 

established (Kaplan and Cooper, 1998). “One does not need extensive time-and-motion studies to 

link resource spending to activities performed. The goal is to be approximately right rather than 

precisely wrong.” – Kaplan and Cooper (1998). When allocating resource expenses to activities it is a 

matter of getting them to show an approximate picture, which makes the organisation able to 

compare business processes and look at specific activity attributes e.g. fixed vs. variable or length of 

time for resource expenses to adjust to actual activity levels (Kaplan and Cooper, 1998). “But these 

estimates are made, not because actual costs are impossible to trace to particular events, but 

because the cost of doing so seems too great vis-á-vis its value or benefits.” - Kaplan and Cooper 

(1998). In other words, if a more precise cost attribution is desired the organisation can refrain from 

the estimates and engage in actual cost measuring. The judgement in this situation still comes back 

to the cost/benefit analysis made by the ABC project team. 

  

3. “Identify the Organization’s Products, Services and Customers” – Kaplan and Cooper - 1998 

Identifying the organisations products, services and customers is done in order to attach the Activity 

cost drivers to the actual products, services and customers of the organisation. This is a simple but 

important step, and if an organisation skips this step they will not be able to see if the activities they 

are performing are actually worth doing (Kaplan and Cooper, 1998) 

  

4. “Select Activity Cost Drivers That Link Activity Cost to the Organisation’s Products, Services 

and Customers” – Kaplan and Cooper - 1998 

The linkage between activities and cost objects (products, services and customers) is accomplished 

by using activity cost drivers, as depicted in Model 6. Selecting the amount of activity cost drivers 

reflects a subjective trade-off between accuracy and the cost of measurement (Kaplan and Cooper, 

1998). When choosing drivers, Kaplan and Cooper (1998) argues that ABC system designers can 

choose from three different types; 

Transaction drivers – counting how many times an activity is performed. 

“Transaction Drivers are the least expensive type of cost driver but can be the least accurate since 

they assume that the same quantity of resources is required every time an activity is performed” – 

Kaplan and Cooper, 1998. Information is gained from existing information systems like production 

scheduling system and cashier systems. The transaction drivers assume that the same quantity of 

resources is consumed every time a transaction is made. This makes the transaction driver the least 

accurate of the three drivers introduced by Kaplan and Cooper, as the information passed would be 
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violated if outliers occur and shift in resource consumption due to improvement efforts in processes 

would not be accounted for. If a more accurate estimation of resources is needed Kaplan and Cooper 

(1998) introduces; 

Duration drivers – the amount of time required to perform an activity. 

“In general, duration drivers are more accurate than transaction drivers, but they are more 

expensive to implement since the model requires an estimate of the duration each time an activity is 

performed” – Kaplan and Cooper, 1998. 

According to Kaplan and Cooper (1998) some organisations setup time is measured/indexed by a 

complexity function scaling from start to end and the function describing the complexity and the 

time spent on the given activity is presented through the duration driver. The choice between 

duration and transaction drivers is a balance of increased benefits against the cost of increased 

measurement. However, in some instances not even duration drivers are sufficient in terms of 

accuracy and one must turn to an even more extensive driver introduced by Kaplan and Cooper 

(1998); 

Intensity drivers – directly charge for the resources used each time an activity is performed. 

“Intensity drivers are the most accurate activity cost drivers but are the most expensive to 

implement. They should be used only when resources associated with performing an activity are 

both expensive and variable each time that activity is performed” – Kaplan and Cooper, 1998. 

The accuracy related to the intensity drivers are due to the measurement of the direct resource 

consumption of the activity performed. This is the most accurate and costly activity cost driver 

(Kaplan and Cooper, 1998), due to the need for extensive logging of resources and time spent. 

Any activity performed in an organisation can be measured by either of the three drivers and it is 

therefore important that the activity cost driver matches the level of the cost hierarchy of its 

associated activity (Kaplan and Cooper, 1998) “Activity cost drivers are the central innovation of 

Activity-Based cost systems but they are also, as we have noted, the costliest aspects of ABC 

systems” – Kaplan and Cooper, 1998. 

Choosing drivers for ABC system will ultimately decide how close your company will be to the actual 

cost. As depicted by Kaplan and Cooper (1998) the more extensive your ABC system is, meaning 

extensive usage of costly drivers for cost allocation, the more precisely your estimates will be to the 

actual cost. “Stage II” cost systems might be inexpensive to operate in contrast to the “Stage III and 

IV” cost systems, but the distorted (or lack of) information regarding activities, processes, products, 

services and customers could in most situations level out the cost of having an advanced costing 

system. But a cost system design that has thousands of drivers charging direct material cost to the 

individual activities would be so costly that the cost of operating such system would greatly exceed 
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the benefits in terms of improved decision making (Kaplan and Cooper, 1998). It is therefore crucial 

according to Kaplan and Cooper (1998) to find the optimal balance between cost of measurement 

and cost of errors. Model 8 depicts the cost errors and the cost of measurement along with the 

aggregated total cost which is used to find the optimal cost system and would be the definition of 

Kaplan and Cooper’s (1998) “Stage III” system. 

 

Model 8: Designing the optimal ABC system - Kaplan and Cooper (1998) 

Kaplan and Cooper (1998) mentions that the rapid evolution in information technologies greatly 

reduces the cost of measurement and that this fact combined with the rapidly rising in cost-of-errors 

had led to the optimal cost system’s becoming a more accurate Activity-Based Cost system. 

Having analysed the organisation in line with the ABC doctrine the organisation finds itself in the 

acceptance stage of implementation. This stage is the most crucial one, argues Krumwiede and Roth 

(1997) since the system will not flourish in the organisation unless it is accepted across the different 

units. Krumwiede and Roth (1997) argues that at the acceptance stage is getting the key decision 

makers to agree that ABC information should be used to support their decisions. It is therefore 

important in this stage that top managers are educated about the value that ABC creates. This could 

be done by showing specific data that depicts how the ABC meets original objectives while providing 

greater insights (Krumwiede and Roth, 1997). The routinisation stage occurs when ABC starts making 

an impact in the organisation. Decision-makers accepts using ABC as a normal part of the 

organisation management information system. “Modifying the financial reporting and budgeting 
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process to incorporate the ABC cost is a good way to increase their usage” - Krumwiede and Roth 

(1997). In order to get as many as possible across the organisation engaged with the ABC system is 

to integrate it in the existing systems which takes the organisation another step towards the “Stage 

III and IV” by Kaplan and Cooper (1998). “The real power of ABC comes when it is used for both 

product costing and performance measurement. This stage, known as Activity-Based management 

(ABM), can occur only after the successful completion of the earlier steps.” Krumwiede and Roth 

(1997). 

4.2.1.6. Service industry-specific challenges with ABC 

“(…) Virtually all their operating expenses are fixed once resource supply has been committed” -

Kaplan and Cooper (1998). 

The citation above by Kaplan and Cooper (1998) underlines the conditions of which the service 

industry handles costs. All the operating expenses are fixed, short-term, when they have been 

committed, which means that the allocation of costs to specific customers or services are treated as 

traditional overhead costs (Kaplan and Cooper, 1998). As oppose to manufacturing companies, the 

service industry typically does not have any, or at least relatively low, material costs associated with 

delivering services – simply due to the nature of its products. Products, such as cars, planes, 

deodorant etc. requires materials, and the bill of materials is often longer than services in e.g. 

telecommunication companies, management consultant firms, banks etc. which are all service 

companies (Kaplan and Cooper, 1998).  

The resources appear to be fixed because the resources needed to perform these services are 

supplied prior to the start of the period, which makes them appear fix and during the period these 

resources are almost non-correlating with customer requests – e.g. a hotel, which performs 

accommodation services will encounter almost all its expenses even if the hotel has no customers. 

The hotel will still pay rent, need cleaning, have lights turned on, have personal, serve breakfast and 

all the things needed to perform the service must be there (Kaplan and Cooper, 1998) - hence there 

very little or none correlation between when the customers decide to generate revenue for the 

company and when the organisation decides to incur costs. In order to compete under these 

circumstances Kaplan and Cooper (1998) argues that service industries will need to implement cost 

systems instead of simply having their financial system in place. The managers of for instance a hotel 

will benefit from knowing the actual costs of servicing and cost of service of their different customer 

types in order to improve the hotels performance (Kaplan and Cooper, 1998). 
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In 1998 the service companies where organised by functional departments and each had their 

budget made individually by department or responsibility centres, whilst the performance 

measurement system (PMS) consisted on basic actual versus budgeted results (Kaplan and Cooper, 

1998). According to Kaplan and Cooper (1998) the use of flexible budgeting was not used, which 

makes sense since all the resources were committed in advance and therefore the need for a flexible 

budget was not there. Nowadays one of the most important competitive tools is information (Porter, 

1985; McAfee and Brynjolfsson, 2012), which in fact was stressed by Michael E. Porter already in 

1985 (Porter and Millar, 1985), and, as in manufacturing companies, having information about the 

customers and understanding how costs are related to products, services and customers is an 

important ingredient in improving quality, timeliness, and efficiency of activities (Kaplan and Cooper, 

1998). 

 

It is highly important for service companies to have both an operational control system and a system 

like ABC that scrutinises profitability and cost of each product and customer, because for short-term 

purposes operational control is vital for understanding the daily, weekly and monthly costs incurred 

by the aforementioned functional departments. The need for ABC is vital in understanding the 

specific process costs of each customer transaction that involves resource consumption from 

different organisational units (or functional units) e.g. details of resources consumption of a hotel 

check-in or a room service provided (Kaplan and Cooper, 1998).  

 

The “product” in a service industry company is subdivided into a main products and then secondary 

products and tertiary products - secondary products and tertiary products main purpose is to 

support the main product. For a hotel, the main product is obviously providing accommodation for 

travellers, while the secondary and tertiary services would be e.g. cleaning, room service, concierge 

services; these products help sustain a good main product experience and economy (Collins and 

Munter, 2001). By dividing the products into main products and support product it will ultimately be 

easier to understand how efficiency and effectiveness actions will affect the main service and it 

helps decision-makers prioritise due to the emphasis on the main product and how support product 

affiliates (Collins and Munter, 2001). One of the other issues in service industries, that really 

emphasises the importance of understanding costs and profitability of products and customers is the 

wide array of services that services companies often offers (Kaplan and Cooper, 1998) – e.g. a hotel 

offers 16 different main product options as depicted in this matrix below. 
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Table 6 

The main product, or products, are therefore plenty and each of these main products may or may 

not lead to consumption of resources from the supporting products e.g. a Hotel will not know 

whether a guest will require room service or ironing (Kaplan and Cooper, 1998; Collins and Munter, 

2001). The complexity is striking and it illustrates how revenues generated by customers and cost 

incurred by the e.g. Hotel is quite uncorrelated and cost are customer dependent as oppose to 

manufacturing companies (Kaplan and Cooper, 1998; Collins and Munter, 2001).  

 

Notable scientific literature strongly encourages service companies to engage in ABC usage, because 

they need it even more than manufacturing companies (Kaplan and Cooper, 1998; Collins and 

Munter, 2001). The need is strong for service companies due to the fact that their revenue and costs 

can be totally disconnected as oppose to manufacturing companies, who sells a product and no 

further notable costs are expected to incur. Service companies sells their main product e.g. a hotel 

room but is expected to incur costs through the stay of the customer, which is a main argument for 

the importance of knowing the cost drivers and bill of activities. This leads to the Activity-Based 

actions that can be taken to address the ABC-findings; actions termed: Operational Activity-Based 

management, Strategic Activity-Based management and Activity-Based budgeting. 

4.2.2. ABC management tools 

When ABC was introduced as a new management tool, cost where allocated, as mentioned above, 

and used in decision making. Generating good quality information about your activities and 

customers/products is only half the job you need to perform in order to be fully capable of reaping 

the benefits of the ABC system. 

Kaplan and Cooper (1998) thoroughly outlines the possibilities of ABC in “Cost and Effect”, and the 

key to reaping these benefits is through the Activity-Based Management (ABM) approach and the 
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Activity-Based Budgeting (ABB) approach, where information generated through the implementation 

of ABC is turned into management information (Kaplan and Cooper, 1998).  

ABM, ABB and ABC completes each other as a management tool, and neither functions well without 

one another because they are mutually dependency on their individual findings (Kaplan and Cooper, 

1998; Kaplan and Anderson, 2007). 

 

ABM is theoretically impeccable in terms of information reporting and as a performance an 

improvement tool, but decisions based solely on ABM will be insufficient (Turney, 1991; Kaplan and 

Cooper, 1998). ABM and other functions within an organisation, such as S&OP, must be integrated in 

the decision making in order for the result to be adequate (Kaplan and Cooper, 1998). 

There are two aspects of ABM, one is doing things right and the other is doing the right things - these 

two aspects are termed Operational ABM and Strategic ABM (Kaplan and Cooper, 1998). This 

literature review on ABM will first focus on Operational ABM and outline the basic principles behind, 

thereafter Strategic ABM will be outlined and focus will be on its capabilities within product mix and 

pricing, customers and supplier relationships and product development - based on Kaplan and 

Coopers book “Cost and Effect” (1998). The section will then touch upon ABB at the very end. 

 

Kaplan and Cooper (1998) produces the initial framework that focuses on ABM from the two 

complementary, yet separated, aspects. There are a lot of reports on the usage, impact and capacity 

of ABM, but Kaplan and Cooper offer the most in-depth work on Operational and Strategic ABM 

(Turney, 1991; Cooper and Kaplan, 1992; Hammer and Champy, 1993; Kaplan and Cooper, 1998; 

Krumwiede, 1998; Kaplan and Anderson, 2007; Rigby and Bilodeau, 2007). ABM has not evolved nor 

modified sufficiently since the publishing of “Cost and Effect” by Kaplan and Cooper (1998), which 

accentuates the choice of approach. 

4.2.2.1. Operational ABM 

Operational ABM; or do things right approach, is all about scrutinizing the company processes and 

through reengineering and TQM it offers the managers an approach which highlights the 

reengineering opportunities and TQM opportunities (Kaplan and Cooper, 1998). Operational ABM 

will yield substantial benefits from optimising operating processes which will lead to cost reduction. 

Doing things right, resulting in cost reduction through efficiency improvements and waste reduction, 

is based on gaining information on a concrete business case, in which the company will identify the 

possibilities for improvements and where waste can be minimised.  
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The cost-of-quality analysis the belief system (from before-1980’s) - where cost reduction was acting 

as the main driver for organisational improvements, the quality and costs are not balanced against 

each other which is the essence of ABM (Feigenbaum, 1956; Arnold, 1994; Kaplan and Anderson, 

2007).  Operational ABM strives to keep the quality intact while still driving down cost associated 

with the product/customer – meaning that costs are reduced, not from using e.g. lower quality 

material/labour, but by “doing things right” (Kaplan and Cooper, 1998). The result of the business 

case analysis should be a revelation of business processes and activities along with their efficiencies 

and the potential level of improvements (Kaplan and Cooper, 1998). The results in the business case 

would naturally sway companies towards TQM or reengineering activities if the potential is big 

enough to justify the cost of improvement. 

 

ABM and ABC in collaboration lead to a revelation of activities and processes, showing the possible 

improvements to the decision-makers, who will then face the next challenge; 

The challenge is to prioritise and provide cost justifications for engaging in improvement and 

optimisation activities. Obviously, the improvement and optimisation that leads to most economic 

value added (EVA) and drives down cost, to the furthest degree, without compromising quality, 

should have a high priority. Spending time on process improvements and optimisation efforts that 

does not really show positively on the bottom-line should not be prioritised (Kaplan and Cooper, 

1998) 

Theory of Constraints (TOC) and ABM cooperates fine here, because of TOC efforts, ABM 

improvement can be prioritised and launched in adherence to the TOC results – by identifying the 

constraint that prevents the company from achieving its goal e.g. higher margins, improved sales 

(remember ABM and S&OP are mutually dependent), and over all identify the weakest link from 

inventory to throughput (Goldratt, 1984, 1990). 

In essence, both prioritisation and justification can be done from a TOC perspective with ABC figures 

identifying the cost associated and the potential savings – the project with highest delta between 

cost of the improvement and the saving associated with the improvement or optimisation will be 

easily justified and have a high priority (Goldratt, 1984; Kaplan and Cooper, 1998). Of course, the 

resource scarcity might constrain and rearrange priorities. 

Once (or if) the actions suggested are brought into effect, the tracking of the benefits of these 

improvement initiatives must be monitored. Often once implemented, companies miss the benefits 

because the optimisation often leads to excess capacity instead of using the excess capacity for 

other purposes or cutting cost associated – so that the excess capacity is eliminated (Kaplan and 

Cooper, 1998).  
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Measure performance for ongoing improvements and continuous improvements are linked together 

to track the improvements, as depicted in Model 9. It is important to measure the performance of 

the improvements, in order to understand and keep focus on the actions taken to improve. There 

are several approaches to measuring the ongoing improvements; Consortium for Advanced 

Management International (CAM-I) make use of a “Process Drivers” approach that relates to the 

efficiency of the activity performed (Raffish and B. B. Turney, 1991; Kaplan and Cooper, 1998). 

The process drivers explain the resource usage for each activity which will equal the cost of 

performing that specific activity, serving as an example of a process driver is training and educating 

employees or the activity of packaging and unpacking goods (Raffish and B. B. Turney, 1991).  

Model 9 shows how process drivers (Cost drivers) and resources relate and how measuring 

performance of the ongoing improvement (the right-hand box) correlates with costs – both are 

dependent on activity efficiency.  

 

Model 9: "CAM-I Basic ABC Model" - Raffish and B. B. Turney - 1991 

If the ongoing improvements, whether it’s reengineering or TQM, are actual improvements the cost, 

quality and responsiveness of the activities linked to these process drivers would improve (Kaplan 

and Cooper, 1998). 

 

Using Kaizen costing or pseudo-profit centres, as described previously, can be reflected in the CAM-I 

model because of e.g. Kaizen Costings ability to reduce the cost of production because of the front-

end employees’ ability to gradually improve and become ever more efficient and e.g. pseudo-profits 

centres’ ability to psychologically motivate employees to focus on profits – as outlined previously, as 
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well as the balanced scorecard (Kaplan and Cooper, 1998). These measures and tracking of 

improvements are a part of implementing a well-functioning ABM-system, because it is alfa omega 

to not just use ABM as a static tool but use ABM for the long-term understanding of how to 

continuously improve and become ever more efficient (Kaplan and Cooper, 1998). 

 

The way operational ABM has just been depicted, it is fair to say, that operational ABM enables 

managers to achieve both short-term and long-term successes by transitioning to ABC and 

compliment ABC with ABM – both obtained in “Stage III and IV”. 

4.2.2.2. Strategic ABM  

Organisations most often implement ABC and gain the benefits of operational ABM but do rarely 

obtain the full range of benefits associated with ABM – often they neglect strategic ABM benefits or 

do not understand them (Kaplan and Cooper, 1998). Strategic ABM is about doing the right things, 

which is why focus is on: “Modifying the demand for organizational activities to enhance 

profitability” - Kaplan and Cooper (1998). Instead of focusing on the internal process, which is 

already done through operational ABM, the organisation will now eye opportunities in product mix, 

pricing, customer handling, supplier relationships and product development. Strategic ABM will 

focus on how to avoid costly activities and adjust so that activities performed are turned into 

profitable ones (Kaplan and Cooper, 1998) e.g. instead of spending time sorting deliveries, both you 

and your supplier might save time and money if the supplier do the sorting when packing the pallet. 

The literature on strategic ABM is scarce and Guilding, Drury and Tayles (2005) found that the only 

primary source is “Cost and Effect” by Kaplan and Cooper (1998).  

 

The first area of focus will be on product mix and pricing elements of strategic ABM and how 

strategic ABM can help decision makers, product developers etc. towards a path to profits.  

The main areas of actions that can be taken are: 

  

1) Reprice products 

2) Substitute products 

3) Redesign products  

4) Improve production processes  

5) Change operating policies and strategy  

6) Invest in flexible technology  

7) Eliminate products.  
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These will be briefly introduced a bit later in this section, but first the importance of relying on a 

different approach than e.g. traditional direct labour costing systems is addressed and exemplified.  

 

Traditional “Stage II” cost systems are generally not reporting unprofitable customers because 

companies generally use an e.g. cost-plus valuation model based on the traditional cost allocations 

(Hanson, 1992; Kaplan and Cooper, 1998; Guilding, Drury and Tayles, 2005). The problem with this 

widely used approach is not the cost-plus valuation, but merely the cost on which margins are 

based. A study from 1985 outlines the correlations between choice of costing approach and outputs, 

where the traditional “Stage II” direct labour costing systems underlines the Pareto Principle where 

20% of the customers do account for 80% of sales and 60% of the highest-volume products generate 

99% of sales (Kaplan and Cooper, 1998). On the contrary ABC analysis will tell a whole other story 

where 20% of the products generate 300% of profits and the rest accounts for 200% of negative 

profits – this is referred to as the whale curve, as depicted below (Kaplan and Cooper, 1998; Wilson 

and Perumal, 2009).  

  

 

Model 10: Whale Curve, (Wilson and Perumal, 2009) 

  

As depicted in Model 10 most of an organisations product are unprofitable and the costs are often 

100% higher when applying the ABC approach compared to “Stage II” cost systems (Kaplan and 

Cooper, 1998). This deviation in product profitability, depending on cost allocation approach is grave 

and illustrates quite well the necessity of a proper costing approach, that can reveal the true costs 

associated with each products and customers. Upon revelation of the true costs through the ABC 
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analysis, one must understand how to properly respond to unprofitability in accordance with the 

Willie Sutton rule (Kaplan and Cooper, 1998). These responses are suggested through doing the right 

things – Strategic ABM.  

 

The product-related action that has been summarised earlier suggests, among other actions, 

repricing of products. Michael Porter (1985) points out that there are essentially two different 

approaches that leads to a competitive product; either low-cost products or differentiated products. 

The differentiated products, or customised products, are more easily repriced because they naturally 

find themselves outside the highly competitive market, whereas low-cost products are often driven 

by external price pressure (Porter, 1985; Kaplan and Cooper, 1998). Therefore the focus in regards to 

repricing of products will be on the customised products, where products that are customised often 

endures higher cost associated with customisation (Kaplan and Cooper, 1998) – perhaps costs are 

minimised through mass-customisation approaches and decoupling theory (Christopher and Towill, 

2001), however repricing would still be relevant to customisation according to Kaplan and Cooper 

(1998) as it still provokes higher costs in low-volume products, due to higher product development, 

purchasing, and setup cost etc.  

 

Using an ABC analysis most of these products finds themselves in the right-hand side of the whale 

curve and encounters loses, as depicted in Model 10. The strategic ABM approach can offset the 

losses by showing that willingness-to-pay is higher than anticipated and costs associated are higher 

than found through the traditional “Stage II” cost systems (Kaplan and Cooper, 1998). The prices are 

therefore technically able to be raised without concerns of drop in sales due to the uniqueness in the 

product features. The main idea is to reprice the differentiated product in accordance with Porters 

(1985) rule; “(…) differentiator must always seek ways of differentiating that leads to a price 

premium greater than the cost of differentiating”. The necessity of ABC is now apparent for Strategic 

ABM purposes, as it reveals the true cost associated with the specific product and highlights whether 

the differentiation is justified and ABM suggests way to justify differentiation through repricing – if 

possible (Porter, 1985; Kaplan and Cooper, 1998).  

 

Redesigning products is another approach where ABM and ABC collaborate in order to help the 

product designers avert costly activities and components. By redesigning products, the company can 

make use of the most efficient operational ABM improvements while still satisfying the customers to 

the same degree – remember the cost-of-quality paradigm (Feigenbaum, 1956; Arnold, 1994; Kaplan 

and Anderson, 2007). However, Kaplan and Cooper (1998) argues that re-designing products has a 
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limited effect while including the ABM approach in the early design phase makes more sense and 

offers bigger benefits (Kaplan and Cooper, 1998). Kaplan and Cooper (1998) states “(…) Process 

improvements, focused manufacturing facilities, and new technology will the enable the same 

products to be produced with fewer organizational resources” which implies that these approaches 

harvests the same benefits as re-designing products since these approaches similarly aims to 

minimise the usage of costly activities and resources (Kaplan and Cooper, 1998). The same is the 

case of eliminating products, as mentioned in the ABC section, will cause a lower use of company 

resources. All of these actions will initially cause a high amount of unused capacity as resources are 

often committed on a short-term basis (Kaplan and Cooper, 1998). 

 

The second area of focus is customers and how customers add and subtract profits from the selling 

company. ABC traces cost to the individual customer which lay the foundation of ABM strategies of 

improvement in profitability and can offset a competitive advantage if the organisations’ ABC and 

ABM understanding is better than its competitors (Kaplan and Cooper, 1998). The approach is based 

on a matrix that is centred on cost-to-serve theory and net margin, which pinpoints the means of 

action the decision-maker must take based on customer characteristics (Kaplan and Cooper, 1998). 

 

Cost-to-serve is an approach that concludes on the ability of the customers to generate profits for 

the organisation and based on these finding the ABM will outline certain steps towards securing a 

stable and steady profit generation among its customers (Kaplan and Cooper, 1998). Cost-to-serve 

distinguishes between high cost-to-serve customer and low cost-to-serve. High cost-to-serve is 

customers of the organisation whose behaviour is costly due to e.g. low order quantities, customized 

deliveries, slow payments etc. and on the contrary the low cost-to-serve characterises customers 

whose behaviour is not very costly to the organisation – this could be high order quantities, standard 

deliveries and payments paid on time (Kaplan and Cooper, 1998).  

 

Without the use of ABC these high and low cost-to-serve customers are hard to identify and the 

organisation would be subject to hidden cost and profits – distorting the decision-making on 

customer mix (Kaplan and Cooper, 1998). High and low cost-to-serve customer must be managed in 

order to safeguard against losses and handing over profitable customer to the competition. Model 

11 divides the different customer types into four groups, where one half of the matrix is shaded 

meaning that profits are made when customers are found within the shaded area. 
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Model 11: "Customer Profitability" - Shapiro et al. - 1987 

As depicted in Model 11, customers located in the different parts of the matrix require 

different actions and poses dissimilar challenges. The most challenging customers are found in the 

lower right corner, because these customers would require either repricing or lowering the costs 

associated with having them as customers (Shapiro et al., 1987; Kaplan, 1997). 

One way of lowering cost-to-serve and thereby move northwest in the matrix could be through 

performance improvements in the internal processes, cooperate with the customer and discuss 

lower cost-to-serve payment terms, bigger deliveries etc. (Kaplan and Cooper, 1998). Alternatively, 

the organisation which is losing money on the customer in the lower right-hand side quadrant, could 

engage in price adjustment through menu-based pricing, where the customer pays extra for high 

cost-to-serve services e.g. small shipments and batches, and another way could be through bonus 

reduction and discounts (Kaplan and Cooper, 1998). There are of course customers who will never 

be profitable, even though ABM actions has been taken, albeit one intuitively would fire these 

customers, one should understand their true value – perhaps these unprofitable customers are 

attracting other customers, who are profitable and thereby through e.g. prestige adds value (Kaplan, 

1997). These customers should not be fired. Customers who add no value at all and would not say 

yes to any cooperation nor price adjustments should be handed to competitors (Kaplan and Cooper, 

1998). 

 

Customers who are in the upper left-hand side are vulnerable because they are easily acquired by 

competitors offering them a lower price and no customer would be happily surprised hearing that 
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the organisation have earned a huge margin even though their cost-to-serve is very low. Chances are 

that you have offended the customer for good and will lose a profitable and low-maintenance 

customer to your competitor (Kaplan, 1997; Kaplan and Cooper, 1998).  

ABM, based on the ABC results, can transform unprofitable customers into profitable ones and 

exposed profitable customer can be secured through managing the value that is provided to these 

upper left-hand sided customers – or simply offer discount and bonuses.  

 

Strategic ABM provides useful guidance in how to interpret ABC finding in areas of product mix, 

price, customers but strategic ABM may as well be used in choosing and maintaining supplier 

relationships. Several scientific papers touch upon the benefits of engaging in a trustful relationship 

in order to minimise waste and optimise the supply chain (Lambert, Emmelhainz and Gardner, 1996; 

Fawcett, Jones and Fawcett, 2012). Engaging in such collaborative relationships can ease the actions 

taken based on the finding of your ABC analysis. The ABC analysis in “Stage III/IV” on supplier 

relationships will identify the cost of procurement activities, which will highlight the overall cost 

associated with the organisations supplier relationship. Based on the procurement activities an 

overall diagnostic of the relationship and cost associated will be depicted in the Total Cost of 

Ownership (TCO), which depicts the overall costs of purchasing supplies. The reasoning behind 

having ABC in relation to TCO in these circumstances is clear to Kaplan and Cooper (1998), who 

states that: “Companies with Stage II systems cannot distinguish between suppliers and components 

that create a high demand for internal procurement activities and those that make minimal 

demands on the organisations procurement resources“ – which is due to activities being buried in 

the overhead cost pool. 

Engaging in the aforementioned trustful and advanced relationship introduces benefits as oppose to 

arm’s lengths relationships, by offering both participants possible improvements to reduce waste 

and cost (Lambert, Emmelhainz and Gardner, 1996; Kaplan and Cooper, 1998; Fawcett, Jones and 

Fawcett, 2012). Reducing waste and costs can be obtained by the use of EDI systems, flawless 

products, JIT, cross-function and cross-firm teams, open book account etc. (Lambert, Emmelhainz 

and Gardner, 1996; Kaplan and Cooper, 1998; Kajüter and Kulmala, 2005; Enz and Lambert, 2012). In 

conclusion strategic ABM can minimise TCO, through an ABC analysis. TCO success correlates with 

the level of engagement in optimising the supply chain. 

 

Product development accounts for 80% of manufacturing cost, obviously these costs are determined 

prior to the product launch and it is therefore very important to understand the cost drivers at the 

very beginning (Kaplan and Cooper, 1998). In the product development phase, the key objective is to 
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ensure that the high cost associated with purchasing and carrying a large amount of components is 

brought to a minimum, so that the new product uses existing fungible resources and thereby 

reduces the need for a new sourced resources (Kaplan and Cooper, 1998). Kaplan and Cooper (1998) 

highlights the previous mentioned advantages of adopting a mass-customisation approach and 

argues that the cheapest approach is to customise at the final stage of production – meaning that 

the decoupling point could be at the very last step and up until this point, the good is “generic” 

(Kaplan and Cooper, 1998). 

ABC will therefore work as a tool for the product designer, as well as service designer, that help, 

guide, and explore the benefits and efficient designs of services and products (Kaplan and Cooper, 

1998). ABC must be understandable for the product and service designers while detailed enough to 

provide useful and sufficient information for strategic ABM to be useful for decision-making.  

Strategic ABM enables both profound product designs along with actions to optimise sourcing.  

4.2.2.3. ABB 

Traditionally the resource allocation within a company has been based on estimates on from the 

previous period, negotiations and power, which means that arguments are somewhat built on 

anything but facts on expenses (Kaplan and Cooper, 1998). In essence the ABC and ABM initiative 

would not be reflected on the bottom-line if traditional approaches remain, whereas the result of 

ABM efforts would be increased unused capacity. In order to ensure that the efforts from 

transitioning ABC and ABM are properly justified through cost savings, the organisation could engage 

in the Activity-Based Budgeting (ABB) approach which is basically the ABC in reverse as depicted in 

Model 12 (Kaplan and Cooper, 1998). 
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Model 12: By Kaplan and Cooper - 1998 

 

ABB’s approach follows the subsequent sequence (Kaplan and Cooper, 1998): 

1.   Estimates the next periods expected production and sales volume by individual 

product/services and customers. 

2.   Forecast the demand for organisational activities 

3.   Calculate the resource demands to perform the organisational activities 

4.   Determine the actual resource supply to meet the demand 

5.   Determine activity capacity. 

 

The first action is estimating the expected production and sales, which includes both demand chain 

and supply chain forecasts and details on sales and production processes. Processes include 

production runs, number of orders, shipment methods etc. as outline in the ABM section (Kaplan 

and Cooper, 1998). The next two steps include forecasts on the required support and indirect 

activities such as handling, complaints, customer orders etc. as is outline in an ABC analysis – the 

prerequisite for proper cost allocation (Kaplan and Cooper, 1998). ABB includes these factors that 

outlines and includes all the resources needed to handle the estimated sales and production volume. 

Once estimated the number of support and indirect activities performed is summed up and the 
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activity costs associated is allocated and summed so the total cost of performing all the required 

activities are delineated e.g. is the total sales 1000 units which requires 100 production runs which 

requires one hour each, the total setup hours will be (100x60)/60=100, which means that 100 hours 

of machine and personnel resources must be allocated. The fourth step is to devote the resources 

that are required – which was found in the previous step. Lastly the organisation determines the 

practical capacity as explained in the previous section on ABC. The two types of capacity, the 

resource capacity and activity capacity will only unveil unused capacity in “Stage III and IV” systems. 

This because resources are assigned based on interviews regarding how much time is used on 

different tasks; one would suggest that 100% of the time spent is spent on performing tasks – as 

opposed to actual distribution of time, that might show that perhaps 90% of the time is spent on 

performing activities (Kaplan and Cooper, 1998).  

 

Model 13: Activity Based Cycle 

If the ABB is to work in accordance with ABC and ABM improvement, one must make sure that ABB 

budgets only reacts to a decrease in resources needed by departments if the ABM improvements are 

validated (Kaplan and Cooper, 1998). Meaning that even if there is one period of more efficient use 

of resource it does not necessarily relate to any permanent improvements in efficiencies. The 

organisation must conduct thorough inspections and scrutinise the organisation processes, to ensure 

that the improvements are actually permanent and are rooted in actual improvements (Kaplan and 

Cooper, 1998). When the budget is made and managers have distributed the resources accordingly, 

the ABC analysis will be conducted and new ABM actions can be taken based on these (Kaplan and 
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Cooper, 1998) – This can be viewed as an Activity-Based cycle that keeps repeating itself as a part of 

continuous improvement and learning programs as visualised in Model 13. 

  

The section has now outlined the management tools and actions that can be derived from an ABC 

analysis and shows how the Activity-Based approach is a reinforcing cycle for continuous 

improvement efforts as depicted in Model 13. ABC allocates indirect and support costs to products 

and services, which is used in ABM to take actions on eliminating waste and optimise activities; ABC 

and ABM results will be reflected in the ABB which will appear in the budgeting. The ABB results will 

be reflected in the ABC allocation of costs and used in ABM to continue the improvement and this is 

how the continuous improvements follow the depicted cycle. An ABC-based what-if analysis can help 

managers predict the consequence of their ABM actions in the future and help them relate changes 

to products and services and how they would be impacted. The what-if analysis will identify the 

components used in every service and product, the total amount of components, and the sum of 

activities and resources, needed for the product (Kaplan and Cooper, 1998). All that information will 

be used in a simulation of the resource profile that enables the organisation to track changes and 

asses the benefits of these changes/improvements, so that future ABB will take these into account 

when generating an Activity-Based Budget (Kaplan and Cooper, 1998).  

 

The sections describe the evolvement of the managerial tools and how ABM actions is in line with 

other and different theories of optimisation and gives the decision makers an insight in how to reach 

this level of ABC usage, so that ABC implementation is justified through visual improvements in 

activities and resource usage.  

4.2.3. ABC/ABM/ABB Pitfalls and drawbacks 

 

Kaplan and Cooper, along with Thomas Johnson, were all very positive towards the capabilities of 

ABC and its potential when ABC gained momentum in the late 1980’s and 1990’s. Numerous 

academic textbooks join Kaplan and Cooper in their appraisal of ABC as the solution to successfully 

compete in an information-age market; however, the lack of practical use of the ABC system does 

not reflect the theoretical praise (Beaulieu and Lakra, 2005; Fei and Isa, 2010; Quinn, Elafi and 

Mulgrew, 2017). 
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Title Year 2000 Year 1994 

Use of ABC in UK companies 18%1 21% 

Considering adopting ABC 20% 30% 

Rejected ABC after assessment 15% 13% 

NOT considered adopting ABC 47% 36% 

Table 7: UK numbers on ABC - Innes, Mitchell and Sinclair - 2000         

As shown in Table 7 the use of ABC in organisations have declined along with all other parameters 

pointing towards an increase in the use of ABC. In the United States on the contrary the use of ABC 

among organisations are higher however the trend is not pointing towards an increase in the 

adoption of ABC either (Krumwiede, 1998). In 2003 ABM was one of the most preferred 

management tools, however now ABM is not represented on the top 25 list of preferred 

management tools – and has not been there since 2003 (Rigby and Bilodeau, 2007). The overall all 

impression one is left with is that the era of Activity-Based Costing, management and budgeting has 

passed for some reason, and the glory days of 1990’s are over.  

 

These critics raise the question of why theory applause something that does not seem to have 

success in practical cases and some even question whether companies would be interested at all in 

the accurate results from ABC (Merchant and Shields, 1993). Some reports has found that the lack of 

user participation and the lack of proper IT, before the millennium, is hindering a successful 

implementation and use of ABC - implicitly arguing that without these two factors, companies would 

not get the satisfying results that can justify the resources used to develop and implement ABC 

(McGowan and Klammer, 1997; Kaplan and Cooper, 1998; Krumwiede, 1998). 

                                                           
1
 2017 of survey based on Irish firms concluded the same. 

Martin Quinn, Otman Elafi, Mark Mulgrew, (2017) "Reasons for not changing to Activity-Based costing: a survey of Irish firms", PSU 

Research Review, Vol. 1 Issue: 1, pp.63-70. 
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Merchant and Shields (1993) argues that there are three different scenarios where ABC would not 

be appropriate, however NOT that ABC is not preferred in some cases (Merchant and Shields, 1993): 

 

1.    Upwardly biased costs: Costs are artificially high, in order to keep sales personal from 

eroding profit margins. The executive group and accountants are the only ones who are aware of 

the upwardly biased cost. 

 

2.    Downwardly biased costs: Cost are on the contrary reduced artificially for target costing 

purposes, where reducing the cost is used as an incentive to produce with lower costs. This 

approach has evoked a more efficient production through innovation and improvements. Shields 

and Merchant argues that stimulating the market is also an argument for not using the accurate 

costs from the ABC, because artificially lowering cost and allocating them elsewhere would make 

the productions economy better and in the end lead to lower price that can attract customers. 

 

3.    Lower Precision: Lowering the precision of its ABC by e.g. lowering the number of cost pools 

works as a strategic instrument for focusing on certain area of business. By distorted costs the 

company can focus on e.g. bringing down the number of parts, by using a single cost driver for 

production so that the cost of parts seems high and focus therefore is on bringing these down. 

 

These are examples from Merchant and Shields on where the precision of ABC is not needed and 

therefore an argument for not using ABC in every circumstance. Sometimes ABC simply is not 

preferable for an organisation (Merchant and Shields, 1993). 

 

Criticism is focus on the lack of research on certain factors as well as the abovementioned; there 

simply is a lack of research on why companies do not use ABC (Fei and Isa, 2010). In Fei and Isa’s 

paper they find very few articles that focuses on the effects of organisational structure on ABC, the 

correlation between corporate and national culture and successful ABC, lack of focus on one specific 

implementation stage (Shields, 1995), and the lack of qualitative research on implementation of ABC 

(Fei and Isa, 2010). Fei and Isa found that only one research was conducted focusing on the IT-

related issues when transitioning to an ABC system. The drawback of engaging in an ABC cost system 

is therefore based on the lack of literature on certain aspects of the implementation, adaption, 

absorption etc.  

Kaplan and Cooper (1998) in their book, “Cost and Effect”, focuses mainly on the technical aspects of 

ABC implementation. Kaplan and Cooper (1998) emphasise throughout the book, that it is 
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inexpensive to implement, and that it is quite easy as well - given the existing data which is already 

logged in most organisations. Studies have shown that user participation and the use of proper IT, is 

paramount for a successful implementation and use of ABC - implicitly arguing that without these 

two factors, companies would not get the satisfying results that can justify investment in ABC 

(McGowan and Klammer, 1997; Kaplan and Cooper, 1998; Krumwiede, 1998; Fei and Isa, 2010). 

Kaplan and Coopers’ (1998) view on what organisations are capable of IT-wise are in sharp contrast 

with what practitioners think of their IT systems capabilities – only 22% of surveyed organisations 

answer that rejecting ABC has nothing to do with the organisations lacks of IT resources (Quinn, Elafi 

and Mulgrew, 2017). 

 

The book: “Time-Driven Activity-Based Costing: a simpler and more powerful path to higher profits” 

(Kaplan and Anderson, 2007) the focus is, again, on the technical aspect side and on a less complex 

approach to ABC resulting in an easier implementation process – still arguing that IT is sufficient 

(Kaplan and Anderson, 2007). However, Kaplan and Anderson (2007) argues that they have found 

the reason for the declining usage of ABC: “Many companies abandoned Activity-Based Costing 

because it did not capture the complexity of their operations, took too long to implement, and was 

too expensive to build and maintain. Here’s a way around those problems”. Kaplan and Anderson 

(2007) then offer TD-ABC as a way to overcome the hurdles they have found. However, the decrease 

in use of ABC continues, which indicates that TD-ABC does not help practitioners overcome their 

challenges with ABC (Quinn, Elafi and Mulgrew, 2017). 

 

4.3. Technological advancement   

As mentioned in the previous sections Kaplan and Cooper (1998) argues that the rapid evolution in 

information technologies greatly reduces the cost of measurement and that this fact combined with 

the rapidly rising in cost-of-errors had led to the optimal cost system’s becoming a more accurate 

Activity-Based Cost system. 

The literature review will focus on new advances in information technological advancements 

funnelled through the previous section on pitfalls and drawbacks of ABC, ABM and ABB that 

highlights the technical issues of implementing ABC (Merchant and Shields, 1993; Beaulieu and 

Lakra, 2005; Fei and Isa, 2010). Paramount is the necessity of having IT capable of coping with ABC 

costing systems (Fei and Isa, 2010). According to an Irish survey (Quinn, Elafi and Mulgrew, 2017) 

conducted based on several industries there is a clear connection between complexity and time 

consumption of ABC and reason for not transitioning to ABC which is why the thesis will try to gain 
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insights into what the new advancements has to offer in terms of helping eliminating the anomaly 

ABC. The challenges must be dealt with through the implementation which can help ABC overcoming 

the hurdles found (Cooper, R., and Zmud, 1990; Krumwiede and Roth, 1997; Fei and Isa, 2010). The 

thesis has funnelled information technological advancements to merely focus on Process Mining 

theory. This part of the literature review will start out by focusing on Process Mining to briefly 

introduce its origin, concepts and thereafter how these functions. 

4.3.1. Data mining and BPM 

Machine learning is a part of the artificial intelligence technologies which self-coding abilities 

enables the “machine” to learn from past and present data resulting in a predictive capability based 

on the patterns and coalitions (Alpaydın, 2012). However, machine learning can also be applied 

when structuring data from large database, which is useful nowadays where information stored or 

events logged grows by the minute (Alpaydın, 2012). This procedure is termed data mining and 

specialises in browsing through large databases to search and find patterns, outliers and correlations 

which manually would take a lot longer to identify (Jiawei et al., 2012). The search for patterns is 

augmented or automated by the computer when using data mining techniques which then makes 

use of all the data collected and stored within an organisation. 

  

Data mining involves teaching when causalities appear they must be corrected if the correlation is 

wrong e.g. certain patterns of correlation might be random and therefore wrong to use in decision 

making (Alpaydın, 2012). Data mining is also of little use in conformance checking and control flow 

discovery which limits the use in e.g. discovering process patterns (van der Aalst, 2011).  

 

Business process management aims to improve business processes while managing, controlling and 

supporting operational processes (Van Der Aalst, La Rosa and Santoro, 2016). The main focus on the 

literature around BPM is on process models and how to perfect them (Van Der Aalst, La Rosa and 

Santoro, 2016). However, Wil M. P. Van Der Aalst (2011) describes that ”(…) There is a belief that 

better(…) models will lead to better processes” and questions this belief with several well founded 

reasons; 

 

● The process may not resemble reality 

● They are mainly reliant on information from those who participate in the process, and as 

such may be subject to their knowledge bias and influenced by norms and expectation of the 

organisation 
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● They may describe an idealised or particular situation and thus are often not useful 

 

Also, the conceptual models are rarely used to guide implementation of a process automation 

solution (Van Der Aalst, La Rosa and Santoro, 2016). 

 

“Process models are only useful if they actually help to improve processes” - Van Der Aalst, La Rosa 

and Santoro (2016), and to measure performance they argue that “a better process is thus one that 

better contributes to meeting strategic objectives of an organization” - Van Der Aalst, La Rosa and 

Santoro (2016). Van Der Aalst et al. (2016) argues that to measure process improvements a various 

set of Key Performance Indicators (KPI’s) can be applied. KPI’s also known as process performance 

measures, are quantities that can be unambiguously determined for a given business process, 

assuming that the data to calculate these performance measures is available (Dumas et al., 2013). 

KPI’s are defined over performance dimensions such as time, quality, cost, resource utilization and 

waste (Van Der Aalst, La Rosa and Santoro, 2016). While some KPI’s can be measured easily others 

has proven to be more difficult and time-consuming and “the choice of which KPIs to measure 

should reflect the strategic objectives of the organisation.”- Van Der Alst et. al (2016) 

4.3.2. Process Mining 

 “The goal of Process Mining is to use the event data to extract process related information (…) to 

automatically discover a process model by observing events by some enterprise systems.” - van der 

Aalst (2011) 

Nowadays information systems like EDI, POS, and ERP, are well integrated in operational systems 

which have resulted in huge amounts of recorded events (van der Aalst, 2011). The integration of 

information systems and operational systems have broadened the array of possibilities for data 

handling and as a result processes can be mapped based on event logs, which is recordings of 

activities performed by e.g. front desk personal (van der Aalst, 2011). Process Mining is an 

automated approach that combines the data minings’ data centric approach with traditional 

business process management techniques that is a model-based process analysis that scrutinises an 

organisations’ process independent from e.g. Machine Learning, Data Mining or other data-centric 

analysis techniques (van der Aalst, 2011). 

Process Mining, if correctly enforced, is more valid in terms of depicting processes, as opposed to 

traditional approaches that may be biased by human interference. The Process Mining approach 

should help organisations to understand the process interactions by mapping these processes and 

can result in actual improvement of these processes based on event logs (van der Aalst, 2011). 
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Process Mining offers different techniques that can either explain, enforce or enhance an 

organisations processes through three different approaches; Play-In, Play-Out and Replay which are 

all based on different assumptions and criteria outlined by van der Aalst (2011). 

 

 

Model 14: Play-Out PM approach - By van der Aalst - 2011 

 

Play-out approach starts with a constructed process model in the form of a petri net, through the 

process model it is possible to enforce and generate desired behaviour within the organisation. As 

petri net is another word for process map, and it works just like a process map the play-out 

approach can be seen as a workflow engine that controls cases by only allowing certain moves 

within the paths provided by the petri net (van der Aalst, 2011). 

 

 

Model 15: Play-In PM approach - By van der Aalst - 2011 

 

Play-in approach sets out to create a process model on behalf of the behaviour observed through 

the event logs. The approach can be automated to seek paths and patterns through applied 

algorithms and boundaries, e.g. process relations and process hierarchy, that determines the desired 

outcome. The Play-In approach depicts the actual processes unbiased and without regards to 

compliance. This leaves the organisation with the overview of the processes actually happening 

throughout the organisation (van der Aalst, 2011). 
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Model 16: Replay PM approach - By van der Aalst - 2011 

The Replay approach uses both event log and the process model as input (van der Aalst, 2011). The 

engagement with the Replay approach requires an already existing process map in order to function. 

(van der Aalst, 2011), This enables the engagement with several use cases such as; 

 

- Conformance checking where discrepancies between log and model can be detected and 

quantified. And recommendations can be suggested to accommodate the demand of the 

event log or restrictions to comply with regulations (van der Aalst, 2011). 

- Extending the model with frequencies and temporal information to detect frequency of 

certain parts of the model or detect bottlenecks (van der Aalst, 2011). 

- Constructing predictive models to assist assumption of outcome when implementing new 

paths (van der Aalst, 2011). 

- Operational support as one can replay partial traces of cases still running. This can be used 

to detect deviation in runtime and alert personnel and also predict remaining processing 

time or the likely hood of the case being rejected (van der Aalst, 2011). 

 

These are the different approaches that are used for different scenarios when using Process Mining, 

each suited for different circumstances.  

To avoid black box computing in regards to Process Mining the interview with the Machine Learning 

expert a clustering function within supervised Machine Learning relating to Process Mining were 

suggested along with the incorporation of graph data base technology. 

 

Clustering were suggested in order to accommodate a listed set of features denominated by X and a 

predetermined set of labels denominated by Y, set by the organisation. Any combination of the 

features results in one of the pre-set labels. For example; 
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Model 17: Clustering Algorithm 

 

The clustering algorithm labels the different combination of features based on patterns detected 

and statistical probability, as depicted in the example, the algorithm will detect the correlation 

between height and weight resulting in a given body type label, while a less certain correlation exists 

between the eye colour and height to determine nationality – This example highlights the necessity 

to validate the correlations found by the algorithm. As the algorithm might have trouble labelling the 

nationality in an ethnically diverse country, like the USA. The example shown would be easy to set 

up manually. However, if the list of features and labels were to represent an organisation’s list of 

activities and processes the amount would be based upon approximately 1000 activities (Kaplan and 

Cooper, 1998) the list of features would have to be much more extensive as well as the 

requirements of the labels, making it too complex for the human perception to overcome. 

 

The thesis will now turn to the first research question and with the theoretical backing of the 

literature review, the thesis should be fully capable of at least making a qualified conclusion.  
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5. ABC transitioning and Process Mining 

compatibility analysis 

RQ: Which initial barriers and challenges that an organisation might face during ABC introduction can 

Process Mining theory to an extend accommodate nowadays and what would specifically be 

required, if possible, in terms of reaching an ABC costing system overcoming the barriers and 

challenges? 

Departing in the theories outlined in the literature review, ABC and PM, the thesis will seek to gain 

insight in how organisations can adapt to the competitive arena of today. As described in the 

previous chapter Process Mining is now an available technique and as described, by Kaplan and 

Cooper in 1998, it is vital for organisations to be able to adapt and use these tools appropriately in 

order to secure growth. Tales from the grave tells us how dominant organisations has crippled due 

disruption and how difficult it is, even with seemingly unlimited resources, to survive in a changing 

competitive environment (Henderson and Clark, 1990; Tushman and O’Reilly III, 2004). The thesis 

has set to engage in the ABC relevance and ask whether the technological advancements can 

actually overcome the critique from both practitioners and researchers of ABC and facilitate the 

dreamlike capabilities (Turney, 1991; Kaplan and Cooper, 1998; Krumwiede, 1998; Jones and 

Dugdale, 2002), through scrutinising how organisation can utilise Process Mining their favour 

facilitating a well-functioning ABC system.  

In the following section the thesis will focus on; firstly, summarise the benefits of engagement with 

ABC systems and how to implement ABC in a company from the theoretical perspective. Secondly, 

highlighting which practical hurdles has been mentioned in recent literature regarding to the 

implementation of ABC systems. Thirdly, analyse the practical hurdles relevance through focus group 

debate consisting of senior consultants in technological implementation and management, 

departing in the Model “Stages of IT implementation” by Zmud and Cooper (1990). Fourthly, analyse 

how Process Mining theory offers solutions to overcome struggles when engaging with ABC system 

implementation and maintenance. Fifthly, discuss the new-found problems created when engaging 

with automated process and cost allocations. 
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5.1. Analysis of problems inherent in ABC today 

As highlighted by Kaplan (1990), there are four stages in the “Four-Stage Model of Cost System 

Design” which each represent different approaches to cost systems. These stages, as presented in 

the literature review, are engaging in dissimilar approaches to cost allocation – “Stage I and II” are 

mainly focused around traditional costing methods which allocates indirect and support costs to 

overhead cost pools, whereas “Stage III and IV” are focused on ABC cost allocation. The reasons for 

organisations to engage in “Stage III and IV” is that they get a better idea of how their activities’ 

impacts on costs, because of the cost driver allocation to cost dimensions. Kaplan and Cooper (1998) 

argues that when engaging with the ABC system transition the precision a company’s measurement 

of costs must be determined in regards to a cost/benefit analysis. However, Kaplan and Cooper 

(1998) does not give a clear answer to how the individual company should prioritise their precision 

but argues that even a crude precision within an ABC system are far more favourable than the cost-

distortions of having an old cost accounting system. “The goal is to be approximately right rather 

than precisely wrong.” – Kaplan and Cooper (1998). 

The cost allocation in “Stage III and IV” will outline and map how costs are incurred when producing 

a product or service impacts the organisations’ bottom-line. The two desired stages – “Stage III and 

IV”, from Kaplan’s “Four-Stage Model of Cost System Design” offers a complete understanding of the 

organisations cost structure along with a foundation for measuring results of continuous 
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improvement efforts. Then why, given the benefits of ABC, are the implementation rates so 

relatively low? The analysis currently seeks to understand the low implementation ratio from a 

“Four-Stage Model of Cost System Design” perspective, where Kaplan (1990) argues that the lack of 

implementations might originate from low understanding of ABC results and low conformity 

internally and externally. The accountants are seemingly not interested in the change of methods 

due to the desire for conformity and a potential conflict between accountants and operations 

managers can erupt by the shift in power imposed by implementing ABC, as mentioned in the 

literature review. The lack of understanding hinders the transition from “Stage II” to “Stage III and 

IV” because a comprehensive and exhaustive integration of ABC requires insight and in-depth 

understanding of how to read and understand the results. The reason therefore seems to be very 

transition-specific, which is evident in surveys among organisations who could implement ABC and is 

acknowledged by Kaplan and Cooper (1998) (Quinn, Elafi and Mulgrew, 2017). The analysis will try to 

dig deeper into the transitioning issue of ABC and will try to find approaches to ease the transition 

by dealing with the problems related to the transitioning from “Stage II” to “Stage III and IV”.  

Krumwiede and Roth (1997) draws a parallel between ABC implementation and an IT 

implementation approach presented by Zmud and Cooper (1990), which might help the analysis 

exploring the hurdles related to ABC implementation. Krumwiede and Roth found several barriers 

regarding implementation of ABC when conducting their research in 1997. The findings of barriers 

were present through Zmud and Cooper’s (1990) model “Stages of IT implementation”. If the 

barriers were not directly correlated with organisational or political issues they were either focused 

around the complexity - in regards to either the ABC system or the organisations internal processes 

and lack of resources allocated to the implementation (time consumption or the high cost of 

implementation). These findings are supported by Kaplan and Anderson (2007): “Many companies 

abandoned Activity-Based Costing because it did not capture the complexity of their operations, 

took too long to implement, and was too expensive to build and maintain.” They attempted to 

overcome the barriers through TD-ABC but as the studies listed in the literature review this solution 

did not change the adoption rate positively, indicating that the barriers are still inherent in regards 

to engaging with the ABC system approach. 

In the adoption-stage Krumwiede and Roth (1997) found that a perception of high complexity and 

lack of internal resources are two of the heaviest barriers to transcend from this stage onto the next. 

In the adaptation-stage Krumwiede and Roth (1997) found that extremely complex processes 

hinders the adaptability to the ABC system. In the acceptance-stage Krumwiede and Roth (1997) 

found that one of the main barriers from positively transcends onto the next stage is the cost of 
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providing information to the ABC system and the perception that they would erode the benefits of 

having the ABC system in order. In the two last stages of implementation, Routinization and Infusion 

Krumwiede and Roth (1997) found the main barriers to be information overload, lack of economic 

capacity of the existing information system, fear that changes or issues that has come into light after 

the implementation of the ABC system is not taken into account, lack of continuous improvement or 

reengineering programs, perceived inability to affect changes in processes.  

Even though the barriers rise in different stages of implementation the findings in the first four 

stages points in a direction that besides organisational issues, complexity, time consumption and 

cost of implementation acts as the three major barriers when engaging with ABC systems. The last 

two implementation stages the barriers are more related to the perceived lack of benefits and 

perceived lack of strategic value, which summarised by Stratton et. al (2009) as being maintenance 

related. The different perspectives of the barriers inarguably relates to the stages that they appear 

in. In the beginning and early stages of implementation the barriers mainly focus on complexities 

and costs of engaging with a new system and the commitment and changes required from the 

people whereas the barriers in the later in the stages of implementation focuses more on a 

perceived lack of valuable or actionable outcome. Kaplan’s (1990) stages reflects the benefits of 

evolving from one step to another, however as mentioned the path to the ABC stages referred to as 

“heavenly bliss” by Kaplan and Cooper (1998) are hardly described, hence the path to “heavenly 

bliss” is indeed explained insufficiently. The focus on how ABC works, its tools and how to use these 

tools along with the benefits associated and this largely outshines the “how to get there”-points and 

guidelines related to implementation. The analogical equivalent would be learning everything on 

how to use a car, except how to start it. Krumwiede and Roth (1997) argues that several steps are 

necessary in order to obtain and maintain a well-functioning ABC system, which emphasises the 

argument by Fei and Isa (2010) that the implementation phase of ABC still needs further research 

due to gaps in current literature. While Kaplan’s stages from 1990 has been argued to mainly focus 

around the benefits and neglects the process of evolving to these stages, Krumwiede and Roth’s 

(1997) analysis of ABC through Zmud and Cooper’s (1990) implementation stages can help examine 

the necessary approach one must take to evolve from “Stage II” to “Stage III and IV”.  

The characteristics of the barriers found by Krumwiede and Roth (1997) can be divided into two 

main groups. The first group of barriers is ranging from the initiation stage and continues up until the 

acceptance stage. The barriers in these stages is characterized by an unwillingness to engage with 

the new IT system expressed through perceived lack of time or funding, and perceived 

overcomplexity of the new system. The second group of barriers enters after the acceptance stage 
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and revolves around the usefulness of the ABC system. Perceived lack of usable outcome is one of 

the main barriers in these stages and it sends a signal that the ABC system has now been accepted 

but the desired outcome has not yet emerged. A frustration of having invested time and money on 

the new cost system without being able to reap the benefits rises and hinders the users to see 

opportunities and rearrange the system to produce the desired outcome. 

Model 18 illustrates how the different stages by Zmud and Cooper (1990) analysed by Krumwiede 

and Roth (1997) fits into Kaplan’s (1990) “Four-stage Model of Cost Systems” in different stages. The 

first grouping of barriers all relate to the transitioning between a traditional cost system to a new 

cost system (ABC). The organisation needs to reach acceptance of the new system before the 

transition into “Stage III” will be complete. The second group of barriers relate to the desired 

outcome of the new system finds itself somewhere in the stages III and IV. In the first research 

question the thesis will seek to analyse the first group of barriers and attempt to find out if 

introducing new computer science theory will be able to ease the overcoming of the given barriers. 

 

 

Model 18: Transition barriers found by Krumwiede and Roth 
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Fei and Isa (2010) argues that research on ABC implementation has been done from a technical 

perspective which correlates fine with the finding in the literature review, where especially Kaplan 

and Cooper (1998) along with Kaplan and Anderson (2007) focus on the technical part – which was 

mentioned earlier in this section as well. The focus on contextual factors which include IT is one of 

the factors that determines the success of ABC implementation along with several other factors, 

hence the narrow focus on the technical parts will not get you to ”Stage III” or “Stage IV” 

(Krumwiede, 1998). According to Fei and Isa (2010) only one research paper has examined the IT as a 

cause for success with ABC implementation and focus has merely been on the adoption stage in 

Krumwiede and Roth’s stages for implementation. The narrow focus on IT among the research 

papers outlined by Isa and Fei (2010) suggests that IT has been neglected as a driver for success with 

transition efforts and the mere focus on the adoption stage suggests that further research might 

help excel the success of implementing ABC. IT is such a big part of the current industrial revolution 

termed “Industry 4.0” which has motivated the thesis to look into possible breakthroughs that can 

facilitate the implementation stages from stage 2-6.  

This assumption has been backed by Quinn, Elafi and Mulgrew (2017) who found that only 22% 

percent of Irish companies did not reject ABC due to lack of IT resources – meaning that 78% were 

either neutral or agreed to the statement: “There is a lack of IT resources”. 21.3% said that ABC was 

too complex to implement and 32.3% said that the cost of adoption and implementation of ABC was 

too high and at last 46.3% said that the change to ABC is perceived as time consuming (Quinn, Elafi 

and Mulgrew, 2017). The survey underlines the arguments from earlier suggesting that the technical 

aspect was not the main driver for success, it is other factors such as the perception of complexity, 

time consumption and costs associated with the implementation phase. Complexity, time 

consumption and costs as reasons for rejection of ABC suggests that ABC implementation might 

benefit from automated, fast and simple solutions which might present itself with the emergence of 

new IT in computer science. Both Fei and Isa (2010), Kaplan and Cooper (1998), Krumwiede and Roth 

(1997) and Quinn, Elafi and Mulgrew (2017) argues and suggests that IT has an important role as a 

contextual factor in implementation rate and implementation success of ABC, hence the focus on 

the wave of new IT in relations to struggles with ABC implementation.  

5.1.1. Modern computer science and the implementation stages of Activity 

Based Costing. 

To which degree can modern computer science accommodate the first group of barriers that arises 

in the implementation stages of Activity Based Costing? 
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In the following section the thesis will focus on analysing opportunities where a combination of 

computer science and management theory can accommodate or overcome the barriers hindering 

successful ABC-integration. 

5.1.1.1. Finding the appropriate Computer Science theory to overcome the barriers of 

implementing ABC  

Kaplan and Cooper (1998) argues that one must start by mapping all of the company activities - this 

is argued to be a comprehensive manual task. However, the findings by Stratton et. al. (2009) and 

Quinn, Elafi and Mulgrew’s (2017) surveys led the thesis to attempt to find ways to automate the 

workflows/activity dictionary with a process-centric agenda, that can overcome the barriers in terms 

of easing the complexity and time consumption that lies in this crucial task. The assumption is well in 

line with the machine learning practitioners view that Process Mining would then be able to 

generate the processes automatically through the techniques listed in the literature review. 

(Appendix 3). While the focus is on implementation of ABC, the thesis found that Business process 

management offers a framework for manual process map understanding and creation (M. Weske, 

2007) and can be used to set up detailed process maps and strategic management. Business Process 

Management (BPM) is described as follows: “BPM is the discipline that combines knowledge from 

information technology and knowledge from management sciences and applies this to operational 

business processes” - W.M.P. van der Aalst (2004). For example, when doing business process 

modelling and analysing it using simulation a company might be able to get ideas on how to reduce 

cost without jeopardising service levels – this fall well in line with the cost-of-quality approach 

mentioned in the literature review.  

As described by Stratton et. al (2009) the complexities when engaging with ABC is related to the 

difficulties when designing, building or maintaining the allocation calculations, the difficulties of 

maintaining and updating the system with current results, and allocations being too complex. BPM 

gives companies the framework to practically engage with the description and construction of 

process models and activity dictionaries. This combined with the cost allocation framework from 

Kaplan and Cooper (1998) would be a possible solution for the complexity barriers since practical 

examples and guidelines are given in both theories. However, the main issue when dealing with BPM 

is the fact that “most hand-made models are disconnected from reality and provide only an idealized 

view on the process at hand.” - van der Aalst (2011). The disconnection from reality creates a 

demand for a realistic conformity check to ensure that the processes are the actual processes and 

that it is not biased by lack of ties between theoretical processes and practical processes. The focus 

on accommodating this demand has let the authors to illuminate the possibilities for an automation 
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of the process management that could disseminate the lack of conformity present in most hand-

made process models. When engaging with ABC-systems as highlighted by Quinn, Elafi and Mulgrew 

(2017) another barrier of implementation is the cost of implementation and time consumption (or at 

least the perceived cost of implementation and time consumption), it is therefore arguably unlikely 

that companies turning away from one system, being the ABC-system, would be more likely to 

engage with it if they had to implement another system (that too would mean cost and time 

consumption) to enable the engagement with the desired system, being ABC. This has let the 

authors to find a theory that enables the automation of process management that does not require 

the implementation of an BPM-system.  

Since there was a need of great knowledge on the field of automation three expert interviews was 

conducted to secure that the thesis was not suggesting solutions that would not be realistic.  

As mentioned in the literature review Data Mining serves as a way to extract relevant data from 

huge data sets. However, existing data mining techniques are too data-centric to provide a 

comprehensive understanding of the end-to-end processes in an organization (Van Der Aalst, 2011). 

This would in most cases, unless the company in question was already engaged in machine learning 

and data mining, serve as an additional complexity towards the implementation. Process Mining 

(PM) offered a possible solution to overcome the barriers relating to cost, time and complexity. This 

is backed by Van Der Aalst (2011) who found that where most data mining techniques are not 

process-centric but instead data-centric, and the Process Mining Theory takes a process-centric 

approach borrowed from BPM, but where the hand-made models are exchanged with automated 

process models constructed through factual event logs i.e. event logs are produced based on 

activities as known from ABC theory. 

5.1.2. Transitioning 

How will PM influence the ABC implementation? 

The analysis has argued the use PM as a potential bridge between computer science and accounting 

methods. The thesis’ approach will be to understand how PM can facilitate ABC transitioning in 

terms of complexity, costliness, and time-consumption. The first sub question is necessary to 

proceed due to the paramount issue of implementation of ABC and the difficulties associated, 

however many thesis’ could be written with the sole purpose of solving or easing the 

implementation of ABC. The immense work needed to fully cover this topic would hinder the thesis’s 

ability to focus on PM as a general facilitator of ABC transition and maintenance, which has forced 

the thesis to limit its focus on implementation to merely covering the most crucial and debated 
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problems during the implementation phase that has relevance to IT. The thesis will therefore depart 

in the identified barriers and a verification of relevance through the focus group. The analysis will 

start by scrutinising PM and its potential for resolving the issues surrounding ABC implementation, 

based on Krumwiede and Roth’s (1997) ABC implementation stages.  

The interviewee 2, the expert within the field of Machine Learning validated the use of PM in order 

to mitigate the problems associated ABC based on Quinn, Elafi and Mulgrew’s (2017) survey 

(appendix 3). Through the focus-group several practical issues were found in relation to 

implementing an IT solution such as PM, however none of the participants were familiar with PM 

specifically which is why the spectrum was broaden to cover system implementation issues in 

general. Krumwiedes six stages, as outlined and explain previously, will assist in covering the 

transformation from “Stage II” to “Stage III and IV” - the first four steps will be addressing issues 

faced when transitioning from a “Stage II” costing systems into an ABC system and the two last steps 

are useful in addressing the problems inherent in maintaining a “Stage III and IV” ABC system. 

Therefore, the first section will be focused around the implementation more than the usage of ABC, 

hence initiation, adoption, adaptation and acceptance are the main point of focus initially. PM is, as 

argued earlier, a computer science theory that experts suggests can help overcome the challenges 

found by our focus group (appendix 2) and document studies. However, it is very questionable 

whether the majority of organisations are good enough in terms of structuring data efficiently with 

the current tools e.g. SAP, ORACLE and Microsoft.  

5.1.3. System implementation barriers  

ABC has the potential of accommodating the lack of cost understanding, as organisations without 

ABC are struggling more with accurate identification of product profitability than organisations with 

ABC (Stratton et al., 2009). As Kaplan and Cooper (1998) states, ABC is a superior tool to traditional 

costing systems due to its capabilities of providing a total cost allocation understanding, that can be 

used to understand customer profitability, sourcing strategies, product development etc. The 

problem is, as mentioned, that practitioners finds it complex, time consuming, and costly to 

implement and maintain, as mentioned previously, which is why the thesis is not limited to merely 

advocate for ABC implementation but focuses on ABC and PM as collaborative tools to overcome 

these barriers and reach a well-functioning ABC system. Krumwiede and Roth (1997) identifies the 

barriers of implementing ABC as having a low potential for cost distortion, which is well in line with 

what Merchant and Shields (1993) argue and they have found that another initiation stage barrier is 

the low decision usefulness of knowing the real costs. To overcome these hurdles Krumwiede and 

Roth (1997) suggests evaluations of the realism of the current costing methodology and evaluation 
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of whether realistic cost could actually improve the decision making as Kaplan and Cooper argues 

(1998). These barriers are relatively straightforward and therefore initiation stage would not gain 

much from PM, as PM does not influence these factors. Initiation stage is merely selecting the 

appropriate tool for a given situation of external pressure and PM could only be used as an 

argument going with ABC if PM helps overcome the time consuming issue, the complexity issue and 

the cost issue in the overall implementation. The analysis seeks to understand whether PM will 

supplement ABC positively in terms of overcoming these barriers and if that is the case the argument 

in the initiation stage for using ABC is enforced significantly since the reasons for rejecting ABC 

would be diminished.  

 

Barriers are also found to include; Lack of top management ABC champion, lack of resources 

devoted or if the project is perceived as too complex to overcome (Krumwiede and Roth, 1997). A 

“Bureaucratic request structure” is another barrier found by the focus group (appendix 2) which 

indicates that getting through to senior management is tough and this might be caused by the poor 

information flows and communication vertically in the organisation.  

Krumwiede and Roth (1997) suggests overcoming the barriers they discovered, by getting the 

support of a powerful ABC champion and subsequently choosing smaller projects where results from 

using ABC can be used as proof of the effects and benefits gained from implementing ABC fully.  

When it comes to PM as a facilitator for easing the ABC implementation there is seemingly no 

advantage of using PM to overcome the barrier of lacking a top management ABC champion. The 

reasoning behind this argument is that PM cannot stand-in and act like a manager, the technology 

behind PM will not automatically hand PM the same legitimacy as a top management ABC champion 

has, hence ABC implementation success in this stage is still dependent on getting a top management 

ABC champion. The bureaucratic request structure cannot be bypassed by PM techniques either so 

solutions must be found in the organisational structure if one wishes to overcome the issues that it 

can create in terms of extended time consumption for approval processes. 

 

PM can facilitate overcoming the barrier concerning the lack of internal resources if the lack of 

resources concerns human resources. The lack of human resources will be less of an issue because of 

the automation process in PM, hence as PM is data-driven and process-centric in terms using event 

logs as sources for its process maps, no employee has to conduct interviews, surveys and 

observations as suggested in Kaplan and Cooper’s (1998) technical instructions of how to allocate 

costs and processes. The human resources might be reallocated to champions as Krumwiede and 

Roth (1997) suggests in order to ensure that PM results remains under supervision. As will be 
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outlined later, the human resources will be redistributed from departmental managers as well, 

which all together will result in PM being less demanding on human resources. PM as a facilitator for 

easing ABC implementation will have a more dubious effect on the barrier concerning the capital 

resources consumption. It is a given that if there is no access to data and the organisation is not 

collecting data the solution involving PM is less relevant as a facilitator to overcome the lack of 

capital resources. As stated throughout the literature, it requires capital to implement IT 

(Krumwiede and Roth, 1997, Kaplan and Cooper, 1998). PM is an IT solution building on data and IT, 

Kaplan and Cooper (1998) argues that IT capabilities are costly, hence implementing PM will be 

perceived as an extra cost in implementing ABC. However, a cost-benefit analysis can reveal whether 

it makes sense to use PM while implementing ABC and arguably it would be less costly to have PM if 

the organisation’s data is well-sorted as opposed to no or unintegrated data (appendix 1). The 

overall impression is however that PM can at least be a facilitator for overcoming the lack of 

resources in terms of human resources, however it is uncertain in regards to capital resources.  

  

The thought of automating the complexity problems of ABC implementation was seen as plausible 

from expert interviews conducted with the high positioned strategic decision maker, but it also rose 

scepticism. Fear of being kept from fully understanding the implementation process was a main 

issue. This was backed by in the focus group (appendix 2) debate as a general consensus that 

engaging in new systems would benefit from automation if it did not jeopardize the general 

understanding of the system. A possible solution to overcoming the perception of complexity was 

discussed and one way to accommodate the issues of complexity was to engage in smaller projects, 

showing stakeholders that the automation speeded up the implementation, while still providing a 

scalable method, and that the outcome was worth the engagement. This falls in line with Krumwiede 

and Roth’s (1997) arguments of introducing ABC in pilot projects that can be used to advocate for 

the benefits of engaging in ABC.  

 

Other main barriers for implementation success is identified by Krumwiede and Roth (1997) as 

being; undefined goals and objectives with ABC, extremely complex production processes, and 

interdepartmental unwillingness or inability to provide personnel and/or data. The focus group 

(appendix 2) identified that lack of stakeholder involvement and participation caused barriers as well 

for IT implementation as well as a lack of understanding of the need for new organisational 

procedures - which is well in line with Krumwiede and Roth’s (1997) barrier; lack of clearly defined 

goals and objectives. The focus group (appendix 2) found that the lack of proper time allocation to 

the new system adaptation is another barrier, which is well in line with the complexity and time 
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consumption issue found earlier. The survey conducted by Quinn, Elafi and Mulgrew’s (2017) and 

our focus group (appendix 2) findings are well related in terms of issues; costs, time and complexity. 

The focus group (appendix 2) identified other barriers in the adaptation stage, such as: “Inadequate 

communication and poor information flow.” Which indicates that even though 20 years has passed 

since Kaplan and Cooper (1998) and Krumwiede and Roth (1997) wrote their papers, IT still suffers 

from silo thinking causing inadequate information flows between departments, which is the 

paramount reason for the perception of complexity. This is underlined in the argument from Quinn, 

Elafi and Mulgrew’s (2017) survey, saying that ABC is too complex and that there is a lack of IT 

resources. 

 

In regards to stakeholder involvement PM offers an automated process conformity verification that 

ensures absence of idealised processes by excluding subjectivity in the form of manual constructed 

process maps and workflows. The PM approach does not need every worker in the organisation to 

describe their processes but requires only the information system department to setup the PM 

project and supervise the process which is underlined by van der Aalst (2011) and interviewee 1 

(Appendix 1). The PM approach requires less stakeholder involvement from the different 

departments of the company. The outcome would be less biased by individual department agendas, 

less time consuming because of the automation working round the clock without individuals stalling 

the progress with individual process descriptions, and less costly because of the minimized human 

resources needed to engage in the process mapping and workflows in the company. When engaging 

in the implementation of a new system interdepartmental unwillingness or ability to provide 

personnel and/or data is highlighted by Krumwiede and Roth (1997) as a major barrier. This was 

backed by focus group (appendix 2) where it was argued that people complained about the time 

consumption the new system stole from their daily tasks and how the new system processes 

exhausted more of their time when doing the same activities because they had to adjust to the new 

system processes. Event logs is available through the company data and the personnel is not 

required to submit individual process descriptions due to the automated process. Kaplan and Cooper 

(1998) argues that Enterprise Wide Systems (EWS) allows for full view of the company processes, 

however in the focus group (appendix 2) the problem of handling several EWS’s offered a rise in 

complexity since an integration between the EWS’s is not always the case e.g. ERP systems is not 

necessarily linked to the CRM system and the enterprise is left with two partial views of the internal 

processes linked to each EWS. Integration of systems was found as being a crucial prerequisite to 

reap full benefits of process automation. The integration of systems is also a part of the process of 

reaching “Stage III and IV” in Kaplan (1990) “Four-Stage model of Cost System Design” and must 
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therefore be taken into consideration at the beginning of the transition from “Stage II” to “Stage 

III/IV”.  

Another barrier which was highlighted in the focus group (appendix 2) is the inadequate information 

flows between departments. Through the expert interview (appendix 3) it was underlined that there 

is no direct PM approach that can overturn this problem, since the integrated data is a prerequisite 

itself for a well-functioning PM and in fact also an advantage for the implementation and 

maintenance of ABC as described in the literature review. The focus group (appendix 2) underlined 

the need for an end-to-end and implementation which requires the data and information flows to be 

enterprise wide - which is backed by Kaplan and Cooper (1998).  

 

Even the most complex production processes can be mapped by PM given the event logs of the 

process is accessible. If the process has not been described yet a Play-In approach would be used to 

automatically generate a process map covering the complex range of the process in full. Krumwiede 

and Roth (1997) mentioned that one of their findings was complexity of internal processes acting as 

a barrier towards implementing the ABC-system. With the new technologies present, able to 

accommodate the complexity of these processes, this will be minimised as a barrier. PM can 

accommodate most complexities in term of internal process complexities, and according to 

interviewee 2 (appendix 3) PM also enables the company, through unsupervised Machine Learning, 

to engage in process discovery throughout their organisation to uncover new and better paths for 

existing processes, which is backed by van der Aalst (2011). 

 

The focus group (appendix 2) highlighted that in order to reach general acceptance of a new system 

the management must lead by example, as well as prove why and how the new system outperforms 

the old system or acts as valuable supplementary insights. Krumwiede and Roth (1997) identified 

barriers as being information found through ABC that contradicts with the gut feeling or intuition of 

the management, data quality from surrounding systems feeding the ABC system does not live up to 

the quality demanded, and cost of ABC is greater than perceived value. An ABC system facilitated by 

PM should eliminate the subjectivity created by hand-made models and therefore also present 

objective facts in the numerical outcome. This should be considered as actionable insights and offer 

a more well-reasoned decision than mere gut feeling or intuition. 

If the existing data systems quality is poor, the outcome of Process Mining and ABC would suffer as a 

result thereof. Therefore, it is paramount that the company data is ready to be used when engaging 

in ABC. But, when the data is of good quality the results from the ABC implementation should be 

able to convince the sceptics and justify the investment ABC (Krumwiede and Roth, 1997).  
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5.1.4. Summary  

The implementation part of covering the transition from “Stage II” to “Stage III/IV” has found several 

new barriers through the focus group - all that are related to IT. Krumwiede and Roth (1997) laid the 

foundation for the approach and their finding of IT related barriers, which could be addressed by 

PM, has been outlined and possible solutions were highlighted. Among issues that arose during the 

focus group session and found in Krumwiede and Roth’s (1997) several where related to the main 

issues associated with time consumption, costliness, and complexity. These issues were backed by 

the interviewees and some of the root causes for complexity, costs, and time consumption has 

already been partly dealt with during the implementation phase through the analysis. However, 

some creates wicked problems, whenever an automation is chosen to replace manual labour tasks, 

the risk of trusting the results of the machine without questions, e.g. correlations being mistaken for 

causalities, might result in errors not being accounted for and not corrected in the implementation 

phase, which creates a bullwhip effect throughout the system that will be troublesome to overcome 

once implemented.  

Since the focus of the thesis is not specifically on the implementation framework by Krumwiede and 

Roth (1997) the analysis has merely identified the most prominent and debated issues raised during 

the focus group (appendix 2) and in literature by Krumwiede and Roth (1997) and analysed the 

apparent benefits and wicked problems by having PM as a facilitator. 

5.2. ABC Set-up 

To which degree can PM accommodate and complement ABC set-up? 
 
The previous section highlighted some of the most debated and apparent barriers of ABC 

implementation that has relevance to IT. The barriers were set in relation to PM and possible 

solutions were suggested as implementation success is paramount for further use of ABC. The focal 

point of this thesis is whether PM can supplement ABC in order to enhance transitioning and 

maintenance of ABC systems i.e. easing the path to a functioning “Stage III/IV” cost system. The next 

section will analyse Process Mining’s ability to overcome technical ABC issues such as creating an 

activity dictionary, and measuring of costs of resource capacity etc. By going through technical ABC 

enablers and analyse how PM can ease set-up and measuring, the thesis will be able to determine 

whether PM can be justified as an ABC facilitator. This is to attempt to overturn some of the 

arguments against the usage of ABC e.g. Geri and Ronen (2005), Interviewee 1, and Quinn, Elafi and 

Mulgrew’s (2017) and eliminating the anomaly. These arguments are obviously still the same as 

stated earlier, recall the issues of costliness, time-consumption, and complexity - however the focus 
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as mentioned will change to how PM can accommodate and complement ABC in terms of set-up and 

measuring cost drivers. To underline relevance of the issues, Kaplan and Cooper (1998) wrote that 

the: “Activity cost drivers are the central innovation of ABC systems but they are also, as we have 

noted, the most costly aspects of ABC systems”. 

5.2.1. Activity dictionary  

When diving into the ABC fundamentals the thesis will analyse in which parts the PM theory can act 

as a facilitator for eased set-up of ABC. The importance of baring ABC maintenance in mind while the 

thesis analyse PM as a facilitator, is paramount (Geri and Ronen, 2005). The first step of the ABC set-

up listed by Kaplan and Cooper (1998) is, as mentioned in the literature review, to create the 

“Activity Dictionary”. Kaplan and Cooper (1998) suggests that consultants can be hired to take care 

of the set-up if the organisation lacks the competencies or human resources demanded to perform 

the set-up. They also suggest that defining the activities at a “(...) microlevel, individual task level 

(...)” has turned out to be confusing as well as expensive and lead to the rule of thumb: “ignoring 

activities that use less than 5% of an individual’s time or a resource’s capacity.” Both of the 

suggestions seem reasonable considering that the construction of the activity dictionary, at the time, 

was considered a manual task which obviously takes time (Kaplan and Cooper, 1998). PM could be 

an alternative to the performing manual task, by automating the activity process investigative work 

and cluster the processes that ties to a given activity resulting an activity dictionary which has been 

automatically created (appendix 3). The only requirement is to set the ruleset (features and labels) 

for the clustering algorithm to accommodate the processes that falls into the different activity 

categories e.g. processes required to set up a machine for production is clustered by “setup” 

features, processes required for marketing are clustered by the marketing features etc. (appendix 3). 

This enables the activity and process description to be made without the extensive use of manual 

work and human resources. Nowadays and previously employees have manually set up the entire 

Activity Dictionary (appendix 1 and 2) now they can limit their time to merely validate the 

automatically generated Activity Dictionary. This also means that the issue of ABC being too static in 

its setup (Geri and Ronen, 2005) can be overcome since new processes will automatically fall in line 

with the guidelines entered in the clustering algorithm. The guidelines as well are flexible and can be 

changed to accommodate the need of new activities (appendix 3). PM Replay approaches will be 

able to run on a upon request throughout the entire company to check conformity and validity of 

the current activities and processes to be scrutinised and recognised by controllers.  
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Model 6: By Kaplan and Cooper - "Cost and Effect" - 1998 

Having clustered the processes by activities and by the PM technique, as depicted in Model 6, the 

next step to consider according to Kaplan and Cooper (1998) is the resource costs and how each 

activity draws on the resources in the organisation. Kaplan and Cooper (1998) refer to this as finding 

the resources cost drivers. 

5.2.2. Cost Allocation 

Determining the spending on each activity in the organisation is a manual procedure, which includes 

linking spending to activities from a general ledger system. The procedure is a part of mapping the 

resource expenses to the activities and in order for the ABC system to make sense, these expenses 

must be linked as described in the literature review. Data is fetched from the financial system and 

preferably subdivided into groups for the sake of overview and clarity. These data fetching 

procedures can be automated, which arguably will result in a more flexible ABC costing system due 

to its ability to get up to date expense data for ABC, operational learning and improvement 

purposes. The automation could use the abilities of PM for fetching the data, keeping in mind the 

criticism concerning ABC, the maintenance issues (appendix 1; appendix 2), will be overturned if PM 

could automatically detect expense changes in activities e.g. changes in labour intensity, material 

usage or marketing efforts. The manual tasks of duplicating data from one system to another i.e. 

from traditional financial reporting system or general ledger systems (e.g. SAP) into another system, 

can be performed automatically by correct setup of features and labelling by resource cost attributes 
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i.e. salaries, occupancy, materials and supplies etc. The PM could through the same approach 

allocate expenses by resource cost attributes, and as Kaplan and Cooper (1998) suggest it would 

ease the cost allocation (appendix 3). 

The measurement of these costs can be done either through employee surveys or through direct 

measurement in case on non-personnel resources - all of which has been outline in the literature 

review. Event logs can be used in order to trace these costs through measurements of e.g. the 

employee activities, working hours, unused capacity and time per performed activity. As interviewee 

3 confirms PM allows for the use of intensive measurement of performance since everything is 

based on actual event logs which should display time, activity performed and employee ID (appendix 

3). PM uses event logs to trace usage of e.g. computers, machine hours and online hours which can 

be allocated to the cost associated with these resources in order to precisely report on the costs 

incurred. Kaplan and Cooper (1998) argues that estimates are used as percentage of resources used 

to perform an activity, which is inherently imprecise. This can easily be overcome through PM usage, 

because of its ability to precisely log every activity and thereafter measure the resource 

consumption associated with the performance (appendix 3). One would argue that maintenance of 

the ABC has been eased due to PM’s ability to adapt to the changing resource consumption, which in 

reality would help the organisation by requiring less time and lower the cost of having engaged in 

ABC. 

  



Side 76 af 133 
 

5.2.2.1. Hierarchy of activities  

When the resource cost has been traced to the activities, Kaplan and Cooper (1998) argues that the 

managers obtain powerful insights from identifying the attributes of the traced activities. One of the 

most important attributes classifies the activities along an activity-hierarchy. This creates an 

overview of where the different activity costs incur on the dimensions of the hierarchy of activities. 

 

Model 4: By Kaplan and Cooper - "Cost and Effect" - 1998 

  

In this instance the thesis found, through expert interviewee 2(appendix 3), that clustering could be 

used to compile the different activities using the attributes as common features. Through clustering 

approach PM could allocate the different activities rightfully to the desired dimensions of the costing 

hierarchy. Using an automated approach limits the allocation of human resources to this task. The 

only requirement is that the ABC analysts designs the appropriate features and labels for the 

algorithm and allows the different departments to validate the result. The features and lables are 

once again flexible and adaptable in terms of guidelines in terms clustering in the different 

dimensions. The maintenance of the system can be accommodated by the PM Replay technique that 

allows for conformance checking that the relevant activities was correctly clustered to the 

dimensions where they belong e.g. if a brand sustaining activity cost was found in the product-line 

dimension this would be highlighted and either automatically moved to the correct dimension or a 
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warning would be send to the controllers requiring action on the discrepancy. This could be done by 

statistical outlier detection according interviewee 2 (appendix 3). 

 

5.2.2.2. Activities and Business process identification 

 

Some designers, according to Kaplan and Cooper (1998) based on a KPMG Peat Marwick study, 

prefer their ABC systems to be organised around Business Processes instead of activities which will 

result in an impossible task in identifying the details of activities and what they require. However, 

PM can assist in aggregating the costs of activities in each business process represented by clusters 

according to interviewee 2 (appendix 3). All the costs associated with a Business Processes such as 

procurement can be compiled through the petri net laid out by PM and concentrated in clusters (Van 

Der Aalst, 2011). Should the organisation change in terms of business processes by merging 

processes etc. e.g. from procurement to sourcing, the features and labels can simply change to fit 

the new set-up of the business process. This could result in lower costs associated with updating the 

processes, because features and labels can simply be change resulting in an automatic change in 

processes relating to the Business Process. The complexity would seem less intense and the costs 

associated with manually changing business processes would obviously be minimised through 

automation according to interviewee 2 (appendix 3).   

5.2.2.3. Activity attributes 

 

Clustering by attributes would be a powerful tool to gain overview of the different decision-enabling 

attributes that the different activities possesses according the interviewee 2 (appendix 3). Kaplan 

and Cooper (1998) describes different activity attributes that they find especially powerful to 

highlight. Short-term variability attributes are a powerful attribute mentioned by Kaplan and Cooper 

(1998) that identifies whether the activities will vary on behalf of short-term changes in demand. In 

any case and by any attribute found insightful and enabling, the activities can be clustered and the 

different clusters can be used to back decisions across various attributes interviewee 2 (appendix 3). 

The attribute clustering would be a flexible way of accommodating different requirements set by 

managers in various departments with their own agendas. The main purpose is providing actionable 

insights through the activities in the organisation. 

 

Related to this section is the approach that can accommodate the identification of products, services 

and customers. The understanding will be used in ABM, which the thesis will be examine later in the 
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study. The simplicity of this step would be violated if PM was to be tailored to identify product, 

services and customers. Maintenance work however would be eased because PM use event logs to 

gain insight to how the new product, service or customer affects the organisation's resources.  

 

5.2.3. Identify product, services and customers and selecting Activity Cost 

Drivers 

 

Related to this section is the approach that can accommodate the identification of products, services 

and customers. The understanding will be used in ABM, which the thesis will be examine later in the 

study. The simplicity of this step would be violated if PM was to be tailored to identify product, 

services and customers. Maintenance work however would be eased because PM use event logs to 

gain insight to how the new product, service or customer affects the organisation's resources.  

A crucial aspect of the entire ABC theory is the selection of an appropriate activity cost driver. An 

activity cost driver is a quantitative measure of the output of an activity (Kaplan and Cooper, 1998). 

Kaplan and Cooper (1998) suggests three different activity cost drivers: transaction drivers, duration 

drivers and intensity drivers.  

Each driver has a specific quantitative measure; transaction tracks how many times a given activity 

has found place and has a predefined set of activity costs related to each time the transaction has 

found place; Duration is used when the time consumption aspect of the activity varies too much that 

a simple transaction driver can be used, due to the distortion the variable time consumption would 

create; Intensity (or direct charging) drivers are used when the resources consumption in the activity 

are costly, highly complex, and variable. The drivers are used in order to assure that every part of the 

activity is correctly tracked and measured. Choosing cost drivers are seen as a trade-off between 

cost and accuracy argued by Kaplan and Cooper (1998) and they argue that though intensity drivers 

provides the most accurate measurement the cost of measuring often erodes the benefits of the 

precise measures through the measuring cost and should therefore be limited to activities where the 

resources used are of high cost. However, when information systems automatically log the 

consumption of resources, machine hours and human resources, PM could extract all the data 

related to all the projects within the organisation. Automated intensity drivers could be used to 

make the measurement throughout the entire organisation highly accurate and without providing 

extra costs in this instance interviewee 2 (appendix 3). This would erode the need for other drivers 

than intensity drivers as the precision would be provided at least at the same cost as the old 
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approach. By automating the cost driver selection to rely on, if possible, only intensity drivers the 

next step would be to automate the cost allocation to the given activities. 

 

5.2.4. Complexity Indexes 

Kaplan and Cooper (1998) suggests the use of “Weighted Indexes” as an approach to lower cost 

associated with activity cost drivers. Instead of engaging in intensity drivers in connection with PM 

as analysed in the previous section, one could use indexes as estimates by e.g. customer complexity. 

However as argued previously, this approach would not make much sense if PM were facilitating 

ABC cost driver selection. However, this approach might make sense if the data were distorted i.e. of 

bad quality. Kaplan and Cooper (1998) argues that a trade-off between precision and cost of 

measurement would drive the ABC analyst to cut down on number of activities in order to minimise 

the costs and complexity of the ABC driver selection procedure. If today’s computer were strong 

enough as interviewee 2 (appendix 3) states that they are, problems would not arise if the number 

of activities reflected reality i.e. not restricted in number by lack of manual capacity, data capacity 

and computing capacity. Kaplan and Cooper (1998) argues that the main reason for not including all 

activities is the limitation of the ABC analyst in terms of comprehending the number of manually 

entered pieces of information in the system. PM could eliminate the need for manual typing by 

fetching data from the information systems, hence the need for compromising accuracy in order to 

minimise costs in ABC cost driver selection would be overturned interviewee 2 (appendix 3). Kaplan 

and Cooper (1998) in fact argues indirectly for this approach by stating that: “(...) activity cost 

drivers, most of which can be accessed and traced to individual products and customers relatively 

simply in the existing information systems”. This was stated in 1998, which is 20 years ago and many 

major IT achievements ago, hence the more extensive computer science could enable the enhanced 

precision of activity cost drivers. The trade-off between cost of measuring and cost of error is further 

discussed in the following section of ABC engagement.   

 

5.2.5. Cost accuracy target 

Kaplan and Cooper (1998) argues that an ABC system can be just as precise as desired. The only 

decision the organisation implementing an ABC system should keep in mind is the accuracy and cost 

trade-off. Kaplan and Cooper argue (1998) that “attempting to build an ABC system with 1000 or 

more activities and directly charging actual resources to each activity performed for each product 
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service and customer would lead to an enormously expensive system. The cost of such a system 

would greatly exceed the benefits in terms of improved decisions made with this new slightly more 

accurate information”. This argument is bound by the perception that extensive measurements in 

the form of intensity drivers/direct charging would lead to a huge increase in the cost of 

measurement. 

However, PM theory can facilitate changes on this perception and offers a method to accommodate 

the increased accuracy without extensive cost increases i.e. if high accuracy is desired it would be 

able to achieve this desire precision without having to consider the higher cost.  

 

Model 19: By Kaplan and Cooper - "Cost and Effect" - 1998 

This would in turn mean that extensive ABC systems would be less costly and a higher accuracy could 

be reached at a lower cost. However, this does not change the issue illuminated by Merchant and 

Shields (1993) regarding biased costs to ensure margins, evoke efficiency, and stimulate markets. 

These issues would have to be taken into account when providing the costs to the managers using 

biased costing as a strategic manner: either to accommodate the managers needs or transition the 

biased costing strategies into a new foundation of strategic decisions, based on the accurate 

measures to provide the results desired by the managers.  

Kaplan and Cooper (1998) already saw how the evolution in information technology greatly reduces 

the cost of measurement, this is followed by a list of different systems that greatly increases the 

supply of data on current operations (industry 4.0). This was back in 1998 and the current data 
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collection generation has lead the authors to assume that this also affects the data available in 

organisations. If data is already available in the organisations it is a matter of the quality of data 

rather than the accessibility of data as underlined by interviewee 1 (appendix 1). Kaplan and Cooper 

(1998) states that the “advances in microcomputers, and distributed computing like client-server 

systems, made the cost of collecting, processing and reporting information plummet.” Now, this was 

back in 1998 and the advancements has not stopped since the technology is advancing faster than 

back in 1998 interviewee 1 (appendix 1). This has reduced the costs associated with the 

aforementioned task, due to the current trend of automating processes. This will finally alter the 

designing phase of the optimal ABC system depicted by Kaplan and Cooper (1998):

 

Model 8: Designing the optimal ABC system - Kaplan and Cooper (1998) 

This belief of high accuracy meaning equalling high cost must be altered in line with the belief of 

Kaplan and Cooper (1998) and the new advancements of technology in terms of automation. The 

new advancements alters the costs of accuracy and smoothens the Cost of Measurement resulting in 

a far more accurate ABC system without a higher cost.  
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Model 20: The new PM facilitate total cost of error and measurement 

The high accuracy available through decreased cost of measurements will be able to minimise the 

issues that Kaplan and Cooper (1998) mentions in regards to the initial ABC system as depicted in 

model 20, the cost of measurement remains low due to the PM techniques. The post-PM ABC 

system was not able to provide accurate numbers for withstanding the scrutiny of auditors and tax 

authorities. However, the transition to engage with ABC system for financial accounting should still 

be a transition and not a jump from “Stage II to IV” because the verification of the automated 

processes and the automation of cost allocation must be validated by stakeholders before acting as 

the financial reporting system.  

5.2.6. Summary  

The section on set-up has gone through Kaplan and Coopers set-up approach of ABC, as it is stated in 

“Cost and Effect” from 1998. The sub question was: “To which degree can PM accommodate and 

complement ABC set-up?”. The results of the analyses have been interesting and some even 

surprising to the researchers in terms of PM’s capability and how PM can facilitate the set-up of an 

ABC system. Some of the findings were related to the activity dictionary, where PM was found to be 

indeed useful in terms of clustering the cost allocation and mapping the processes - the only 

requirement before engaging in the approach was to frame the clustering algorithm accordingly. The 

benefits were the flexibility of the PM approach, which allowed the changes of activities to 

automatically be included in the dictionary.  

The cost allocation set-up benefited from the flexibility of the PM approach which eased the 

complexity, costs and time concerning maintenance of these cost allocations e.g. costs associated 
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with resources changes due to global market demand or changes in product design. The sole use of 

intensity drivers could be fruitful as well for precision purposes which could be enabled by PM 

according to the expert. The inherent automated approach PM offers could possibly be a more 

efficient and simpler approach to cost - however it does require some preconditions. In order to 

allocate activities correctly to the costing hierarchy dimensions the clustering approach of PM could 

be useful. The PM approach will even flag the wrongdoings and outliers of its automation, which 

requires and examination of possible faults in the processes. Event logs would ease maintenance 

because PM will gain insight to how the new product, service or customer affects the organisation's 

resources. Systems that can automatically log the consumption of resources used enables PM to 

extract the data and the exact data collected enables the enterprise-wide use of intensity drivers as 

activity cost drivers, which enhances the precision of the results. PM techniques can then be used to 

extract the resource consumption, machine hours, human resources, time consumption etc. from 

the data available and relate these to activities in order to ensure accurate activity cost rates – this 

was suggested to be conducted through a selection of features and labels. Due to the computation 

abilities nowadays, complexity indexes are obsolete because the main reason for not including all 

activities is the limitation of the ABC analyst. PM theory can automatically facilitate the creation of 

activity listings along with indexing. The analysis has found that PM theory can be used to change 

this perception and offers a method to accommodate the increased accuracy without extensive cost 

increases, which overturns the believe that Kaplan and Cooper (1998) has of the trade-off between 

cost of measurement and precision as depicted in model 20. Kaplan and Cooper (1998) stated that: 

“advances in microcomputers, and distributed computing like client-server systems, made the cost 

of collecting, processing and reporting information plummet.” which is well in line what the analysis 

has found 20 years later in 2018. The analysis of the set-up part of ABC can be facilitated by PM 

which results in various aforementioned benefits e.g. lessen complexity and less costly as well as 

time consuming to maintain. The analysis has clearly found that PM can accommodate and 

complement the set-up of ABC to a degree of which it makes sense in regards to overcoming the 

barriers in setting up an ABC costing system.  
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5.3. Measure activities 

SQ: To which degree can PM theory facilitate cost measuring in the Fundamental Equation of 

Activity-Based Costing? 

 
The following section will analyse how PM theory affects the Fundamental Equation of Activity-

Based Costing and how to measure the different costs expressed in the equation. 

This will be done by explaining the basic measuring techniques mention by Kaplan and Cooper 

(1998) when calculating costs and highlighting areas where PM theory has an impact on the 

Fundamental Equation of Activity-Based Costing. Then we will highlight changes in the approach to 

the equation that is caused by the introduction of PM theory and how this enables a new 

perspective on the elements of the equation. 

5.3.1. Measuring the cost of capacity resources 

One of the approaches to measure an activity cost driver is by using historical data, which can be 

extracted with the PM by aggregating event logs (appendix 3), e.g. number of customer orders, time 

used on customer order handling etc. However, two pitfalls are associated with this approach 

(Kaplan and Cooper, 1998): 

 

1. Delayed data, because data based on historical data forces the ABC analyst to wait until the 

end of the period. Until then the actual cost driver has been calculated. 

2. If there is unused capacity, the cost driver rate will include the unused capacity to calculate 

the data. The actual time it has taken to handle e.g. customer orders will be distorted by the 

idle time.  

 

The use of historical data initially as opposed to surveys, one can ensure objectivity which would be 

hard to get from the subjective survey approach. Thereby historical data can be used in supervised 

PM because a basis on historical data can create a profound understanding for the learning machine 

on how costs are allocated in the organisation. However, one must be certain to take precautions of 

delayed data and unused capacity i.e. alike ABC, PM would be set-up through the same approach 

and could generate the data for ABC activity cost drivers through historical data. Data can also be 

fetched based upon budgets, which in turn allows the ABC to become more oriented about the 

coming period as opposed to explaining past periods argued Kaplan and Cooper (1998). If there is 

any changes due to e.g. process improvement the PM can feed ABC with data through the Replay 

technique - as outlined in the literature review (van der Aalst, 2011). This use of PM would both ease 
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and automate activity expenses and relate these to the budgeting, which can ease the budgeting 

through target-costing, where activity expenses are benchmarks (target costs) for the budgeting 

purposes. The problem is still identifying the practical capacity i.e. the maximum capacity which 

could reflect a more precise activity cost driver. The use of PM event logs could aggregate the 

identified and measured intensity drivers in order to show the precise resource consumption - and 

the precise unused capacity. If the forecasted activity levels decrease the activity cost driver, without 

PM, would evoke a death spiral because it would seem as though the activity efficiency decreases 

(Kaplan and Cooper, 1998). This is due to the missing calculation of unused capacity i.e. if the activity 

cost driver assumes there is no unused capacity, the decrease in activity levels would result in 

apparent higher activity cost as depicted in the example below.  

For example, if expenses to the activity was 360.000 DKK for 5000 orders, then the cost driver rate 

would be: 

360.000DKK/5000=72DKK  

So, the cost driver rate is 72. what happens if the quantity of orders decreases to 4000? 

 

360.000DKK/4000=90DKK 

 

Then it would appear as though activity cost driver is less efficient, by having a cost driver rate at 

90DKK. This could provoke a death spiral because the increase in activity cost drivers would be likely 

to raise the price due to managers interpreting the costs as increasing i.e. the price would be set to 

cover the increased cost. If the analysis of ABC were to be based on intensity drivers enabled by PM 

the death spiral would not happen as the activity cost rate would be based on actual direct measures 

as oppose to the above stated approach. The next section will go into depth with the equation 

proposed above and underline the argument of PM as an enabler for avoiding death spirals in this 

regard.  
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5.3.2. The equation of Activity-Based costing 

 

With PM theory applied to the ABC system the calculation of the fundamental equation becomes 

less complex. By having applied PM theory to the ABC system, the cost of resources used is given by 

the automated accurate measurements of the resource costs of activities performed. This leaves 

only one element of the equation undefined. Subtracting the Cost of Resources Used with the Cost 

of Resources Supplied leaves the organisation with the Cost of Unused Capacity - a crucial element 

of the Activity-Based approach is the understanding of unused capacity (Kaplan and Cooper, 1998). 

Of course, one must take into account the characteristics of the resources described by Kaplan and 

Cooper (1998) as being either committed or flexible. In terms of the committed resources, one must 

have the long-term perspectives in mind in order to see the actual improvements since committed 

resources becomes variable over longer periods via a “two-step procedure”, hence the 

improvements will not eliminate the committed costs associated with the improvement immediately 

(Kaplan and Cooper, 1998). The PM facilitator must therefore be scrutinised against the long-term 

effects of the improvements, visible through the PM approach is the increase of unused capacity in 

the improved activity, indicating the immediate effect. The fact that theoretical capacity is not 

necessarily equivalent to the practical capacity. When PM allows for excessive use of intensity 

drivers for cost allocation the direct resource charges can be compiled over a period of time giving 

clear indications on how resources was used. The down time, repairs, start-ups and shutdowns etc. 

would be summed up by activity logs and can be subtracted from the aggregated capacity suggested 

by the intensity drivers. This enables the organisation to use the analytical approach when assessing 

the practical capacity and gain some in depth knowledge about the practical capacity. PM is not a 

solution towards getting exact capacity measures but provides techniques to get closer to the 

practical capacity as a residual product of the engagement in intensity driver usage. As Kaplan and 

Cooper (1998) suggests, measurement of capacity in itself is a major research area and the focus of 

the thesis is not to engage with this area in full depth but merely suggest that PM could prove to be 

beneficial in this area as well as the Activity-Based Costing area. Also, the thesis finds that PM turns 

the relationship between practical capacity and activity cost drivers around, since the intensity 

drivers would suggest the actual/practical capacity already at the measurement stage and because 

of that, the drivers does not have to be adjusted by practical capacity since it already states the 
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practical capacity when measured. The unused capacity costs should be allocated to the dimension 

where they emanate from, and only charged to customers that acts inconsistent towards their 

orders (Kaplan and Cooper, 1998). 

The service industry is hard to engage with since all resources could be seen as committed, as all 

their costs are basically indirect or appear to be fixed (Kaplan and Cooper, 1998). Unlike 

manufacturing companies, the vast majority of the service companies have basically no flexible 

resources and has to supply virtually all their resources in advance. This means that the short-term 

fluctuation has no immediate effect on the resources supplied. The thesis argues that this issue 

cannot be accommodated by PM theory. However, the allocation of costs to individual hierarchies 

would be handled in the same way as the indirect manufacturing costs, where the cost affiliation 

with the different cost hierarchical dimension defines the allocation of the indirect costs.  

5.3.2.1. ABC resource usage model to decisions about resource supply 

The ABC resource usage model facilitates an understanding of resource usage on individual 

products, customers, product lines etc. whereas the ABC alone cannot handle automated decisions 

due to its shortcomings within resource usage and resource supplied understanding. Hence 

initiatives based upon ABC results alone are not equally justified and certain in terms of effect on the 

bottom line. The PM approach on the other hand facilitates the use of the ABC resource usage 

model to narrow down the potential areas for profitability improvements.  

It is arguably related to ABM approaches which will be the focus of the thesis later on, however the 

approach in terms of facilitating the focus on “(...)where the money is” as the Willie Sutton Rule 

suggests, one must engage in an ABC model. PM can facilitate the economic map, which is a 

prerequisite for going where the money is i.e. the biggest potential for economic gain. Computer 

science approaches such as binary decisions based on relational databases would take too long to 

narrow the results down to “Where the money is” according to Kaplan and Cooper (1998), whereas 

PM based on graph databases would do it much more efficiently according to the expert interviewee 

2 (appendix 3) 

5.3.3. Summary 

By engaging in intensity drivers throughout the entire organisation a new complete overview of 

resources arises. The way to calculate the Fundamental equation of Activity-Based Costing is not 

changed. However, one could argue that the accuracy from the intensity drivers would affect the 

way Cost of Resources Used would be viewed. From being restricted by the fear of allocating 

arbitrary costs of unused capacity, giving misleading results and subsequently ending up causing a 
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death spiral, the PM approach using only intensity drivers makes way for accurate measures of costs 

and unused capacity. The input in the equation is objectively bound to the actual processes and 

activities and causes the enabling of a strategic overview of actual resource costs of activities 

performed, cost of resources supplied and as a direct consequence of those two cost measures, the 

cost of unused capacity. Another enabling feature PM and graph database technology facilitates is 

the construction of the economic map as depicted in Model 21 that allows for an overview of where 

the biggest potentials for economic gains are located. Both setup, cost allocation and measurement 

are accounted for. 

 

Model 21: PM facilitated cost allocation and process mapping 
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Model 21 displays the total overview of a process map and the cost allocation to each activity and 

the relation of the costs to the costing hierarchy. The model draws from the researchers 

understanding of the two separate constructed realities; accounting methodology and computer 

science. 

 

When a process starts, each activity is labelled with the with the department from where the activity 

originates (e.g. Organisational department A) and the process identifier (e.g. #1). The arrows figuring 

between the activities are linkages/relations between each activity in the process (e.g. a1 links the 

start of the process with activity A#1). The process map is colour-coded by the organisational 

department to show that each time the activities is located within a certain colour, the activities are 

happening in that given organisational department. 

The Play-In approach from Process Mining would engage in mapping the entire range of internal 

processes in an organisation from event logs generated from the existing information system. The 

events would be converted to a process map structured as a petri net, where the linkage/relations 

between each process was generated by the correlation and causal order of the events from the log. 

If the organisation was bound by restrictions and was forced to structure their processes in a certain 

manner, restrictions could be setup to ensure that the activities in the process map would follow the 

restrictions needed by the organisation. This would then rely on the Play-Out approach Process 

Mining offers. In any case, once the setup of the process map has been generated, the Replay 

approach is used to constantly ensure that the map depicted is in line with the real processes finding 

place in the organisation. Suggestions on improvements could be generated if desired, as the Replay 

approach also can be setup to test virtual process changes and the impact this would have on the 

activities within. 

In the layer beneath, where resource expenses are measured, the relations mapped by Process 

Mining remains. The arrows are now reversed and the resource expenses are distributed onto the 

activities throughout the processes. This is done through intensity drivers to reach accurate 

measures of the resources spent accommodating the product, service or customer request. 

All the expenses are then allocated to the correct cost dimension by the clustering algorithm, that 

clusters labelled accordingly to the costs dimensions on behalf of the features inherent in the costs. 
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5.4. Prerequisites, Pitfalls and Disadvantages  

SQ: What precautions associated with the PM/ABC approach? 

 

In the past sections the thesis has highlighted the benefits of utilising PM techniques where picture 

painted by the analysis of the PM theory acting as a facilitator for ABC systems is slightly idealising 

and rather one sided. This was done deliberately to depict how PM theory could facilitate the ABC 

system under perfect conditions. All the benefits of engaging with PM theory when implementing, 

setting up and measuring costs in an ABC system had to be highlighted in order to show that PM 

theory would be an actual game changer accommodating the new technologies available, while 

utilising the immense amount of data available. However, engaging with PM theory and techniques 

does is not possible without having certain prerequisites in place. In fact, engaging with automation 

of any sorts without the required prerequisites in order can have catastrophic impacts on the 

projects. The following section will highlight and discuss the prerequisites, pitfalls and drawbacks 

arising when attempting to facilitate an ABC system engagement through PM theory and techniques.  

  

5.4.1. Prerequisites  

The deliberately idealisation of PM and ABC as symbiotic approaches to activity cost driver allocation 

theory highlighted the benefits based on the conducted interviews and document study. However, 

the experts and practitioners underlined some fundamental prerequisites for applying PM theory to 

the accounting methodology; ABC. The essential prerequisites are associated with implementation, 

set-up and measuring in ABC costing systems approach. The first and essential prerequisites for 

using PM theory as a facilitator for ABC is the database issue, which refers to the “tidiness” of the 

databases and therefore data sorting, storing and accessibility. Based on the expert interview with 

interviewee 2(appendix 3) and the industry specialist interview with interviewee 1(appendix 1), the 

need for good data is paramount for process automation otherwise pitfalls such as bullwhip effects 

would arise, which is covered in the next section. The data quality can impair the whole automation 

of process correlation hindering the set-up of an objective, correct and reliable petri net, which is of 

utmost importance in securing a well-functioning ABC costing system. The data quality also relates 

to the implementation stages and the barriers identified by Krumwiede and Roth (1997) and through 

the focus group(appendix 2). These two in cooperation illustrated well the complexity issue, 

costliness and time consumption associated with and perceived by ABC critics and practitioners. The 

complexity would be immense if not the data quality is good enough to lay the foundation for 
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automation i.e. the work associated with approving and validating the findings of the PM approach 

would add to the complexity if the data is of bad quality. The root of issues is the extra manual hours 

required to accommodate the complex procedure of validating and approving the findings and/or 

the complexity associated with enhancing the quality of the data in order to fulfil the quality 

requirements of PM. Insufficient data quality thereby leads to both a perception and factual opinion 

of ABC/PM being costly, time-consuming and complex in relation to implementation (Appendix 3).  

The problem is likewise found in the set-up of ABC where insufficient data quality impairs the 

reliability of the activity dictionary, cost allocation, hierarchy of activities, cost accuracy etc. The 

reliance on PM would lead to a flawed and hard-to-fix ABC cost system, with incorrect process 

automation results, as interviewee 1 and interviewee 2 underlines(Appendix 1; Appendix 3). The 

automation would damage the results of ABC systems in a way in which results would probably be 

even more misleading than an less precise ABC costing system without PM as facilitator. The 

intensity drivers as prime drivers and the measuring based on historical data would most likely be off 

as well, arguably the case if the processes defined and outlined are flawed, misleading and 

unconcise. The end remark regarding the data quality is that PM built on low quality data would 

either suffer from appointing the costs to the flawed processes, fetch flawed and imprecise data 

from the information systems or most likely; the PM and ABC symbiosis would lead to an insufficient 

activity dictionary with wrong activity cost rates with insufficient and wrongly connected processes - 

ergo a complete useless ABC system creating more barriers and challenges than would be the case if 

ABC was implemented without PM as facilitator(Appendix 1; Appendix 3).  

Another prerequisite for the PM and ABC approach is specialists/champions in areas of PM and ABC. 

If the required capabilities or skillset needed to set-up algorithms are unavailable, the algorithm 

would wrong, if not acquired externally. An extra cost would be associated with the implementation 

if the organisation was forced to hire new personnel to handle the algorithms. The need for both PM 

and ABC specialist are due to the dependence of both skillsets and understandings, that is needed to 

comprehend the results and sustain the algorithms.  

The proper computation of the data from the information systems is required in order to decrease 

the time used on implementing ABC with PM as a facilitator. If the database is structured in a way 

which is aligned with traditional storage approaches e.g. the relational database, the activity and 

process identification procedure would take up a lot of time (Appendix 3). The data quality is 

unrelated to the time spending on gathering data to support process and activity identification, 

meaning that data of sufficient quality would still result in a relatively slow “mining” procedure. 

However, interviewee 2 suggested the use of graph databases, which is a new database approach 

based on weighted probability networks used by several large corporations for instance AirBNB, 



Side 92 af 133 
 

Microsoft and Ebay (https://neo4j.com, 2018). According to interviewee 2 and verified by research 

conducted by Vicknair et al. (2010) the graph database is much faster in processing large quantities 

of data which allows PM to harvest information from the databases up to 167 times faster than 

would be the case if the data was stored in relational databases. The relatively large amount of data 

needed to feed the ABC cost system enough data i.e. create petri net, activity dictionary, cost driver 

rate etc. would gain from graph databases, hence a prerequisite in terms of dealing with the time 

consumption issue (Krumwiede and Roth, 1997; Kaplan and Cooper, 1998; Geri and Ronen, 2005; 

Quinn, Elafi and Mulgrew, 2017) in this regard is through graph databases.  

 

 

A pre-implementation choice of features and linkage labels to identify process is a prerequisite as 

well, because the choice most reflect the organisation’s activities and information systems 

(Appendix 3). Time and complexity would suffer in terms of added complexity and increase time 

consumption if the features are wrong, because of the apparent risk of bullwhip effects rooted in 

wrong choice of labels. The right choice of features results in a correct and fulfilling petri net of 

processes that correlates with reality, hence the importance (Appendix 3).  

 

When the processes have been identified and features has been determined another prerequisite 

follows, which is the process assurance approach where the ranking of the causality in regards to 

petri nets is outlined. The threshold (e.g. 95%) of which processes to accept most by determined in 

advance as a prerequisite in the set-up of ABC (Appendix 3).  

However, the prerequisite that allows for the other “prerequisites” to be fulfilled is the capability of 

the organisation’s computer to handle PM, graph databases, ranking processes and dealing with the 

algorithm to perform PM (Appendix 3). If the capacity is not sufficient one cannot be compliant with 

the prerequisites of PM, hence the PM as a facilitator would not work in practice. As interviewee 1 

states and one of the topics of the focus group (appendix 1 and 2) is, that the organisations are not 

ready in regards to good data quality, mining data etc. which is in line with the findings of Quinn et. 

al. (2017). This means that currently PM would be troubling for these organisations to handle, 

https://neo4j.com/
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however as interviewee 1 states, they should be ready within 2-3 years which adds relevance for this 

early pilot study on the matter. This matter is also described by van der Aalst (2011): 

“Process discovery is probably the most important and most visible intellectual challenge related to 

Process Mining. As shown, it is far from trivial to construct a process model based on event logs that 

are incomplete and noisy.” 

5.4.2. Pitfalls 

Pitfalls are present in the PM theory and highlighted by both van der Aalst (2011) and the interviews 

conducted. The following section will engage in highlighting the pitfalls and discussing how to handle 

or surpass the issues created in order to secure that engaging with PM will not end up in a 

catastrophic failure. 

5.4.2.1. The differences between correlations and causalities 

When relying on the PM techniques, Play-In, Play-Out, Replay, and Clustering. There will always be a 

risk that the algorithm will find correlations and mistake them for causalities (Appendix 1; Appendix 

3). This could prove to be an issue, if certain activity patterns was expected as a cause for certain 

costs, even though the cost allocated to the activity was not necessarily related to the activity, or 

was pulled from the wrong cost dimension as a direct result of a correlation acting as a causality - e.g 

there has been an activity regarding machine setup every time an invoice has been filed, these two 

activities has no causal connection even though correlation between the two activities exists. 

Mistaking this correlation for a causality would distort the processes and a linkage between 

unrelated processes would arise, making the process map unreliable and the automation would 

unconsciously work against the goal of a complete overview. 

 In order to ensure the valid connections when setting up the PM techniques the project team 

engaged in the project must make sure to continuously validate the correlations and the causalities 

presented by the algorithm. As mentioned in the previous section the prerequisites for setting up 

the PM techniques and algorithms requires consent of the ongoing process maps and cost 

allocations. Validating the outcome of the automation could, if the data quality of the input is not of 

good quality be an excessive task adding to the existing barriers of time consumption, complexity 

and cost (Krumwiede and Roth, 1997; Kaplan and Cooper, 1998; Geri and Ronen, 2005; Quinn, Elafi 

and Mulgrew, 2017). However, when having structured, cleaned and good quality data, the 

distortion would be far less misleading and the project would be rectified. 
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5.4.2.2. Crap-in = crap-out 

The initial data quality of the entire project will ultimately equal the quality of the outcome of the 

project (Appendix 1; Appendix 3). Failing to understand this crucial equation will have catastrophic 

results when engaging in automation in general. As mentioned in the prerequisite section the quality 

of the data provided will define the quality and usefulness of the output. If the PM techniques where 

to be used on distorted data and incomplete event logs the results would just as well be distorted 

and incomplete. The process maps might even be incorrect and misleading as a result of lack of 

quality and random correlations drawn from the inconsistent data (van der Aalst, 2011) If the 

organisation engaging in PM facilitated ABC was to merely start straight away processing its data 

without the quality standard being sufficient to give enabling insights the output of the project might 

develop wrong activities drawing from incorrect cost dimensions. When the data is inconsistent and 

incomplete the use of intensity drivers as prime drivers would be pointless as the direct resources 

usage is not logged for each activity, forcing the algorithm to fill out the blanks without having 

anything to draw on besides the inconsistent data. This would ultimately mean that the overview of 

the fundamental cost equation of ABC would be lost since the accurate measures that provided the 

insights for the resources actually used, would be misleading and no longer act as an ensuring factor 

to view, if the cost allocated were fully utilised by the activities or if a part of it was related to the 

unused capacity. 

5.4.2.3. Bullwhip effect 

When using PM techniques to setup the process maps, cluster the costs to the correct dimensions, 

and allocate the cost to the activities, mistakes produced in the start of the project will be causing 

mistakes throughout the entire system. Small inconsistencies in the setup of the processes might 

end up creating bullwhip effects (Appendix 1; Appendix 3) through the entire organisations as the 

system does not necessarily cater for correcting process mistakes, that it is not aware of, not being 

correct, if the mistakes are not seen by the supervising ABC team.  

If one step in a process is mapped incorrectly every time the process is played out the incorrect step 

in the process, it would activat the driver related to that step, activating a cost allocation to the 

process that might not even be true. This would through time accumulate costs that are not even 

related to the process and might cause managers to act on the output cost measures, relying on the 

incorrect insights the mistake in the process has generated. The same goes for situations where the 

cost ties to an incorrect cost dimension in the costing hierarchy. If the overall cost distribution of an 

activity is tied up with wrong relations to the different dimensions, causing the managers to look for 

cost reduction opportunities in the wrong dimensions, believing the allocation of costs is correct. 
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The distorted overview created by early incorrections would generate decisions and strategies based 

on wrong processes and cost allocations throughout the entire organisation.   

 

5.4.2.4. Database usage 

As mentioned in the prerequisite section, when engaging in PM theory suggestions from the expert 

interview was (appendix 3), to engage in a database technology that matched the requirements of 

the techniques used. When mapping relations between different activities the relation database 

takes longer when computing data (Vicknair et al., 2010). If the organisation is relying solely on 

relational database technology for the PM techniques to query from, the pace of the relation 

database does not necessarily cater for the PM techniques in a time efficient matter. If the relation 

database is used without backing from graph database technology the computing time for the 

requests would take up to about 160 times as long as incidents where graph database technology 

was used (Vicknair et al., 2010). This would mean that the computing time would erode the effect of 

automation and the barriers and issues of time consumption (Krumwiede and Roth, 1997; Kaplan 

and Cooper, 1998; Geri and Ronen, 2005; Quinn, Elafi and Mulgrew, 2017) would not be solved. 

5.4.3. Disadvantages 

Even if the pitfalls are accounted for there will still be inevitable drawbacks from using an automated 

approach as opposed to manual tasks. Where the previous section focuses on highlighting pitfalls 

and areas to be aware of, when engaging with PM theory acting as a facilitator for ABC systems, the 

following section will put focus of the disadvantages mention by the interviewees and theory and 

discuss how to accommodate them.  

5.4.3.1. Time consumption 

Time consumption of setting up the PM and getting to a useful level of output does not happen 

overnight. Where the thesis focused on the time consumption barrier (Krumwiede and Roth, 1997; 

Kaplan and Cooper, 1998; Geri and Ronen, 2005; Quinn, Elafi and Mulgrew, 2017) and overcoming 

this barrier, the time consumption in regards to drawing the process map gets relieved by the 

automation of the process. However, another time-consuming task arises when setting up PM to act 

as the facilitator of the entire process map, and require that, at the same time, costs should be 

allocated from the clusters to the activities using real cost allocation drivers. The time for setting up 

the algorithms and teaching them through manual validation of outcome is a time-consuming task. 

In other words, the time-consuming barrier moves to the setup of the automation instead of the 
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manual mapping and allocation of costs. But, while the time consumption in the manual approach is 

only accommodating the implementation of the ABC system and does not seem to cater for the 

maintenance (Stratton et al. 2009) the automated approach’s time consumption accommodates a 

long term strategic system that is easier to maintain due to the setup and data preparation 

(Appendix 3). 

5.4.3.2. What is not logged is not accounted for  

An issue arises whenever an activity or an action is not logged. Even though the activity has been 

valuable, if it has not been logged it is not accounted for in the automated approach and might even 

figure as a delay between the logged processes (Appendix 3). This requires the organisation to log 

every single activity and even though the majority of European companies are not there yet, we are 

moving towards a world where logging and storing data has been increasing drastically and is 

predicted to reach this stage at one point (Appendix 1). If an organisation has not at all engaged with 

logging its activities the complexity of engaging in this will add immense amounts of complexities, 

but this does not only fall back to engaging with ABC, but a more general need for general measuring 

and supervising the organisations basic functions.  

5.4.3.3. Black box computing 

The black box computing issue is a disadvantage of including advanced computer science theory, and 

represents the lack of understanding between the two “worlds” - the human comprehension and 

computing. The incomprehensibility of the results for the human mind results in an almost 

impossible verification of the results, since the correlations and causalities presented by the 

computer cannot be comprehended by the human mind (Appendix 1; Appendix 3). The computation 

results are therefore mystical for the interpreter/ABC analyst which leads a black box perception of 

the results. If processes and activity information was found through a human analyst, these might be 

more subjective, however the results would be understood and the feeling of certainty and reliance 

on the results will undisputedly be higher than on the results generated from PM theory for 

instance. Hence the perception of complexity of the results might feel higher than when the analysis 

is conducted manually.  

 

In accommodating the problems raised in the sub question, one therefore must be aware of the 

prerequisites, pitfalls, and disadvantages of the PM technique. If the organisation cannot 

accommodate these issues, then the best solution would be to engage in the traditional costing 
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system and therefore stay in “Stage II” or strive to accommodate the hurdles and prerequisites listed 

in this section. 

 

5.5. RQ conclusion 

In the implementation phase of ABC systems, the thesis found that perceived time consumption, 

complexity and cost of implementation acted as barriers. The thesis then found that modern day 

computer science might be able to address and overcome the implementation barriers. A focus on 

automation through Process Mining would be able to ease the complexity of mapping the activities, 

lower the costs of implementation in regards to human resources and reduce the time spent on the 

mapping of activities to a seemingly zero of man hours since the automated Process Mining 

approach would do this. However, the solutions create wicked problems, whenever an automation is 

chosen to replace manual labour tasks, the risk of trusting the results of the machine without 

questions, e.g. correlations being mistaken for causalities, and might result in errors not being 

accounted for and corrected in the implementation stage, which creates a bullwhip effect 

throughout the system, that will be troublesome to overcome once implemented. The cost saved on 

manual labour might have to be transitioned into acquiring new capabilities to set up the 

automation. And the time consumption shifts from being related to manual activity description and 

cost allocations to setting up the algorithms and validating the automated results. 

 

The implementation barriers and their solutions had to be investigated further and this was done by 

going through Kaplan and Coopers fundamentals of ABC and analysing how PM theory could 

accommodate ABC systems. 

 

The degree to which PM can accommodate and complement ABC costing system set-up is through 

our analyses found to be significant. Throughout the analysis it was found that the technical 

specifications posed by Kaplan and Cooper (1998) could be accommodated and complemented by 

PM in terms of overcoming the barriers and critique of ABC systems. The focus was merely on the 

possibilities, not the pitfalls, disadvantages nor the prerequisites and through that perspective ABC 

set-up was significantly improved by PM in terms of time consumption, complexity, costliness and 

the maintenance of the ABC system was enhanced by the automation of the manual procedures. 

This resulted in a flexible ABC system that could be adjusted automatically through PM techniques. 

PM would even flag misalignments in the processes which it had outlined. PM theory can be used to 

extract the resource consumption, machine hours, human resources, time consumption etc. from 



Side 98 af 133 
 

the data available and relate these to activities in order to ensure accurate activity cost rates. The 

interference of human interaction would be decreased; hence the biased and subjective results 

would be eliminated by automation, which would enhance the objectivity inherent within the results 

itself - thereby, through this perspective, enhance reliability in terms of accuracy of the ABC system. 

Overall, the degree of which ABC systems could benefit from PM as facilitator is clear and very 

positive i.e. PM can accommodate and complement ABC systems in many positive ways. The 

measuring of ABC would gain from PM the analysis can conclude. This is based on PMs ability to 

facilitate cost measuring in ABC, where it was found that through the use of the Fundamental 

Equation of Activity-Based Costing, PM could facilitate measuring. PM enabled the enterprise-wide 

use of intensity drivers suggested to enhance precision and thereby justifying the cost associated 

with ABC by increased usability. The fear of allocating arbitrary costs of unused capacity would be 

unjustified due to the fact that intensity drivers would enable the organisation in terms of 

understand completely their unused capacity - meaning that through the use of PM facilitated 

intensity drivers, the various approaches to the issue of unused capacity would obsolete. The input 

in the Fundamental Equation would be objective and based on actual processes and activities 

resulting in a strategic overview of actual resource usage of the activity. PM and graph database 

technology facilitates is the construction of the economic map that follows the Willie Sutton Rule 

and points one in the direction of potential improvements. The measuring part of ABC costing 

systems would therefore gain precision, cost effectiveness, lessen complexity and time consumption 

because of the automated and enterprise-wide usage of intensity drivers. The automation would yet 

again take over the manual work related to maintenance, set-up and measuring of ABC systems, 

which would result in the above stated gains of PM, hence the PM theory can indeed facilitate the 

cost measurement by dealing with the inherent barriers of complexities, costs and time 

consumption associated with ABC measuring and ABC systems in general. The advantages of PM as a 

facilitator for ABC systems in terms of overcoming barriers and the challenges identified are clearly 

analysed and concluded upon. However, to fully understand if PM theory to an extent could 

accommodate ABC systems nowadays and what specifically would be required in terms of obtaining 

a “Stage III/IV” system that can overcome the identified barriers and challenges - costliness, 

complexity and time consumption of transitioning and maintaining a “Stage III/IV” costing system, 

the thesis analysed the Prerequisites, pitfalls and disadvantages.  

The need for good quality data is paramount for process automation otherwise pitfalls such as 

bullwhip effects can occur, if the quality of data provided does not fulfil the required standard to 

accommodate the desired outcome. The outcome would suffer as a direct result and the automation 

would not have assisted in the intended way. In the case of distorted and inconsistent data being the 
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only data available, the cause of this would be extensive manual labour required to check the 

validity of the outcome, along with preparing the data to be fed into the algorithms. This would end 

up providing extra complexity and time consumption instead of easing it.  

Choosing the right database technology to fit the PM techniques is also paramount as it would prove 

to be less time-consuming engaging with graph database technology as opposed to computing and 

querying all the data through relation database technology. A pre-implementation choice of features 

and linkage labels to identify process’ is a prerequisite as well, because the choice must reflect the 

organisation’s activities and information systems. If the wrong features are used the result will be 

misleading and this would allow for bullwhip effects throughout the entire organisation. The 

threshold of which processes to accept, must be determined in advance as a prerequisite in the set-

up of ABC, to act as rate of validity parting outcomes into either manual validity checking or 

automatic acceptance. The validity of the automatic outcome produced must also be checked for 

correlations acting as causalities and adds another dimension to the complexity, if the data provided 

is too distorted and the algorithms has to fill in too many blanks. Blackbox issues, where the results 

produced cannot be backed by a comprehensible explanation is also a disadvantage introduced by 

automating the setup, this leaves the decision-maker unable to know whether the results produced 

are in fact true or if they are misleading.  

  

As the barriers of the transitioning is accommodated through Process Mining new problem arises. 

This is the classic definition of wicked problems. 

The complexity, time consumption and cost barriers has been accommodated by automating the 

complex activity descriptions, cost allocations and measuring. However, time consuming tasks arises 

when setting up the PM techniques and training the algorithms. Extra costs occur if the capabilities 

of the technicians and engineers does not fulfil the requirements of the PM techniques because 

extra help will be required to accommodate this issue. The necessity of logging every single activity 

into the information system arises as a consequence of not manually measuring the activities that 

was not recorded by the information system. This will undeniably result in extra time consumption 

and costs. The rise of Black box computing as a factor that needs to be taken into account is also a 

new problem that automation through PM theory introduces. The issues related to not being able to 

comprehend the calculations behind the results, will have to be catered for, when setting up the 

algorithms either by only using supervised learning techniques or accepting that the results in some 

instances might not be able to be achieved in reality due to incomprehensible results. 
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The barriers and challenges of an organisation that seeks to transition to a “Stage III/IV” costing 

system would arguably gain from using PM as a facilitator for transitions. In terms of 

implementation, set-up, and measuring in a “Stage III/IV” ABC system, there were many positive 

aspects of using PM, since PM seemed to be able to deal with the main issues found, which was: 

Costs, complexity and time consumption associated with the transition and maintenance of a well-

functioning stage III ABC costing system. The prerequisites, pitfalls and disadvantages on the other 

hand were extensive to say the least, and it was obvious that few organisations were capable of 

benefiting from the ABC and PM symbiosis currently. The wicked problems occurring if an 

organisation were to transition to the “Stage III/IV” ABC system nowadays would create some new 

problems in terms of added complexity, costliness and time consumption - some of these problems 

would merely be pushed onwards. However, technological advancements will, based on the 

interviews, allow for PM to accommodate ABC today and most certainly in the future. The idea is 

definitely relevant and barriers can already be overcome, which can already drive down costs, time 

and complexity of transitioning and maintaining a well-functioning ABC system.  
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6. Maintaining an Activity-Based system 

RQ: How does Process Mining influence the Activity-Based cycle? 

 

SQ: How does Proccess Mining affect maintenance of activity cost, improvements and resource 

allocation? 

Given the results from the first research question concluding through the analysis of ABC and PM 

compatibility, that PM can in fact overcome barriers and challenges faced today by ABC, the next 

research question will seek to discuss the maintenance of the Activity-Based system i.e. when the 

organisation transitions or has transitioned to “Stage III/IV” costing system. The research question 

would once again be based upon the extensive work by Kaplan and Cooper (1998) “Cost and Effect” 

and discuss how the suggested approach would influence maintenance of the Activity-Based cycle. 

The illustration below depicts the next area of focus which is on the Activity-Based improvement 

cycle.  

 

 

Model 22: The Activity-Based cycle 

 

This chapter will start by outlining the sub-question in order to understand how the Activity-Based 

cycle, depicted in Model 22, will be influenced by the suggested approach. First, by discussing the 
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implications on activity costs, then the improvements through ABM followed by the resource 

allocations through ABB and lastly evaluate the maintenance of the cycle. The Activity-Based cycle 

consists of all three elements of the Activity-Based system; ABC, ABM and ABB. The theoretical 

approach to the three elements has been outlined in the literature review and each of the elements 

are vital for a well-functioning Activity-Based approach where continuous improvements are sought 

and reflected throughout the cycle.  

6.1. Activity costs 

Throughout the analysis the thesis has attempted to explain the benefits for automating process 

mapping by using existing event logs, allocating costs to the activities facilitated by the clustering 

technique. Theses techniques depicts how much each activity draws from each cost dimension, and 

measures the actual resources spent on each activity through direct resource allocation drivers 

(intensity drivers). How would the Activity-Based Cost system, setup through Process Mining 

techniques, be able to handle a new product design? When introducing new product design to a 

given product this can have effect on the resources used to produce the product in question, as well 

the activities and processes may change as a consequence.  

Stratton et. al (2009) has highlighted that one of the major issues of having engaged with ABC 

systems is that almost 50% of interviewed organisations finds it hard to maintain and update. This 

was backed by Geri et al. (2010) who found that due to the costs of maintaining the ABC system it 

was only done once or twice a year. This resulted in the information not being timely enough to be 

usable for strategic decisions as found by Stratton et al. (2009) who found that close to 50% of the 

organisations questioned felt that the information was not actionable due to the lack of timeliness of 

the insights. The issues relating to maintenance, updates and timeliness of information are causing 

organisations to not fully reap the benefits of the ABC system. 

When having engaged with Process Mining as a facilitator to handle process mapping, cost allocation 

and measuring it does not require the same amount of manual labour to introduce a new product 

design. If a process might change as a result (the activities within as well) it would appear on the 

event logs that there has been a new process through the system. This would alert the controllers 

monitoring the automation and they would have to accept the new process, this would cause the 

system to track and map the new process through the system, and as the process ends the new 

process will appear in the map. The new process might have altered the resources and time spend to 

complete the product and as a result hereof, the activity costs of the new design would be allocated 

from the cost dimensions (the new design might have costed more machine hours, while the batch 

sizes increased). These new cost allocations will be automatically corrected by the clustering 
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algorithm. The measurements of the resources spent on the new design shows as all the resources 

used are tracked by the intensity drivers relying on the event logs. As a result, the new product 

design has caused the system to automatically update to accommodate the new need for the 

production of the product. The validation of the new process is required to allow for a change in the 

process map, and this step is done manually, but one must also assume that by altering the design of 

a product the organisation would be well aware that this would have to be changed in the ABC 

system as well. So, it does not inflict with the outlier detection as it is already a plan aversion from 

the existing map.  

The initial re-design approach has been implemented in the process map and the organisation, and 

the process might not be perfect yet as it is a new process, this allows for the managers to search for 

improvements to the new design.  

ABC must be understandable for the product and service designers while detailed enough to provide 

useful and sufficient information for strategic ABM to be useful for decision-making. 

6.2. Improvements  

The two aspects of ABM, strategic ABM and operational ABM, gives the decision-maker the “tool-

box” in terms of taking action based on the results of the ABC analysis. As fully outlined in the 

literature review, the two aspects are not excluding each other but compliments each other. The 

two aspects of ABM therefore suggest “Doing things right” and “Doing the right things” which 

resembles operational ABM and strategic ABM.  

If a new product design is found to be a profound approach, how would ABM improvements be 

facilitated through the new approach?  

The ABC approach where PM compliments the ABC cost system, would most likely highlight the 

areas of concern for the management, the highlighted areas would appear by the analysis of the 

activity costs associated with the product. Mapping these petri nets would show the costly and 

perhaps obsolete activities, which does not add value to the product. Strategic and Operational ABM 

could then be used to generate action plans for how an alternative product design or process map 

could be designed, to overcome the non-value added activity or material. The unbiased and 

objective activities and processes would show all possible solutions to the problem and arguably be 

fruitful for the organisation. The results of the ABC analysis would therefore be used as a basis for 

factual discussion on ABM actions which would heighten the validity of the arguments in the 

discussion - because none would be able to report misleading or wrong cost and processes when 

everything is factual. The important thing would however be to ensure the width of the ABC analysis 

in terms of included features for instance one might consider a part of the product as non-value 
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adding or an activity as being non-value adding. However, some immeasurable considerations must 

be included e.g. the innovative value, cultural value, collegial value, the appearance value etc. This 

consideration is important to include and relying 100% on the objective results of the ABC analysis 

could in fact promote the opposite of what was intended by the ABM actions. The ABM actions 

could on the other hand be based on more factually correct results, which will allow the managers to 

take action on up to date results rather than guesstimates or imprecise activity costs. So, should 

product design be re-evaluated, the proposed new design would be based on factually and timely 

results from the ABC analysis which would highlight the areas of possible improvements. The actions 

would then be taken accordingly e.g. should actions suggested be a change in the bill of materials, 

the change could be enforced and the activity cost would be updated and reflected in the Activity-

Based Budget, which will be the next element of the Activity-Based cycle. To illustrate; should the 

ABC analysis show that the cork sealing the wine bottle complicates sourcing, is costlier, and 

customers are indifferent, then ABM actions of production design would look into new solutions. 

The solution might be a metal screw cap because the sourcing is easier and cheaper, the raw product 

is cheaper and the customers find in handier, then the actions would be taken and enforced 

resulting in a wine with a screw cap, which has a higher gross margin or can sell at a cheaper price, 

hence growth in revenue through increased market share. The improvements would be reflected in 

the activity costs, based on a cause and effect analysis that has confirmed if the improvement have 

in fact lead to improved profitability and/or efficiency. The update of the resource allocation in 

relation to the new product design will be seen in the next element in the cycle, which will facilitate 

the update, ABB.  

One must be aware Theory of Constraints (TOC) in order to prioritise efforts. ABM cooperates fine 

with TOC efforts, because ABM improvement can be prioritised and launched in adherence to the 

TOC results – by identifying the constraint that prevents the company from achieving its goal e.g. 

higher margins, improved sales (remember ABM and S&OP are mutually dependent), and over all 

identify the weakest link from inventory to throughput (Goldratt, 1984, 1990). 

Management International (CAM-I) make use of a “Process Drivers” approach that relates to the 

efficiency of the activity performed (Raffish and B. B. Turney, 1991; Kaplan and Cooper, 1998). 

The process drivers explain the resource usage for each activity which will equal the cost of 

performing that specific activity, serving as an example of a process driver is training and educating 

employees or packaging of the activity of unpacking goods, which might be useful when locating 

potential improvement. (Raffish and B. B. Turney, 1991). 
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6.3. Resource allocation 

The resources allocation is facilitated through the considerations and tools presented by Kaplan and 

Cooper (1998) in their ABB method. As described in the literature review ABB is a reversed Activity-

Based Costing, where ABC starts from assigning resource expenses down to activities and through 

cost drivers down to cost objects, ABB flows in the opposite direction. 

 

Model 12: By Kaplan and Cooper - 1998 

The ABB approach focuses on budgeting the resources consumption demanded by the cost objects 

and activities from estimations on next periods production and sales volume. 

This is done by a 5-step approach described by Kaplan and Cooper (1998): 

1. Estimate next period’s expected production and sales volumes by individual products and 

customers, 

2. Forecast the demand for organisational activities, 

3. Calculate the resource demands to perform the organisational activities, 

4. Determine the actual resource supply to meet demands, and 

5. Determine activity capacity 
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The effects that the ABM decisions has on the new resource requirements is virtually tested, through 

what-if analyses, that depicts the changes on processes and costs changes caused by the redesign of 

the product. Process Mining techniques would be able to facilitate the simulations through parallel 

Replay techniques, where the parts of the processes affected by the redesign of a product would be 

isolated and various virtual playthroughs could be conducted to find the optimal new process. The 

optimal new process would be implemented and the repercussions of the new process in terms of 

resources and activities needed to accommodate the new process, would be depicted in the new 

budget resources expenses for the coming period. If the new processes fit the available capacity the 

cost drivers would simply state the new resource consumptions required and fit that into the 

existing ABC system, updating the resource allocation that the ABC system draws from. This allows 

the ABC system to run its course with the new processes and activities presented by the redesign of 

the product, completing the cycle.  

6.4. To which degree can the PM-facilitated Activity-Based cycle be 

sustained as of today?  

The analysis has suggested an approach of modernising the ABC system method with the aim of 

reinventing and optimising the ABC approach. ABC, ABM and ABB are in its inherent approach more 

suitable for modern day accounting, based on the assumption that direct labour and material 

consumption are no longer the main cost drivers. In fact, non-ABC users reports that their system 

does not accurately informs on cost of activities and that their system lacks accurate activity cost 

allocation whereas the opposite is reported by ABC practitioners (Stratton et al., 2009). The support 

and indirect costs are allocated, in the traditional costing systems, by simply distributing overhead 

costs by for instance volume, price etc. (Kaplan and Cooper, 1998). Therefore, the analysis has set 

out to examine the root cause for the decreased use of ABC and primarily how to overcome the root 

cause found and possible wicked problems. The technique which has been proposed is Process 

Mining since the analysis found that implementing, measuring and set-up of ABC posed challenges 

which PM could possibly accommodate according to experts. Krumwiede and Roth (1997) found that 

some of the main barriers with implementing ABC is the perceived costliness, complexity and time 

consumption. The approach suggested through the analysis has found that PM could facilitate ABC in 

order to overcome the barriers found by Krumwiede and Roth (1997), Stratton et. al (2009), and 

Quinn et. al (2017). However, the perceived complexity, costliness and time consumption might 

shift, meaning that only ABC transitioning seems to have overcome these barriers, however PM 

techniques might pose new barriers which might very well be the same barriers as was dealt with in 
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ABC. PM currently might still seem costly, time consuming and complex to implement as a facilitator 

for ABC, hence the focus on implementation has shifted from ABC to the facilitator of ABC. The 

majority of the interviewees and the focus group participants were unfamiliar with PM which could 

indicate that PM itself would be characterised as an infamous “black box”. The perceived costs, 

complexity and time-consumption barriers that once were ABC-related might now include PM, since 

the techniques of PM are alien, at least all our interviewees. The focus group (appendix 2) pointed 

out issues related to implementation of IT systems and these issue and concerns will obviously 

include PM implementation. The question is whether the problems related to PM implementation 

are of less magnitude than originally when PM did not facilitate ABC.  

The barriers listed by Krumwiede and Roth (1997) has resulted in thesis suggesting an automated 

approach. The perceived complexities related to the ABC implementation could be facilitated 

through the automated approach, Process Mining theory offers. The Play-in approach (van der Aalst, 

2011) would ensure that the complexity of describing and mapping the processes and activities, and 

the relation between them, would be automated parallel with the organisations regular function. 

This parallel automated process description and mapping would also ensure that human resources 

required by manual process mapping and describing would no longer be needed, and the workforce 

in the organisation would not be required to make time for these tasks as well as their original 

function in the organisation. The time consumption and costs associated with the manual process 

mapping and measuring of the drivers would no longer exist because these tasks has been 

automatically mined from the event logs in the organisations information system(s). This would 

minimise the need for human resources and as a result thereof also minimise the costs related to 

the implementation, besides from Process Mining experts, the approach would need validation from 

internal experts in each process. But, assuming that a company would already have a Process Mining 

expert, would be a bit naive. As a result, the organisation would have to acquire the Process Mining 

skills either through external assistance or by recruiting the required skills. This rises another cost 

issue related to the implementation of the facilitator, PM, and one could argue that by limiting the 

human resource costs of the ABC implementation, they will simply be channelled into the human 

resource requirements of the Process Mining facilitator. In fact, having to acquire new skills at all 

also relates to the issue of complexity, if the internal skills are not in place to accommodate the 

Process Mining approach, one could argue that the complexity issue has also been channelled from 

the ABC system into the Process Mining facilitator. The root costs from the different cost dimensions 

in the hierarchy of activities would be discovered through a clustering algorithm set up by the 

PM/ABC project team. The clustering algorithm using supervised learning drawing on a set of 

restrictions, set by the project team to ensure what defines each cluster, and a long list of activity 
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and cost features that combined in different ways would result in the labelled cluster from where 

the activity would draw resources. The complexity of allocating the cost from the right dimensions to 

the activity would through the clustering algorithm have been automated and the remaining task in 

this instance would be the task of validating the results and allocations. Herein lies another wicked 

problem regarding the costs, time consumption and complexities, setting up the algorithm to 

accommodate the allocations from the cost dimensions, listing the features, and validating the 

results all takes time, skills and costs, but has relieved the ABC system of these costs by channelling 

them to the facilitating Process Mining techniques.  

Besides from the implementation issues addressed by Krumwiede and Roth (1997), Quinn, Elafi and 

Mulgrew (2017) and the focus group, there are similar challenges reported in relation to the 

maintenance of ABC i.e. when the organisation has transitioned into a “Stage III/IV” costing system. 

These issues have been identified as being related to the same challenges as was the case in the 

implementation section, only that cost, time and complexity issues are not perceived but factual and 

real, hence one could imagine that if the challenges regarding ABC are the same in both 

implementation and maintenance, then PM implementation challenges and maintenance challenges 

would likewise be the same. The challenges being cost, time and complexity related, would 

therefore be shifted to PM as a facilitator for ABC, hence the challenges in maintenance would 

simply have shifted to PM related challenges instead. The maintenance challenges that both Stratton 

et al. (2009) and Geri and Ronen (2005) and our interviewees and focus group confirms are 

therefore arguably present, however shifted. The problem is how to overcome these challenges in 

PM, so that it would make sense to use PM as a facilitator for ABC i.e. PM should complement ABC 

not drag it down. The problem however is still that PM would pose challenges and these challenges 

adopted from ABC must be overcome to justify the implementation of PM. Geri and Ronen (2005) 

addresses the challenges of ABC and maintenance and they found that the maintenance of ABC was 

indeed costly, time consuming and complex to say the least, which had forced their case-company to 

limit itself to use ABC twice a year. The solution could therefore be to simply update PM twice a year 

and let ABC be maintained on the basis of bi-annual updates. PM would then feed the Activity-Based 

cycle with up to six-month-old process and cost information. By decreasing the number of updates 

of the PM system, the time consumption and costs associated with maintaining the systems would 

obviously decrease - which is in line with both the focus group (appendix 2) and Geri and Ronen’s 

(2005) article. The Bi-annual updating of an ABC system would however contradict the initial idea of 

the system. Accumulated distortions from six months unsupervised ABC would take an immense 

time to correct, while the new measures and indications found, when updating the ABC system 

would be hard, if not impossible to trace back to the individual improvements done over the six 
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months period. Kaplan and Cooper (1998) has described through “Cost and Effect” that the 

importance of the ABC system is to provide timely and accurate information to the managers. 

Stratton et. al’s (2009) survey also found that close to 50% of the current ABC system users did not 

receive timely information to enable decisions, this could be 

caused by them already using the bi-annual approach, or if 

they are not using the bi-annual approach and were asked to 

use the bi-annual approach their results would be even less 

timely and more useless than the point of departure. The lack 

of transparency in the system would ultimately result in 

decision taken on the wrong foundation and could prove to be 

terrible for the organisation. 

The maintenance and updating costs must, according to the 

findings by Geri and Ronen (2005) and Stratton et. al (2009), be 

accommodated differently and the thesis suggests that the 

Process Mining facilitator also affects the maintenance and 

updating issues that are presented by Geri and Ronen (2005) 

and Stratton et. al (2009). Having engaged with Process Mining 

as a facilitator for the ABC system implementation, with the 

prerequisites mentioned in the previous chapter in place, 

would allow for the constant automated maintenance and 

updating of the ABC system, and the actions and 

improvements implemented would be traceable throughout 

the transparent system. As described in the initiation of the 

chapter the Activity-Based cycle offers transparency through 

the different stages (ABC, ABM, ABB). This ABC system would 

be able to provide the timely and accurate results to enable 

decisions/improvements and track their results. The 

requirements of good quality data still underlie the utilisation 

of Process Mining as a facilitator, and as well the competencies 

of understanding how Process Mining works. The solution to how one could reduce the barriers 

would simply be clean data and extensive logging of events. The PM and ABC would perform better 

and the resources in terms of time and costs would be reduced, along with the complexity. The 

concern is then shifted from PM to data quality, which naturally raises the question of how to ensure 

good data quality. Quinn, Elafi and Mulgrew (2017) and interviewee 1 (appendix 1) emphasises the 

Model 23: Thesis discussion 
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need for sufficient IT resources to sustain IT system such as ABC/PM. The data quality in terms of 

using the suggested approach is not yet an approach which organisations in general can use, due to 

the dominance of heavy legacy systems supported by interviewee 1 and the focus group (appendix 1 

and 2). The good quality data and how to get there is out of scope of this thesis. However, an 

approach used in practice is to log, collect and process data throughout the organisation, which in 

the case of interviewee 1 would take at least 2-3 years. As depicted in Model 23, the discussion has 

gone through several interconnected aspects; perceived complexity, cost and time, automating that 

will lead us to the conclusion. The technological readiness has been proven to be the biggest of 

hurdles for PM’s eligibility as a facilitator for ABC. The perceived high costs and the potential high 

costs in regards data quality improvements should be based on a long-term calculation of costs and 

benefits, which will show whether improving data quality and the benefits hereof can justify the cost 

associated with that procedure. Short term view would probably provoke a perception of the 

extensive data logging and data processing that leads to improved data quality as being unjustified in 

terms of short term benefits.  

 

6.5. RQ conclusion 

The barriers and issues found related to implementing ABC can be dealt with if using Process Mining 

as a facilitator for the ABC. It eases the complexity of the ABC, by automating the complex process 

descriptions, it eases the time consumption in terms of manual workload formerly connected to the 

ABC system implementation, maintenance and updating, it eases the cost, in terms of human 

resources spent on conducting the manual tasks formerly connected to the ABC. Process Mining 

allows for continuous updating and maintenance of the ABC system, since the Activity-Based cycle 

now has an incorporated automated process mapping, measuring and cost allocation in place. 

However, the complexity barrier now relates to the facilitator rather than the ABC system itself, 

requiring capabilities and skills to setup the Process Mining techniques to cater for the ABC systems, 

both in regards to the Play-in, Play-out, and Replay approach. The cost allocation from the different 

cost dimensions in the organisation is automated by the clustering technique, but the capabilities to 

setup the list of features and labels in the clustering algorithm takes time, so the time consumption 

has also been channelled into the facilitator. The requirement of extensive logging of tasks also 

present a new time consumption element. From here on, the PM facilitator will enable continuous 

maintenance and updating and the time consumption, costs related to the PM-ABC approach and 

complexity is only related to the implementation of the system and eliminates the issues of 

maintenance and timely and accurate information. So, the PM facilitator does change the costs, time 
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consumption and complexities issues to be only in the start of the ABC system engagement. 

However, the prerequisites for utilizing PM techniques must be upheld in order to gain valuable and 

actionable insight from the ABC system, and one of the most paramount prerequisites is the quality 

of the company data, and from the expert interviews the thesis found that this new found 

paramount issue must be catered for before engaging with the PM facilitator to overcome the 

transition issues related to ABC systems engagement. 
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7. Thesis conclusion 

Given the cost allocation attributes of ABC and the benefits here of, how well and to what extent can 

Activity-Based systems utilise PM techniques in terms of implementation, measuring and set-up, and 

Activity-Based cycle maintenance? 

 

The barriers were identified in order to understand the which challenges an ABC system had in terms 

of implementation, measure and set-up, and maintenance. Based on these barriers the thesis 

conducted a thorough analysis of to which degree PM techniques could facilitate ABC overcoming 

these identified barriers. The most significant and inherent barriers of an ABC system was the high 

cost perceived and associated with ABC; the high complexity perceived and associated with ABC, and 

the third barrier was found to be the time consumption perceived and associated with ABC. These 

barriers were identified through an extended research and a focus group, where the focus group 

members agreed to the identified barriers - the main focus of the focus group was the 

implementation part of ABC. The first set of sub-questions and part of the research question was 

concerning the barriers of transitioning to an ABC system and analysis found that PM could in fact 

facilitate the implementation of an ABC system due to its capabilities of dealing with the 

implementation-specific concerns raised by Krumwiede and Roth (1997), which included cost, 

complexity and time consumption barriers related to ABC. The PM techniques could help making the 

implementation more manageable, due to its automation abilities which was found to be beneficial 

for an ABC implementation procedure. The implementation of ABC could be facilitated by PM it was 

found, however the barriers would not be entirely overcome. 

The set-up of an ABC system facilitated by the Process Mining techniques was found to have certain 

benefits, one of the main benefits relating to the flexibility introduces by the automatic and 

continuous maintenance. The sole use of intensity drivers proved as Kapan and Cooper (1998) had 

already found in their own research to give a much more accurate picture of the organisations cost 

structure and provide a better view. The PM approach would also be able to flag and highlight 

outlying processes that deviates from the process maps and forward alerts to the managers to take 

active measures in accordance with the organisation’s goals. The thesis found that an ABC system 

facilitated by Process Mining can accommodate and complement the issues related to cost, 

complexity and time consumption. 
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Model 21: PM facilitated cost allocation and process mapping 

Measuring through exclusively intensity drivers makes for an accurate ABC system. The thesis argues 

that the fear of allocating arbitrary costs of unused capacity would be eliminated by the sole use of 

intensity drivers as the known used resources would show the unused capacity, the model created 

to depict the measurement and cost allocation of the ABC system facilitated by Process Mining and 

grasps the initial issues regarding setup and measuring in the ABC system. 

As described in the analysis, the processes are mapped through Process Mining techniques, Play-In 

or Play-Out and the clustering algorithm ensures the cost allocations to each activity from the cost 

dimensions. This is done by creating a list of features that combined in different ways would show 

where in the activity hierarchy the costs should be drawn from.  

The analysis also found that the PM techniques were only able to function well and thereby 

overcome the barriers if the data quality was sufficiently good. By data quality the analysis found 

that accessibility and logging of data was a prerequisite for a useful PM facilitation of ABC. Should 

the data input be of bad quality then the results would surely be bad and wrong as well according to 

the findings of our research and analysis. Bad quality data would infect the system throughout and 

result in costly, time consuming and complex rework of the PM findings. The conclusion regarding 

data quality and PM as a facilitator for ABC is that PM would only have a positive effect on ABC in 

regards to implementation, measuring, set-up, and maintenance if data is sufficiently good, while 

the remaining prerequisites are upheld. The opposite would hinder the whole procedure and result 
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in an ABC utilisation of PM which was very low and maybe even of no significance. Given the 

highlighted pitfalls and disadvantages found through the analysis and the research, the user of PM 

should understand the techniques and be aware of pitfalls and disadvantages.  

 

 

Model 13: Activity Based Cycle 

The measurement, set-up and implementation of ABC can facilitate a cycle we found. However, the 

question was whether PM would ease the maintenance of the AB cycle, which is depicted in Model 

13. The cycle was made to illustrate the continuous improvement inherent in a functioning Activity 

Based system, where ABC, ABM and ABB covers essential parts of the cycle. ABM feeds on ABC 

information in order to explore possible improvements, whether strategic or operational, the ABM 

actions will assist in the improvement procedure. ABB will use the verified and scrutinised results of 

ABM actions and use these for future budgeting if the cause and effect relationship of ABM actions 

are factual. PM techniques was found to sustain and maintain a well-functioning Activity Based cycle 

due to its excellent automation capabilities along with its event log-based approach that assists in 

identifying cause and effect correlations.  

The thesis has found that Process Mining can be used as a facilitator for the ABC system. The setup, 

measuring, cost allocation, maintenance and continuous updating of the system can all be 

accommodated by the techniques offered by Process Mining combined with the Activity-Based 

cycle. The question that arises when engaging with Process Mining as a facilitator is whether the 

complexities, time consumption and cost formerly related to the ABC system is just simply 

channelled into the facilitator; PM. The thesis argues that when engaging with any new system all of 
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the three issues will arise and has to be overcome at some point. When the issues were related to 

the ABC system, the overcoming of the barriers was less meaningful because the maintenance issue 

still remained even though the initial barriers was overcome. When facilitating the ABC system 

through Process Mining the maintenance issues would be catered for as well, this is the main 

argument for engaging with Process Mining when transitioning into an ABC system. The organisation 

has to overcome the perceived high cost, time consumption and complexities of engaging with 

Process Mining because these are rooted in a short-term mentality. If an organisation where to 

implement ABC facilitated by Process Mining the long-term gains of continuous and automated 

maintenance would have strategic effects on the company in terms of cost reductions and time 

consumption of manual bi-annual maintenance. The thesis has found that the paramount 

prerequisite for an ABC perspective and for a PM perspective is the data quality. If distorted data 

provided to the Process Mining techniques, clustering algorithm, Play-In, Play-Out, or Replay, the 

outcome would be distorted as well. The facilitator as well as the ABC system cannot function on 

poor quality data if the expected outcome should enable strategic and operational actions. The 

authors of the thesis suggest that in order to gain full benefits of Kaplan and Cooper’s (1998) ABC 

system, the initial focus should be on preparing the organisation to be able to present high quality 

data from its information system(s). 
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8. Further studies 

From having constructed a new reality drawing on accounting methodology through ABC system 

theory and computer science through Process Mining theory, the authors find it relevant to 

introduce yet another focus group to the findings of the thesis, the new constructed reality. This 

would allow for an interpretation of the solution through different perspectives that would 

contribute to and broaden the diversity in the constructed reality. Another focus group could be 

established debating how organisations can uphold the prerequisites of engaging with a Process 

Mining facilitated ABC system, and how to overcome the barriers, pitfalls and shortcomings of this 

new approach.  

A practical pilot study of the suggested theoretical solution could be conducted in order to fathom 

the practical consequences of the suggested approach, this could help to point out the shortcomings 

and pitfalls not accounted for in the theoretical discussion as well as validate that the theoretical 

solution is in fact practically possible. This could be done by engaging with one of the existing 

Process Mining tools and combine it with the ABC system requirements. 

The impact automation could have on the organisational structure and political aspects in an 

organisation could be researched as these were not taken into account in the thesis that primarily 

focused on overcoming barriers in relation to the technical issues introduced by Isa and Fey (2010). 
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10. Appendix 
 

Appendix 1 

 

Interview 1 

F/A: Alexander and Frederik 

P: Practioner  

 

F/A: Hvad ser du som den udfordring ved at få kortlagt en virksomheds processer? 

P: Udover kompleksitet, så er det at skaffe en nødvendige MI (red. Management Information) 

 

F/A: Hvem skal varetage procesbeskrivelser? Eksempelvis individuel varetagelse, teams eller 

eksterne teams/individer. 

P: Interne dedikerede medarbejdere, hvor man har et specifikt navn, der har ansvaret for den givne 

process. Som en stakeholder. 

F/A: Hvor føler du at man kan automatisere, hvis muligt, processer? 

P: Med nyt software, er der nogle løsninger, som jeg helt klart ser som muligheder fremadrettet. 

  

Også set i vores (red. Virksomhedens) sammenhæng. F.eks. Microsoft systemer kan godt lave en 

råskitse af processbeskrivelserne, men det afhænger af hvordan man har bygge systemerne op. 

 

F/A: Har du stiftet bekendskab med ”Process Mining”? 

P:Nej ikke umiddelbart. Men jeg har set noget demonstreret af Microsoft, det de kalder Microsoft 

Dynamics/navision Set-up. Her kan systemet udfærdige en guideline til procesbeskrivelserne, men 

ud fra den måde man har valgt at sætte det op.  

 

F/A: Som tage data fra div. Systemer? 

P: Ja. 

F/A: Har du oplevet problemer ved automatisering? Ift. Udfordringer 
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P: De udfordringer, der er, er igen lidt tilbage til Crap-in og Crap-Out, hvis ikke man har virkelig 

konsistent og hård disciplin omkring de data man har, der danner grundlag for de automatiske 

beslutninger, så der kommer nogen ret slemme resulter ud af. Det er i virkeligheden det der for mig 

at se er det største fokusområde – det er hele tiden at sikre at validiteten og kvalitet af de data man 

får ind er i orden. I vores tilfælde har vi en masse eksterne kilder til det og der er erfaringen at der er 

relativt meget, der kan gå galt. Det er hvis vi lige pludselig skal ændre i den måde vi sætter ting op på 

og hvis vi ikke er forud for det og har taget højde for det så kan dataen pludselig ændre i det vores 

system spytter ud, på en måde vi ikke ønsker.  

 

F/A: Bullwhip effekt? hvis du har lavet en fejl, så spreder det sig som ringe i vandet? 

P: Ja præcis, så er (crap-in) dataens virken som en virus og dermed den anden faktor: Overvågning 

af, hvor man har opsat KPI’er som man løbende følger, så hvis der sker en usædvanlig udvikling så er 

der en alert eller en alarm som her skal være system generet. 

 

F/A: Som henleder ens opmærksomhed på et evt. forkert udfald eller outlayer? 

P: I vore tilfælde skulle det så helst være os selv, der opdager det – ikke fordi vores kunder begynder 

at klage. 

 

F/A: Er det for at sætte ind, inden fejlen bliver større? 

P: Ja  

 

F/A: Mener du at man kan sætte selvlærende maskiner på den opgave og måske automatiseringen 

også? Så når man korrigere i den automatiserede proces, så maskinen kunne blive klogere hver gang 

man korrigere.  

P: Det mener jeg helt klart at man kan, vi er faktisk allerede i gang med at lave de indledende øvelser 

på sådan noget, via det der hedder IBM Watson set-up. (IBM Watson) Som er sådan et selvlærende 

software, men vi er ikke der hvor vi kan tage det i brug for alvor endnu, men vi kan se 

perspektiverende i det, ud fra de testkørsler vi har lavet. Den kan blandt andet lave en intelligent 

søgning i f.eks. medier, registre osv. Hvor den kombinere sætninger og ord og derfra danner et 

billede af om det er en ”kategori Rød”, som vi skal lave en alarm på hvorvidt vi skal lave noget review 

på eller om der skal stoppes for. Den erfaring vi har gjort indtil nu er dog at den(red. IBM watson) 

sender for meget ud til manuel gennemgang, men det er jo kun et spørgsmål om tid og et spørgsmål 
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om at raffinerer modellen lidt mere. Jeg ser meget store perspektiver i sådan noget inden for bank 

og en række andre sektorer.  

 

F/A: Er der et grundlæggende princip, som snakket om tidligere, med kvaliteten af data som 

definerer outcome? 

P: Ja, man kan sige, at det vi gør, er at vi kører noget på historiske data og så holder vi det op imod 

hvordan det reelt gik. Hvor vi ser, hvor høj er præcisionen i det der kommer ud? Det er så der at man 

kan sige at vi ikke er helt højt nok oppe endnu. I sidste ende er det jo et spørgsmål og cost og 

effektivitet.  

F/A: Hvor langt er man så generelt fra at kunne stole på automatiseringen af processerne lavet af 

selvlærende maskiner? 

P: I relation til at tage noget i brug i løbende drift, der tror jeg vi taler de næste 2-3 år. Men det er et 

guestimate, men det er nogenlunde den tidshorisont vi taler. 

En anden ting som er specielt for os, som finansiel virksomhed er at vi er underlagt en masse 

”compliance”, ”governance” og regulering. Det er en faktor vi skal tage ind i det her. Fordi vi har 

nogle ting om *hidden*, hvor det er vitalt at en automatisk løsning finder de rigtige valg.  

 

F/A: Hvad er jeres tanker og mulige formål ifbm. en procesudregning?  

P: Det ville være udfra en betragtning og analyse af om at man bruger for mange ressourcer og tid på 

at koordinere, fordi folk manglede et sted (overblik) hvor man kunne slå op og se hvordan processen 

kørte. Specielt forhold til tværgående processer. Leder til mindre forvirring og giver noget ift. 

Effektiviteten. Samtidig med benchmarking kunne lede til effektivitet.  

 

Appendix 2 

BARRIERS WHEN TRANSITIONING TO A NEW IT solution 
 

Stage Focus Stage-specific challenges. Possible solutions 
“Initiation”-
stage 
 
Finding the IT 
system/solution 
for your 
company 

Organisational 
problems 
and 
opportunities are 
identified and 
possible 
solutions 
explored. 

Finding the problem (and 
the root cause) and finding 
the solution is two related 
processes however, often it 
is disaggregated for various 
reasons. 
 
In many organizations, IT 
developments have to go 

 
 

More and more 
companies are struggling 
to achieve breakthrough 
innovation and major IT 
transformation by going 
through the same 
development cycles as 
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through a lengthy review 
process with several 
approvals, which can often 
kill the original momentum 
of the initiative. 
 
 
It is worth noting that not all 
IT projects are a result of a 
current problem, it can also 
be a risk mitigation action, a 
customer experience 
initiative, or a result of 
market forces. 
 
 
Once the business case has 
been approved, in terms of 
defining what needs to 
happen strategically, the 
work begins in terms of 
defining how to make it 
happen. 
 
Here identifying the right 
technology suppliers (e.g. 
SAP, IBM etc.) and 
implementation partners 
(e.g. EY) becomes critical, 
and more often than not it 
becomes an iterative process 
of reviewing and designing 
future business 
requirements, process 
requiremements, Functional 
requirements, engineering 
requirements before the 
solution and the 
partnerships are ready to 
start the development of the 
solution 

regular IT enhancements 
have to go through. 
 
Therefore, companies 
are starting to adopt 
transformation 
strategies more similar 
to that of the Silicon 
Valley start-up 
incubators. 
 
By disaggregating the 
transformation team 
from normal corporate 
rules, governance, 
culture and even 
geography, the team 
starts to freely evolve the 
transformation 
according to market 
needs rather than legacy 
practices. 
 
In many cases (especially 
as a result of mergers 
and acquisitions), you 
will see that the original 
organization transitions 
into the new 
organization as the 
organization grows with 
the market. 

Adopting a new 
IT solution. 
 
Stage 
description: 
Negotiations for 
resources to 
implement the 
new system. 

 

Consider:  
Factors: Time 
consumption, 
complexity and 
funding 
 
 
 
 

Assuming that the business 
problem and the business 

solution have been approved 
by the steering committee 
then the funding should be 

an iterative process 
according to the maturity of 

the solution (e.g. find 
solution provider, assess 

solution configuration, 
assess change effort, assess 
system integration, assess 

 
Choosing the right 

Internal Project Manager 
is vital for the success of 
the transformation. Here 
it is not required to hire 

the best technical 
person, but rather the 
person with the right 
relationship-building 

abilities in order to make 
all ends meet between 



Side 125 af 133 
 

training needs, etc.) 
 

Setting the right team in 
place is much more difficult, 

however not impossible 
 

“We have ABC analysis 
conducted once a year where 

costs are based on head 
count distribution or 

volume” 
 

Bureaucratic request 
structure. 

 
Internal organizational & 

corporate politics 
 

Inadequate communication 
and poor information flow. 

Must be end to end.  
 

“spaghetti systems” 
 

An automated system would 
indeed help our processes, 

however I doubt that we are 
going to rely on the data 

given our spaghetti system. 
 
 
 

financing, technical 
development, timeline, 
people transformation 

etc. 
 

It is also recommended 
to have an External 

Impartial 
Transformation Partner, 

who is jointly hired by 
the IT acquiring 

company and the 
solution provider. The 

purpose of the 
Implementation Partner 
is to challenge both sides 
on the problem/solution 
fit in order to ensure the 

right balance between 
cost and effect. 

Furthermore, the 
partner can also ensure 

that processes and 
organizational factors 
are being fitted to the 
solution and not the 

other way around (big 
philosophical discussion 
on this point, though this 
is how it should be if you 

don’t want to re-
configure everything 

every 3 years) 
Comprehensive project 

implementation Plan 
detailing when and who 

is delivering IT 
resources/performing 

tasks. 
Adaption  
 
Stage 
description: 
New system is 
developed, 
installed and 
maintained. 
Organisational 
procedures are 
developed and 
employees are 
trained. 

Consider:  
Factors: Time 
consumption, 
complexity and 
funding for the 
new 
organisational 
procedures and 
employees 
training  

An often tricky exercise is 
the cut-over from the legacy 

system to the new. This 
becomes even more 

complicated if the system is 
connected to business 

critical activities/assets such 
as warehousing, production, 

distribution (this is very 
often seen in the case of 

mergers and acquisitions, 
where the legacy systems 

runs for a long time because 
of the fear of a supply chain 

 
The cut-over exercise is 
most often done a costly 
operations where users 

are keying in 
information in both 

systems for a duration of 
several months in order 

to ensure that all data 
flows correctly. (I would 
be very interested to see 
better ways of doing this, 
I am sure it is out there). 
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break down) 
 

Training of employees and 
change management 

(communication, 
organizational design, job 

descriptions etc.) is always a 
huge tasks and also an 

element to write an entire 
thesis on. 

 
Resistance to change / new 

system. 
Stakeholders’ involvement 

and participation. 
An understanding of the 

need for the new 
organizational procedures. 
Making time contribute to 

the new system. 
 

User related issue of 
understanding the system. 

 
Our Microsoft system is rigid 
and does not communicate 
with our POS system, which 

creates a lot of problems.   
 

The system we chose was 
chosen without IT-personnel 

involved in the decision 
phase 

 
Change management.  

Assurance of a smooth 
transition through 
couching, training, 

workshops etc. 

Acceptance 
 
Stage 
description: 
Organisational 
members are 
induced to 
commit to use 
the new system. 
 

Consider:  
Factors: Time 
consumption, 
complexity and 
funding for 
introducing and 
getting 
commitment for 
the new IT 
solution 
 

User acceptance is always a 
difficult task and it is 
important that asic 

principles such as Super 
User training, User 

Acceptance testing, and 
Communication have been 

executed very carefully. 
 

A common mistake is that 
job descriptions and 

incentives does not follow 
the new org. structure, 

processes or system 
capabilities. Of course it can 
also be the user profiles that 

no longer fit the tasks. 
 

In many recent IT 
developments, the result is a 

 
Think people incentives 
and behaviors into every 

element of the roll-out 
 

One quick tip is a great 
FAQ – it sounds simple 
but the reality is that 
there usually are 15 

issues that most often 
provides 95% of all cases 

for user frustrations. 
Users do not have time 
to read through a 150 

page manual and 
therefore a quick 

overview can provide a 
big impact. 

 
Document all issues for 
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process that run without 
heavy manual tasks of keying 
in information, however on 
the other hand, this means 

that people who before were 
fit for the manual tasks are 
no longer fit for the more 

advanced tasks of analyzing 
the outcomes of the 
processes and the 

recommendations from the 
system  

 
Staff are uneager to start 
using the new system. It 

steals time from KPI related 
tasks.  

 
Errors not discovered during 

implementation. 
Resilience to running 

parallel system. 
Making extra time for slow 

starters. 
Keeping affected staff 

motivated, especially staff 
working overtime 

re-dress and fixing, as & 
when same occur. 

Implement temporal 
controls to minimize 

errors. 

Routinization 
 
Stage 
description: 
Usage of the 
new system 
occurs as a 
normal activity. 

Factors: Time 
consumption, 
complexity and 
funding needed 
for the IT 
solution to work 
integrated in the 
employee’s 
everyday routine 
 
 

Process compliance is often 
not monitored effectively 

and various departments or 
geographies will invent their 

own way of doing things 
which can hamper data 
quality and productivity 

Repeated errors. 
Staff’s adaption to process 

changes. 

Several process 
compliance tools have 

been invented to locate 
process bottlenecks and 

lack of compliance 
(check out Disco process 

analysis) 
 

Continuous 
Improvement teams 

have also been applied to 
a great extend to identify 

new leading practices 
and standardize them 
across the business. 
These teams are a 

combination of system, 
process and leadership 

experts, that can correct 
inefficient behavior 

 
Constant monitoring. 

 
Enforce controls. 
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Appendix 3 

The following interview has been conducted in Danish, and figures in its initial form. 

Interviewers: 

F = Frederik 

A = Alexander 

Interviwee: 

M = Machine Learning Expert 

 

F: Hvad er Machine Learning? 

M:Den grundlæggende idé er at der er forskel på at programmere noget eksplicit og få en computer 

til selv at kunne lære at træffe beslutninger. Hver gang der opstår en situation som en programmør 

ikke eksplicit har kodet in i et ”normalt” computerprogram skal man manuelt ind og ændre på det.  

M: Man kan sammenligne det med et computerprogram der er programmeret til at finde spam e-

mails, hvor man starter med en stor liste af spam e-mails og definere at hvis modtagne e-mails ligner 

dem du har fundet, kategoriseres det som spam. Men, hvis de afviger blot den mindste smugle, kan 

det statiske computerprogram ikke finde ud af at sortere det fra. 

M: Det der pricipielt er humlen ved machine learning er at forsøger at give computeren nogle 

værktøjer til selv at erfarre ting ud fra den data man giver den. Og der er så nogle forkskellige 

metoder for det.  

M: her snakker man fx om supervised og un-supervised learning. Hvor forskellen defineres ud fra 

Definitionen er at hvis man har nogle målepunkter, eksempelvis. Man har nogle måle punkter, det 

kan være hvad som helst, et målepunkt kunne fx være en person, som så er tilkendegivet ved sin 

højde, vægt, hårfarve og øjenfarve (listen kan laves så arbitrer lang som man har lyst til), det kalder 

vi X, hvor højde er X1, vægt er X2 osv. Det man så forsøger at finde ud af er den her funktion som 

mapper din X-værdi over i en Y-værdi. Den Y-værdi kan fx være om folk er overvægtige eller deres 

nationalitet, det er en label du giver din y-værdi. Det der er forskellen på supervised og un-

supervised learning er hvorvidt man ved hvad y’erne er. Hvis du har et dataset hvor du allered har 

y’erne givet, altså fx, du har de her 10.000 forskellige personer, som alle sammen har de her 
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foskellige features, så giver du resultaterne til computeren af hvad kombinationen af de forskellige 

feaures svare til i y-værdi, det er den erfarring vi har allerede, lær fra det, og næste gang jeg giver dig 

en person skal du kunne sige på baggrund af den eksisterende data hvilken Y-værdi han svare til. 

En un-supervised opgave vil være, du ved ikke hvad y-erne er, men du vil gerne have at maskinen 

selv skal finde nogle strukturer i den her data, disse strukturer er ikke nødvendigvis de samme som 

mennesker umiddelbart ville tænke, og computeren vil gruppere i nogle umiddelbart arbitrere 

grupper, men der vil være et eller andet der kendetegner den gruppe der bliver valgt ud, altså den Y-

værdi grupperne tildeles.  

A: Så når vi søger at kortlægge processer er det supervised fordi er processgange vi ønsker at finde? 

M: Ja, hvis i har datapunkterne, X- og Y-værdier, så er det supervised. Når du har trænet din 

algoritme vil den kunne udlede hvilke features der er mest afgørende for den label gruppering der er 

givet. 

 

We, conducted a follow-up interview more specifically in regards to Process Mining and Machine 

Learning techniques after having engaged with literature surrounding these two topics, 

 

A: Vil man via ”Process Mining” kunne udtrække data fra informationssystemerne? 

M: Ja, hvis man regner med at der bliver logget godt nok i informationssystemerne, så kan man 

benytte lognumrene til at trække forløbne igennem virksomheden. Samtidigt med man kan tracke 

alle de X-er en given proces har lavet og labels dem til de grupperinger af omkostninger der er givet 

af virksomhedens enheder. Der sidder en computer og læser alle eventlogs igennem og når den så 

registrere eventserier, nedskriver den dem, det kan den gøre samtidig med at den sender 

omkostningerne for eventet til rette modtager, så man også kan monitorere hvad det koster af 

ressourcer.  

A: Kan man så kortlægge hvordan alle eventsne hænger sammen og de omkostninger der er 

forbundet med? 
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M: Ja, men jeg ville nok råde jer til også at benytte ”Graph Data Base” teknologi hvis i også skal finde 

relationer mellem events. Et stykke data i informationssystemet kan via ”Graph Data Base” teknologi 

ses i forhold til alle de relationer der er forbundet med det ene stykke data. Modsat en gammel 

database der er meget rigid i dens struktur, går bestemte, især relationelle søgninger meget 

hurtigere. Fx, søg på omkostninger, og så vil ”Graph Data Base” præsentere alle omkostninger 

forbundet med en given proces. Hvis man skal lave det i en gammeldags database, skal den læse 

hver eneste række igennem i en bestemt kolonne indtil den rammer det den leder efter, og kan 

rykke ud, og lede, med same metode i næste felt, det tager enormt lang tid.  

M: Det er også vigtigt, som en side note at have for øje, at hvis du får dårlige data ind, kan du ikke 

forvente at få gode resultater ud.  

A: Men man kan godt hævde at en af de ting der vil være forudsætningen for at ”Process Mining” 

fungere optimalt ville være at anvende ”Graph Data Base” technologi? 

M: Ja, fordi det lagre relationelt, i stedet for den rigide lagring der ses i fx relation database 

teknologi. Relationer der ikke eksistere bliver ikke tjekket i ”Graph Data Base” teknologi, hvilke gør 

den hurtigere. 

A: Ville du mene at vi bevæger os mod et samfund hvor disse technologier vil blive mere udbredt? 

M: Ja, jeg mener helt absolut at brug af ”Machine Learning”, ”Process Mining” og ”Graph Data Base” 

samt alle mulige andre data-drevne teknologier vil blive mere og mere anvendt og udbredt i de 

kommende år. Det kræver dog at virksomhederne har helt styr på deres interne data. 

F: Hvis vi basere relationer på ”Graph Data Base”, og vi har de her processer hvor vi skal have 

omkostninger allokeret til, vil man da kunne allokere omkostninger ved hjælp af ”Process Mining”? 

M: Ja, da det vil fremgå i informationssystemet i form af event logs. 

F: Vil Clustering kunne allokere omkostninger fra givne Y-label-clusters til enkelte processer på 

baggrund af features? 

M: Ja, forudsat at de er specificeret nok til at kunne definere den enkelte proces. 

A: Lad mig illustrere et eksempel: 
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Der er kommet en event log, ind, Pete har modtaget en request, den request har taget support 45 

minutter efter den er blevet requested, at klare, det kostede 20 kr., og finance har kun brugt et 

kvarter, så de koster 5 kr. det koster samtidigt en accountant 5 kr. for en kredit note, og en tekniker 

har brugt lidt tid på at fixe noget i forbindelse med, det kostede 10 kr. så det kostede i alt 40. 

hvordan ville man finde ud af det? 

M: Alt dette vil figurere i din eventlog. Og hvis du ikke har den data i dit informationssystem så giver 

det ikke mening at gå i gang med at udtrække det. Hvis der er store huller kan man bruge Machine 

Learning på baggrund af historisk data til at lappe huller i ”Process Map’et”. Hvis du har en form for 

datastruktur hvor ”Buzz-Words” figurere der kan henvise til specifikke enheder i en organisation kan 

Machine Learning også hjælpe aktivt til at placere ukendte processer og allokere omkostningerne i 

øje med dette. 

A: Så forudsætningen for at kunne benytte alt dette er stadig gode data? Selvom Machine Learning 

kan hjælpe med at udbedre huller i processerne? 

M: Ja, det er ikke muligt at udbedre hullerne, hvis der ikke er andet tilgængeligt data der kan gøre op 

for det manglende data der er skyld i hullet, ”Machine Learning” finder bare en anden vej uden om 

hullet og vægter sandsynligheden for at denne er retvisende. ”Machine Learning” er sådan set bare 

statistik der er puttet ind i en computer. Man skal så i virksomheden have besluttet sig for en eller 

anden grænseværdi for hvad man godtager som validt i forhold til den sandsynlighed computeren 

præsentere. Typisk vil denne ligger omkring 85%-95%, hvor alt der ligger under 50% forkastes, og alt 

fra 50%-85% tjekkes efter. Det kan også kombineres med ”Active Learning” hvor man aktivt går ind 

og validere computerens resultater for at træne den, til hele tiden at producere bedre resultater.  

A: Ville man kunne bruge brugerlogin, og bruger mønstre kombineret med arbejdstitel til at finde ud 

af hvor i virksomheden processen foregår og allokere omkostninger ud fra det? 

M: Ja, hvis man er sikker på at alt der bliver foretaget på det givne brugerlogin er arbejdsrelateret og 

i en bestemt retning. Arbejdstitler er en god feature, hvis den reflekterer en funktion. En feature her 

ville også være hvem der er indgået dialog med elektronisk efter en proces er blevet igangsat. 
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M: Noget man skal have for øje ved udvælgelsen af features er også at hvis man udelukker en 

feature som rent faktisk ikke skulle have været udelukket begrænser man computeren og ender med 

et ufuldstændigt data set. Det vil sige, så kan du ikke nødvendigvis fordrer at du får et godt 

Clustering udfald i sidste ende. Udvælgelsen vil jeg faktisk sige er den vigtigste del af processen, og 

så at finde en algoritme der passer godt til det problem man har.  

 

 


