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ABSTRACT 

 

The continuous technical development has created a dynamic environment which 

allows the organizations to drive their operations in more realistic and more complex 

manners. In the developed economic structures the knowledge management is usually 

handled as the main strategic instrument and a comparative advantage. The knowledge 

and its management are present in every organizational entity. The awareness about 

them, the way how they are structured and especially how they are evaluated differ 

indeed substantially. 

Understanding the role of knowledge-based processes is one of the key elements to 

interpret correctly the possible value chains within the organizations. The current 

research’s aim is to introduce a pragmatic approach about how to manage knowledge 

effectively. The domain is quite challenging, on one hand it has to be taken into 

account how the context of the knowledge is present within the organizations, on the 

other hand, the practical dynamism of the knowledge management has to be 

articulated. 

The research relies mainly on business process management (BPM) procedures and 

methodologies, since these can deliver a systemic structure for the relevant processes, 

for the roles involved in the processes and for the business process management, itself. 

Taking into consideration the BPM’s possible sample space, a common understanding 

about the BPM domain is introduced, in which the knowledge management is 

embedded. 

The desired outcome of the research is to present a holistic, but practical framework 

about the effective knowledge management based on the business process 

management. The novum of the research is that it examines the knowledge 

management’s status within the organizations and it gives an evaluation for that in a 

practical way. 
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1 INTRODUCTION 

 

 

 

The business process management (BPM) is one of the most interesting domains 

amongst the research areas nowadays, since it has a direct connection with the core 

scientific researches and the real life scenarios, too. From this perspective, the 

knowledge management (KM) is similar to the BPM, it also has direct connection with 

the research and with real business problems. 

The aim of the research is to provide the background on both of the domains: where 

they originate from, what interrelations they have, and how they are currently situated 

amongst the given circumstances. 

The business process management is enabled and enhanced with the rapid 

development of the information and communication technology (ICT), the KM’s case 

is similar. In general, both of them are present within the organizations. Actually, they 

are not just alive within the business environment, but every slice of human 

interactions might be also involved in both of the domains. The latter area has a large 

study field, therefore the current research’s scope is narrowed to examine mainly the 

business related phenomena, so that can deliver more reliable results with probable 

better validation. 

From a business perspective, it is true for the most markets that there are more 

competitors who would like to fulfill better the customer’s requirements. The 

economic space for business entities is usually similar and there is a significant 

overlapping. The competitors usually have similar resources standing for their 

provision, that they try to establish comparative advantages with. 

Thanks to digitization, the development level in technologies has turned into such a 

high level, that the most business processes can be structured, replicated and reused. If 

the business entities want to keep their advantages on the long term, they need to think 

in a way that is based not only on simple processes, but on processes that get closer 

and closer to the real mechanisms. If the actors want to drive the market, they have to 
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come up with such solutions that are not simply copyable and reusable for the 

competitors. The business entities that follow the forerunners have to strive to be able 

to adapt to the market leader, copy it or in ideal case, they have to introduce new 

comparative advantages. 

The technical and organizational procedures’ parameters can be set within the 

workflows of the organizations, but the human actors’ interactions are more likely 

difficult to be determined. It is partially because of the humans’ perception which 

might be significantly diverse on individual level. This is mainly caused by the 

attitude, the motivation and the knowledge. Assessing and evaluating the knowledge of 

one single person can be already a difficult problem, but handling and managing the 

knowledge on unit or on higher level is even more difficult, because it has not just 

more input variables, but more interactions. 

The effective knowledge management leans on personnel with good managing and 

leadership skills and good organizational business processes. The main focus of the 

research is the latest one, how to transform the BPM’s results into effective knowledge 

management. 

In the next paragraph, the origin of the research is outlined. 

 

1.1 Origin of the research 

 

The technology, the basics of computing and the ICT are connected. Combining them 

with the business information systems with an outlook on financial studies gives an 

opportunity to get acquainted with practical business fields. 

Bridging the interactions of human actors and the technical environment or amongst 

human actors with different background (usually with technical and non-technical) is 

difficult. The technical and documentation-related obstacles can lower the delivered 

business value, in which the process has to be handled as part of the change 

management (CM). 
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The effective knowledge management can significantly enhance the business 

processes’ efficiency, on the backhand the ineffective one can be the trigger of 

irreversible losses. The effective business process and knowledge management have 

not just reflective mechanisms on themselves, but mutual ones on each other, too. 

The knowledge has real value addition on business processes and it can provide 

competitive advantage. While evaluating its value in practice is not easily justifiable, 

the assessment and measurement of the knowledge management is challenging from 

both the quantitative and the qualitative aspects. During the ongoing business, the 

decision-making requires a common framework involving the knowledge 

management, on every level. Even the business continuity might suffer from the not 

properly set knowledge management, if not carefully planned. Setting the knowledge 

management on a balanced and acceptable level without using too many resources is 

also a complex question. 

The aim of the current research is to reveal the relevant results of the academic 

researches and practices and to give an overview about their current application. 

In the next paragraph, the thesis outline is delineated. 

 

1.2 Thesis outline 

 

The thesis has six chapters that build up a line of coherent domains with the respective 

theoretical background and the related practical methodologies. 

In ‘Chapter 1’ the aim and background of the research are introduced, first a short 

introduction is given which is followed by the thesis outline, this current element 

shortly lists the parts of the research. Finally, the research’s questions and problem 

statements are presented where the research methodology is introduced.  

‘Chapter 2’ is about the business process management. Its aspect incorporates mainly 

the organizational roles and the business process management. Particularly their 

documentation- and complexity-level will be introduced which is interpreted in the 

research as the basic element of the knowledge management. The theoretical and the 
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practical key factors of the business processes are also discussed. In addition, the 

related standards, models and methodologies are reviewed as well. 

‘Chapter 3’ covers the knowledge management. The knowledge management’s 

practice has in scope the followings: documentation of the knowledge, competence 

mapping of the human resources and the tracing of the knowledge usage. 

Understanding the role of the substitute, complementary, rare-unique and business 

critical knowledge elements is one of the priorities. The other one is how to handle 

them efficiently. Not just the present state of the knowledge of the specific entities has 

to be known, but the past and the future ones, too. In addition, the ability to learn and 

to renew the knowledge can give a projection to the innovation. Similarly to ‘Chapter 

2’, the related theoretical background is introduced firstly then the connected concepts. 

‘Chapter 4’ sets against the business process management and the knowledge 

management, since these two fields have common interests and common areas 

covered. Their intersections are examined in this chapter. The possible gaps and 

probable causes for misunderstandings are taken into consideration also in order to 

reveal the expectable problems. After gaining a common understanding about the 

domains, a holistic framework is collated. 

‘Chapter 5’ goes about the discussion of the research questions first by introducing the 

research itself from practical point of view. In order to piece them together in a 

realistic way, inputs are being collected from real life examples, the first explanation 

are done here and then the results are discussed. 

‘Chapter 6’ is the conclusion part of the research that elevates the coherent body of 

knowledge about the so far achieved results and it also provides the basis for future 

research. 

In the next paragraph the research questions are described. 
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1.3 Problem statement 

 

The research is conducted amongst knowledge-intensive business entities. Knowledge 

intensity is understood here in a way, wherein the value addition of the organizations is 

driven mainly by knowledge. Assessing means that there is the possibility to translate 

the organizational phenomenon within the organizations into a model, in which their 

specific levels can be depicted. These levels, as an aggregate, can be later on evaluated 

based on specific requirements and/or best practices. Applicability addresses the 

usability of the above model; if it fits the requirements then it is applicable, otherwise 

not. 

In the research, the business process management and the knowledge management are 

examined. The aim is to construct an applicable framework in which the knowledge 

can be evaluated within a living organization. The basic input is the business process 

management for assessing this. The framework, how to establish an effective 

knowledge management practice, is derived from this. 

The main problem is how to evaluate the organizational knowledge based on the 

business process management. The identification, capturing, sharing and reusing the 

knowledge can usually be assessed and measured just goal-oriented, narrowed to 

specific cases. Here it is also one of the goals how to give to the problem-set a higher 

level approach and a more general overview by maintaining the BP- and KM-focus. 

Logically the problem is built up as following. Can the knowledge enrichment (Török, 

2014), knowledge intensity of the business processes measured or at least delimited? 

Can the organizational knowledge practice assessed in a framework taking into the 

consideration the practical business process management? After setting up the 

structure, the following should be answered: is it possible to determine the boundaries 

of the knowledge management? At last, the practical optimum of the knowledge 

management should be configured. 

In the following paragraphs the research questions are explained more detailed. 
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1.4 Questions 

 

1.4.1 Question 1 – Can the application of knowledge management be defined at 

all? What are the limitations of definability? 

 

The applicability can cover multiple dimensions at the same time: the surrounding 

environment, the corporate culture, the size of the business entity, the sector in which it 

is active, the nature of the business problems, the structure of the business processes 

and automatization level of the processes. These can be all the parts of the research. 

Since the combination of all the elements can create an interminable set, the – from 

research’s perspective – relevant elements will compose the set of the final evaluation. 

Identifying the knowledge intensity is one crutch, evaluating its level within the 

organization is the other pair of the crutches. Answers to this question can help with 

determining the connection amongst the business processes and the knowledge 

management. 

 

1.4.2 Question 2 – Is organizational knowledge assessable with the process 

management tool and concept library and can it be evaluated? Under what 

circumstances can the assessment and the evaluation be realized? 

 

Answering this question needs a deep analysis of the business process management 

itself. The organizational environment and its internal actors should be considered. The 

organization itself has the regulation and its culture and there are systems embedded, 

in which or with which the human actors do their interactions. The systems are built up 

with specific logic and interfaces, normally the workflows are semi-automated. The 

human actors establish the inputs for the systems depending on the current procedures. 

All the human actors have to follow their workflow and they possess definite 

knowledge that helps them to get along and which drives the business processes. 
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In order to get answers to this question, it is required to analyze the BPM standards, 

models, methodologies and the same has to be done with KM. Once these are clarified, 

their interrelations have to be determined. 

The main challenge here is how to highlight the relevant and the necessary (even if 

they do not seem to be relevant) elements in order to get a general interpretable picture 

about their proceedings. 

If the interrelation of the BPM and KM can be described and, in addition, the 

knowledge can be measured in a specific environment, the coming question rises 

apparently. 

 

1.4.3 Question 3 – Can the level of knowledge management be defined? Under 

what circumstances is it possible to determine the levels? 

 

The optimization is in operations research the selection of the best element from a set 

of alternatives. Normally the maximizing or minimizing might be the goal of similar 

activities; in this research, the potential for organizations is examined. The proposed 

outcome of the research should give an instrument for the organizations about how to 

balance the costs and benefits during the knowledge management without imposing 

unnecessary risks. The research does not try to determine the optimal level, but it tries 

to reveal some steps in order to articulate its predecessors. 

In the following paragraph, the potential-related question is put forward. 

 

1.4.4 Question 4 – With what accuracy and relevance can the organizational 

knowledge management be measured based on business process 

management? 

 

Assessing and measuring the knowledge management on organizational level requires 

a holistic view, since it has to handle more inputs, and at the end, it should somehow 

summarize the results in a common understanding, preferably in a simple way. Since 
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this territory is very complex, it should be based on traceable and demonstrable 

evidences from the input side, the causal analysis should follow a straightforward 

logic. In addition, the course for presenting the results has to be clear either it is 

quantitative or qualitative. 

If the evaluation of the organizational knowledge can be described in a reasonable 

structure, its delimitation of it might also be analyzed from a plausibility perspective. 

To get the answer for the questions, the practical results of the research have to be 

outstretched. 

In the following sections, the research methodology will be introduced. 

 

1.5 Research methodology 

 

When establishing the structure, the followings were taken into consideration: general 

scientific expectations, requirements of the Ph.D. school and the nature of the domain 

to be examined. The current research does not articulate strict hypotheses but it uses 

rather a set of interrelated questions. Giving answers to these questions gives an 

exploratory profile to the research. The Corvinus University of Budapest’s Business 

Informatics Ph.D. School belongs to the field of social sciences, therefore the selected 

research method might be considered as a relevant one. 

In the followings the research will be described in more details, first the basic 

approach. 

 

1.5.1 Qualitative and quantitative research 

 

During the organizational research, the most common way is to use quantitative or 

qualitative research. 

Quantitative research quantifies the data and tries to give a generalized result on a 

specific topic, usually a large number of cases represents the specific population. The 

data collection mechanism might be based on interviews, questionnaires. Its findings 
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are descriptive based on statistical methods. It can be used to recommend a final 

answer or a decision. (Babbie, 2003) 

The qualitative research tries to develop an understanding about a specific domain, it 

tries to uncover hidden relationships by generating the common grounds for later 

quantitative researches. The sample size is usually not representative. Collecting this 

kind of data is not that structured as in the case of quantitative research, but rather 

unstructured, applicable form is more like a discussion or depth interview what 

provides non-statistical data. Its outcome is exploratory. The findings can be used to 

outline the base for further discussion and quantitative analysis. (Babbie, 2003) 

From practical approach, it might be also valid to use the adequate combination of the 

upper methods, since the same question might be analyzed from different perspectives. 

The methodological triangulation (Webb et al., 1966) allows the followings: 

 simultaneous application of various qualitative procedures, 

 simultaneous application of various quantitative procedures, 

 and combination of quantitative and qualitative methods. (Jick, 1979) 

 

In the present research, both of the methods are relevant, and a specific combination of 

them is used. 

 

1.5.2 Exploratory research and research based on validation 

 

In general, the researchers’ intend is either to set up a new theory or to 

validate/argue/confute on an already alive one. The current research’s aim is to build 

up a new theory with the help of already existing theories, practices and a specifically 

designed research framework. 

The logical buildup of the research impels the line of the research. Two main 

directions are available: the inductive and the deductive approach. The main difference 

is that the inductive approach’ aim is to generate a new theory and the deductive one’s 

is to test a theory. 
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The inductive approach (Figure 1) starts with collecting the relevant data. If it meets 

the requirements, the next step can follow it: identifying the patterns what later on can 

be developed into a theory. The inductive approach supports the exploratory research. 

(Babbie, 2003) 

 

Figure 1 - Inductive research 

The deductive approach (Figure 2) is the reverse process of the inductive one, it starts 

with the theory and according to it, the hypotheses are set. The data analysis helps to 

identify whether the hypotheses are supported or not, it is based on validation. (Babbie, 

2003) 

 

Figure 2 - Deductive research 

The current research domain does not allow the deductive approach at this point, 

therefore the inductive approach is favored. 

The exploratory research is constituted on the inductive logic, it is applicable 

especially in such cases where the domain is largely unexplored. According to Szabó 

(2000) the exploratory research has three main goals: 

 “developing applicable methods for further research, 

 providing a better background of the domain, 

 and serving as testing the feasibility of future researches.” 

  

The procedure how the research runs allows a more widen opportunity for the author 

(Benbasat et al., 1987). Similar researches (Török, 2014, Varga, 2014) utilized this, but 

before them, there was already an exemplary practice in place (Klimkó, 2001) with 

similar synthesis. The mentioned thesis’ nature was not validatory, but explorative, the 

author articulated research-related expectations. “Amongst the questions there are no 

deductive ones that could be aimed at validating hypotheses. All questions are of 

inductive nature.” (Klimkó, 2001) 

Observation/Information Pattern Tentative Hypothesis Theory 

Theory Hypothesis Observation Confirmation 
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In the next paragraph, the realization of the research is introduced. 

 

1.5.3 Research type 

 

There are different research strategies what could be followed, Yin (1994a, 1994b) 

classified them as the followings: 

 experiments 

 historical analysis 

 procession of a case study 

 questionnaire surveys 

 secondary analysis 

The current research focuses on business related issues therefore questionnaires and 

simple case study researches (interviews) in business and management are in the 

foreground (Eriksson and Kovalainen, 2012). The research area covers organizational 

processes, company settings including human interactions. Goals and research 

questions are built on questionnaires and a small number of direct feedbacks. 

The research area covers various technical executions, during the design of the 

research multiple origins of possible data were taken into consideration. Patton’s 

theory (1999) utilizes also the triangulation. Triangulation uses multiple data sources 

to produce an understanding. Patton distinguishes the followings: 

 of data sources (data triangulation), 

 among different evaluators (investigator triangulation), 

 of perspective to the same data set (theory triangulation), 

 and of methods (methodological triangulation) 

Data triangulation examines the consistency of different data sources from the same 

method, e.g. comparing people with different viewpoints. Investigator/analyst 

triangulation uses multiple analysts. This can be used for understanding the different 

ways of seeing the data. The theory/perspective triangulation uses multiple theoretical 

perspectives to interpret the data. The methodological/methods triangulation checks 

the consistency of findings generated by different data collection methods. 
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In the following two paragraphs, two currently applicable methodologies are 

introduced, the questionnaires and the interviews. 

 

 Questionnaires 1.5.3.1

 

The questionnaires help in the research to gather data either in quantitative or 

qualitative way, from individual units about their attitudes, beliefs, knowledge and 

opinion about the research-domain. This data collection method is a subset of the 

general survey techniques. It can be used in the current case in two ways: it is the 

primary strategy for data collection and it can be used in conjunction with other case 

study techniques, such as interviewing, observations. (Barlow, 2012) 

During the development of the questions, many tactical conditions have to be taken 

into consideration, especially the issues of designing: how to deal with behavior, how 

to ask questions about attitudes and intentions, how to use open-ended and closed-

ended questions, how to measure knowledge, how to evaluate performance, etc. 

(Bradburn et al., 2004) 

In case of structured questions, the followings have to be examined: where to use 

multiple-choice questions (specific choices), dichotomous questions (yes/no multiple-

choice questions), and ranking scales questions (for importance, preference relations or 

orders). 

 

 Interviews 1.5.3.2

 

Although Yin did not directly specify the interviews, they are also being introduced 

here. An interview is a process of seeking knowledge and understanding via 

conversation. The interview’s data is transcribed and the transcription is used in the 

analysis process. 

The interviews have the followings of high importance: possible inconsistency-

consistency issues, communicational difficulties, attitude, the standardization and 

length of the questions, and the length of the interviews. 
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The type of interviews might be: structured (questions and responses are definitive, 

standardized), semi-structured (predefined questions are asked, but allows expert 

freedom), unstructured (questions and answers are not specified in advance). 

(Chasteauneuf, 2010) 

In the coming paragraph the desired combination of 1.4.1, 1.4.2 and 1.4.3 is described. 

 

1.5.4 The structure of the research 

 

Based on the introduced methods and theories, in this point the current research’s 

structure is explained. The research itself has a historical background from 2014, when 

the first run of the research took place, the flow of the research is partly based on the 

result of that. 

The data collection happens based on qualitative questions (questionnaire), the 

outcome is exploratory in order to determine bases for quantitative analysis. The next 

step is the qualitative result’s transformation into quantitative data. The first analysis is 

followed by interviews, their goals are to set up a validatory framework. During the 

interviews the observation-style gets dominant role, the interview-respondent receives 

wider freedom, the listener will avoid giving advices and getting involved deeper in 

the content (Figure 3). 

 

Figure 3 - The structure of the research 

The research is inductive, the explorative direction is the priority, because at the end a 

theory-set is built, however there are some deductive approaches during the validatory 

steps. A combination of quantitative and qualitative methods is used, too. From the 

triangulation perspective the data, the theory and the methodological ones are used. 

Multiple data sources (evidences), theories and methods are used to get confirmation 

Preliminary Results  Questionnaires 
Analysis Of 
The Results 

Interviews 
Validation Of 
The Results 
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about the consistency of the examined phenomena. The following section describes the 

business processes in detail, which is one of the research’s two pillars. 

 

1.6 Results and new interrelations 

 

1.6.1 Question 1 

 

Under what circumstances is the knowledge management applied? Can it be defined? 

What are the characteristics? 

The set of the possible relevant dimensions are practically infinite, therefore the scope 

of the research was narrowed to the knowledge intensive organizations. Based on the 

theories, the standards, and the methodologies the following assumptions were 

determined: the knowledge management is considered applied when the competencies 

are documented, if there a knowledge repository in place, if there are training plans, 

and if the knowledge management is handled on strategic level.  

The main outcomes are the following: 

 the applied knowledge management’s relevance is high in case of cyclical 

business processes, 

 the organizations’ work management is based on reliable knowledge, 

 the digitization of the knowledge management systems is an enabler for other 

knowledge management-related processes. 

At the same time the passive, not utilized knowledge of the workforce is not 

considered as an inherent part of the knowledge management processes. 

  

1.6.2 Question 2, Question 3 

 

Under what circumstances is the knowledge management measured? Can it be 

measured? What are the characteristics? Under what circumstances is the applied level 



21 

of the knowledge management determined? Can it be determined? What are the 

characteristics? 

 

The two questions are handled together in the result interpretation. 

The organizations have internal workflows and business process management. All the 

human actors have to follow their workflow, and they possess definite knowledge that 

helps them to get along and that drive the business processes. 

An analysis of the business process management standards, models, methodologies is 

needed as a prerequisite and the same has to be done with the knowledge management. 

The main challenge for measurement is how to highlight the relevant and the necessary 

(even if they do not seem to be relevant) elements in order to get a general 

interpretable picture about their processes. 

Once the phenomenon is measured, then its relative levels might be assessed. 

Identifying the various levels might give an instrument for the organizations about how 

to balance the costs and benefits during the knowledge management without imposing 

unnecessary risks. The research does not try to determine the optimal level, but it tries 

to reveal some steps in order to articulate its predecessors. 

In the research, two mutually exclusive sets are discussed: the high level knowledge 

management, and the low level knowledge management. 

Based on the theories, the standards, and the methodologies the following assumptions 

were determined: the knowledge management can be measured, if the competencies 

are measured, if the knowledge sharing is known, if the knowledge repository’s 

utilization is measured, and if the knowledge bearers are measured. 

The high level knowledge management’s characteristics show that the reliable 

knowledge is one of the most significant factors among the interrelations. Another key 

outcome is that the more highly cyclical business processes and the better 

measurement of the BPs are positively correlated. 

The low level KM is complementary to the high level. 
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The low level knowledge management applies the most important basic principles of 

the BPM. The BP documentation is tightly connected to the operative work (critical 

knowledge elements are taken into consideration). The more hierarchical the 

organization is, the higher the measurement level is. The higher the measurement level 

is, the better the employees rely on documented procedures. 

 

1.6.3 Question 4  

 

On what level can the organizational knowledge be assessed and evaluated based on 

business process management? What are the characteristics? 

The organizational knowledge assessment and evaluation are complex, and they should 

be based on traceable and demonstrable evidences. To get the answer for this question, 

the practical results of the research have to be outstretched. 

The assumptions for the sufficient level of business process management is whether 

the business processes are identified, whether they are structured and documented, and 

whether the employees know the BPs. 

The substitute and competitive competencies have a very strong correlation and 

significance. The main conclusion is that having the required level of substitute 

knowledge bearers within the organization is definitely a competitive factor in 

organizations where the BPM is on high level. 

 

1.7 Novum in research methodology 

 

The research takes into the consideration not just the related theories, but the practice 

as well. The standards, the methodologies, and the utilized best practices give an 

opportunity to enhance the research’s holistic nature with the real business 

environment. Both the introduced theories and practices give such an alloy that is 

based on validated results. 
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Once the relevant inputs are determined, they are measured against real business 

entities. The measurement is expanded with validatory steps (interviews) in order to 

check the feasibility of the research. This was proven a strong plus during the research, 

because it gave more confidence. 

Beside the holistic nature of the research, the research is inductive and explorative; the 

point was to identify such patterns that later on can be developed into a theory. 

The results are right by quantified plausibility; however, the domain needs further 

researches. 

 

1.8 Practical recommendations 

 

The research had a similar, preliminary research, its results and the gained experience 

could be utilized in this research as the current case is almost identical. 

The research covered in the early stage an extent domain about the interrelations of the 

business process management and knowledge management. With the help of the 

reviewers, it was acutely narrowed that allowed a more focused research and this 

decreased the utilized effort. The smaller, better defined domain provided a not too 

complex dataset. 

The aim was to collect one hundred responses. In the practice it turned out that this 

number cannot be achieved via online questionnaires with the available resources. 

Multiple additional personal interactions were needed to reach the aimed number, and 

in the meanwhile the interactions’ complexity was growing. Collecting the same 

information on multiple channels (online vs. hard copies) increased the work’s 

complexity. 

The planning of the interviews was easier than expected; fortunately the domain seems 

to be quite challenging, and many candidates showed interest in it. 

One interesting input was from the response-givers that the research should not contain 

technical terms at all. Even if it seems to be the subject of the common language, in 

fact, it is not. 



24 

During the research just the correlation coefficients were measured, since it was quite 

exhaustive and it gave a comprehensive and logical picture, it was sufficient in the 

current case. However, in order to identify more complex interrelations it is 

recommended to use factor analysis (Kovács, 2011). 

Based on the above experience, the main recommendations for researches are: 

 to limit the extent of the research in order to maintain the focus and the 

handling ability of the data, 

 to utilize direct, personal channels instead of indirect (online) channels for 

primer data collection, 

 to stick to achievable goals and to estimate the required effort in case of 

changing the scope, even if it is just a technical change, 

 to always ask for help if it is needed. 

The main outcome is that the research should stick to the research goals, but at the 

same time it has to be embedded in realistic environment. Beside this, throughout the 

research, every feedback should be welcomed, especially in the planning phase. 
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2 BUSINESS PROCESS 

 

 

 

In this section, a detailed description is provided about the key factors of the business 

processes, the related international standards, the most common models, and the 

methodologies. However, first, the background of the processes is presented. 

In the next paragraph, the process-related key definitions are introduced. 

 

2.1 Basic definitions 

 

The processes are present in every science-domain, they have special significance in 

natural sciences, and therefore a couple of related thoughts are indicated here. 

Every process runs in a specific environment, they usually have a start and an end. The 

essence happens between the start and end, e.g. transformation of goods, producing 

value added information. There is usually also an actor, who executes a specific task in 

order to solve the problem that started the process. This arisen event is the trigger 

event. The processes need resources to be proceeded. In addition, they need time and at 

least one interaction.  

The processes can be reversible or irreversible. The reversible processes can be 

reversed without causing any particular changes in the system or in the environment. 

The irreversible process changes its surrounding elements permanently in each cycle. 

In connection to this in physics the entropy is commonly understood as a measure of 

disorder (Shannon, 1948), on this, both the reversible and irreversible processes have 

affect. Disorder as a specific state for an organization might be practically interesting, 

so is the noise. Having noise within the environment has to be mentioned also, because 

it is a vital element of the complete system. The reversibility, the state of order, and the 

noise are factors of the systems’ stability. The organization might be in unstable, 
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neutral, and stable state. The preferred outcome is to determine a stable organization 

which can be influenced and altered as per the business expectations. 

Among the processes there are such which enable the mechanisms for the others, and 

there are also bottlenecks. Enabling the processes means that the connecting, related 

processes are triggered, and all of the required resources are at service, so the process 

can move on. The bottleneck is a kind of limited throughput in the system. With a 

bottleneck the organization can work just with limited capacity, because there is a 

weak element in the chain (constraint). Measuring the whole system based on the 

system theory principles and using the proper algorithms can help with its 

identification. 

In addition, the driver process has to be introduced also. The drivers are those 

processes that determine the main profile of the specific entities; all of the other 

processes support these. From business aspect, the driver processes are the value added 

business processes. 

These basic definitions are used later on as an approach in the discussion. The 

definitions are articulated on a basic level but they are sufficient for the logical 

reasoning. 

In the next paragraph, the organizational processes are analyzed from a general 

interpretational view. 

 

2.1.1 Processes 

 

There is a growing interest in analyzing processes in connections with organizational 

activities. There are different perspectives from which the processes can be studied: 

 the lifecycle of the project: start, development, change, closing; 

 level-wise: top, middle, bottom, holistic, targeted, etc. 

All of the perspectives have their own justification, and in specific environment they 

can probably be used with high efficiency. In this chapter a logical interpretation is 

followed, in which three main concepts of the (strategic management) processes are 
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used, in order to provide a systematic approach for defining the business processes. 

(Van de Ven, 1992) 

The first of the concepts is a logic that explains causality amongst the dependent and 

independent variables. This variance theory conception handles the process as an 

input-process-output model, where input equals to independent variable and output 

equals to dependent variable (Mohr, 1982). According to Van de Ven (1992), this 

model is too robust, because the process itself is a black box and clear connection 

between the input and the output cannot be perceived. 

The second one is the category of concepts which “refers to actions of individuals or 

organizations”. In practice, workflows, communication frequencies and similar 

activities are the part of this. During the representation of these processes, the actual 

occurrence can be measured, not how it came off. (Van de Ven, 1992) 

The last one is a sequence of events that covers the change over time. There are a lot of 

remarkable models, the research related are Scott’s (1971) and Greiner’s (1972). Both 

of them constructed organization development models, and both of them examined the 

activity phases from the beginning till the end. 

Scott covered the main company characteristics and delineated them against the 

different stages of development: product line, distribution, organizational structure, 

performance measurement, control system, etc. The main outcome of his model: the 

more developed the organization is, the more complex problems it can solve. For 

example, at ‘Level I’ there is a single product, one distribution channel, there is no 

formal organization structure, performance is measured based on subjective criteria 

and the control system is on personal-level. Skipping ‘Level II’, on ‘Level III’ there 

are multiple product lines, multiple distribution channels, the organization is 

specialized and integrated, the performance management is impersonal, the control is 

indirect and more likely based on the analysis of the business results. 

Greiner determined five stage levels of organizational growth through evaluation and 

revolution, and assigned problematic areas. The stages are the followings: growth 

through creativity – leadership crisis, growth through direction – autonomy crisis, 

growth through delegation – control crisis, growth through coordination – red tape 
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crisis, and at last, on the top level, there is the growth through collaboration without 

identified crisis. 

Mohr highlights the inputs and the outputs, Van de Ven the interactions, Scott and 

Greiner emphasize how the organization system’s collaboration is getting more 

abstract and indirect as the complexity is increasing. 

Although Van de Ven’s set is worked out mainly for strategic processes, its logic is 

quite applicable in case of business processes, too, since it helps a lot with 

distinguishing the relevant elements because of its matching analogies. 

After gaining an organization-related approach, the focus gets narrowed down from the 

general level. In the next point, the business processes and the related terms are 

introduced. 

 

2.1.2 Business process 

 

There are multiple definitions for the business process (BP), in the research the 

following definition is used: the business process is “a collection of activities that takes 

one or more kinds of input and creates an output that is of value of the Customer” 

(Hammer and Champy, 1993). The tasks to be conducted within an organization are 

directly or indirectly linked, and as one of the outputs they deliver product or service to 

the business entities’ clients.  

Davenport (1993) defines the business process as structured and measured set of 

activities, with clearly defining the inputs and outputs, and the structure how the 

specific set of acts are done. This definition has a more emphasis on structuring. 

Rummler and Brache (1995) highlight the role of the organization’s external 

customers, they distinguish the primary processes and the support processes. The 

primary processes and products can be seen by the external customers, the support 

processes cannot, but they are essential prerequisites for the primary ones. The primary 

processes are involved in the direct value addition, the definition is quite close to 

Porter’s value chain approach (1985), in which the primary activities were operations, 
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logistics, marketing and service; the secondary activities were the supporting ones, e.g. 

procurement, infrastructure management, etc. 

Two additional basic concepts have to be listed which are relevant in this topic: 

business process reengineering (BPR) and total quality management (TQM). The BPR 

focuses mainly on the analysis of the workflows and their redesigns, its aim is to 

reshape the organization fundamentally. According Galliers (1998), it is required to 

have a “shared vision” and a “review of existing structures and processes” in order to 

implement successful changes. In order to avoid making unfeasible change proposals, 

it is necessary for the relevant stakeholders to have a general picture about the current 

organization. The TQM supports mainly the continuous improvement of an 

organizational entity, its basic concepts is presented in section 2.4.5. 

As a consensual definition, the Hammer-Champy definition is used. In the next 

paragraph, the workflow’s significance is introduced. 

 

 Workflow 2.1.2.1

 

The BPM and the workflow are expressions that are used in similar environment with 

similar meaning, especially when they are not properly identified, although they are 

not identical. “Workflow is a technology used to support business processes” 

(Csepregi, 2010). The workflows can be conducted without doing business processes; 

however, the workflow engine is the base of BPM. In general, the workflow is really 

close to the interactions of the coworkers, while the BPM can trigger a higher level 

procedure (in value, and it is more abstract). The workflows are the parts of the BPMs, 

and they are the pure technical level of the BPMs. The workflows have a supportive 

function in order to fulfill the BP’s technical requirements. 

According to Gartner’s definition: “the workflow is a form of flow management 

technology that coordinates interactions between people and software systems” (Hill, 

2010). The definition has the same meaning as in the current research. The people are 

the human and the software systems and the related technologies are the non-human 

elements. The workflows are usually document- and task-centric, they allow the users 
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and coworkers to cope with the business problems in a semi-structured or structured 

way. 

Other definitions of workflows are also available: the workflow is “an automation of a 

business process, in whole or part, during which documents, information or tasks are 

passed from one participant to another for action, according to a set of procedural 

rules” (Lawrence, 1997). It can be stated that the definitions are similar, they cover the 

same approach. 

To sum it up the general findings are the followings: 

 the workflow is an automation of a business process, 

 the business process is related to those business activities that realize business 

objectives (and value for the customer). 

In the following points, the main characteristics of the BPs are introduced. 

 

 Roles and actors 2.1.2.2

 

The analysis of the relevant or analyzed processes should cover what are conducted, 

where, when and by whom. The ‘what’ is the specific task, the ‘where’ is the spatial or 

virtual environment, the ‘when’ is the timely characteristic (interval, deadline), and the 

‘who’ is the specific actor who performs the task. 

People with diverse background normally share the same values, although the 

priorities are different (Schwartz and Boehnke, 2004). In order to be able to handle the 

different background, normalization is needed in the system, the individuals who are 

the actors of the specific tasks have to work in a controlled environment. In the 

organizations, there are usually ordinary actors and individuals with high influence 

(Dear and Moos, 1986), by setting the control environment properly not just their 

management can be more secured but their recognition, too. 

In an organization, the actors can form “a group of participants exhibiting a specific set 

of attributes, qualifications and/or skills”, this is the definition of the Workflow 

Management Coalition (WMC, 2015), and it is used for defining the role. 
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If something should be measured precisely, there is a requirement to maintain a control 

system, wherein the specific roles’ have defined responsibilities (this approach will be 

explained in details in 2.4.2). It is also important to consider the possible risk and 

security related issues as a part of the management (broader background in 2.2.3). 

Some relevant topics are discussed later where their justification is in the right place. 

In this section, a couple of additional information-focused phenomena are introduced 

that are related to the role conducting actors. 

The not properly identified actors can form unbalanced power within the organization. 

The information asymmetry (Stiglitz, 2004) in economics is the part of the decision 

theory, where one party has better information, and this leads to unbalanced power. 

Since the current research is about the process and knowledge management, its 

significance is high, because the role of the human factor is quite high. Tightly related 

problems are the moral hazard and the information monopoly, these are not discussed 

detailed just highlighted as inherent elements of the BPM and KM. 

The principal-agent problems (Samuelson and Nordhaus, 2010) are connected to this 

domain, too, since the asymmetry can cause imperfect information (Osborne, 2004). If 

the different roles are not appropriately aligned with a common (organizational) 

interest, then they might alter the business processes according to their own 

perceptions, goals. The presence of the above problem-sources can support such actors 

who form unwanted information brokerage; in this case, the issues related to 

information dissemination and information cascade may pick up. 

In the following paragraph, the business process characteristics are aggregated. 

 

 The main technical characteristics of the business process 2.1.2.3

 

Although Hammer and Champy’s (1993) definition is used as the main reference, but 

an additional deep reference is introduced: the technical side of the realization to make 

the picture complete. The below technical model (Figure 4) depicts the business 

processes as a set of directly or indirectly linked activities which as one realize a 
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business objective within the context of an organizational structure, defining the roles 

and relationships. (Hollingsworth, 1995) 

Business Process
(i.e. what is intended to happen)

Process Definition
(a representation of what is 

intended to happen)

Workflow Management System
(controls automated aspects of 

the business process)

is defined in a is managed by a

Workflow Glossary – Relationships between basic 
terminology

Activities

composed of

Process Instances
(a representation of what is 

actually happening)

viaused to create & manage

Manual Activities
(which are not managed as part 

of the Workflow System)

Sub-Processes

Automated Activities Activity Instances

during
execution are 

represented by

include one or more

which may be

or

Work Items
(tasks allocated to a workflow 

participant)

Invoked Applications
(computer tools/applications 
used to support an activity)

which include

and/or

 

Figure 4 - Relationships between basic terminologies 

Source: Workflow Management Coalition (WMC, 2015)  

Among the business processes, there are automated and manual activities, parallel and 

sequential routings, deadlines, and condition handling (particularly pre and post). On 

Figure 4 it can be seen how the interrelated terminologies cooperate, what the inputs 

and the outputs are. Most of the elements of the business process management can be 

handled by the workflow management system from a technical point of view, too. 

However, there is an exception: manual activities. These are the activities that are done 

by human individuals, and this is the complement set of the workflow system that 
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makes it complete to compose the whole business process management. This is the 

part where the knowledge management is the most relevant, since this part should be 

somehow incorporated into systems that are more explicit. This paragraph covered an 

outlook about the technical side, the research will stick to the original business process 

definitions (2.1.2). 

In the following paragraph, the business process-related standards are introduced. 

 

2.2 Standards 

 

The evaluation and assessing of the knowledge management is a complex task even in 

the case of small business entities with a low number of possible interactions. In case 

of larger sizes, the tasks’ complexity grows, especially if there are more functions 

involved. 

The international standards that are based on wide experience are utilized to draw a 

unified and focused framework of the KM within organizations. In the followings, the 

most relevant standards are introduced. 

The used standards are developed by the International Organization for 

Standardization (ISO) and its partner organizations. These standards can be used 

directly (even on international level), or could be tailored as per the domestic 

requirements (country) and local demands (regulations). The most important benefit of 

using these standards is that they can significantly raise the awareness about the 

processes for the cooperating business entities. In the next three paragraphs, the most 

relevant (knowledge-related) standards are shortly introduced. 

 

2.2.1 ASQ/ANSI/ISO 9001 

 

The ASQ/ANSI/ISO 9001 (ISO 9001) is part of the ISO 9000 family of standards. The 

ISO 9000, ISO 9001, ISO 9004 and ISO 19011 form the quality management 

standards. ISO 9000 specifies the terminology, ISO 9004 determines the guidelines 
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and the elements that have to be considered during the effectiveness and efficiency 

measurements. The ISO 19011 gives hints for auditing the quality and the 

environmental management system. 

The ISO 9001 standard is about how to adopt a quality management system on 

strategic level and on operational level. Its main focus is to provide a consistent 

framework for the business in order to meet the customers’ needs. It clearly defines the 

general requirements, the documentation requirements, the management 

responsibilities, the resource management, and the realization of them. In addition, the 

measurement and improvement opportunities are also stated. This standard is the core 

of the quality management, and since this is a general standard, its logic is used in 

every ISO standard. 

In case of ISO 9001 one of the most important part is the ‘Human resources’ part in 

which the competence, the training, and the awareness related requirements are set 

(ISO, 2015, ASQ/ANSI/ISO, 2015). Additionally, it is stated that there is a 

requirement to maintain evidences within the system, this one also emphasizes that the 

process-oriented approach is a main precondition to handle the whole in a system. 

The standard first introduces the requirements to understand the organization then the 

expectations of the interested parties (Clause 4.2 ‘Understanding the needs and 

expectations of interested parties’). The interested parties can be customers, 

governments and non-governmental organizations, shareholders, and employees. A 

proper quality management system (QMS) needs to include the relevant parties’ 

requirements, related information should be made transparent and available for them 

and the whole process has to be measured, and - if required - the traceability has to be 

maintained, too. 

The authorities and the responsibilities of the roles have to be assigned, communicated, 

and understood throughout the organization (‘5.3 Organizational roles, responsibilities 

and authorities’). The processes should run according to the intended outputs. 

Clause 7 covers the support processes (Appendix 1) what addresses the KM in the 

deepest essence. The ‘7.1.6 Organizational knowledge’ covers the knowledge 

management expectations. The knowledge has to be determined and it should be fit 

with providing the required products and services. The knowledge has to be 
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maintained and made available as the necessity dictates. The change management 

should take the knowledge into consideration. Acquiring the new knowledge has to be 

planned based on the current, accessible knowledge. The internal (e.g. captured 

knowledge, intellectual property) and the external (e.g. from customers gathered 

knowledge, free online resources) knowledge are both parts of the complete KM. The 

7.1.6 points out that the organization should prevent the unintended loss of knowledge 

and it has to raise the performance in gaining knowledge by establishing a 

measurement system. Therefore, the knowledge capturing and sharing should be 

measurable. The critical knowledge elements have to be highlighted and the 

knowledge gaps have to be identified. 

The Clause ‘7.2 Competence’ determines the requirement of the necessary 

competence. The persons should have the appropriate education, training, and/or 

experience, where applicable actions have to be taken (e.g. training, mentoring). The 

evidence of competence has to be documented and maintained. (ASQ/ANSI/ISO, 

2015) 

In the next paragraph, the service-oriented approach of the ISO is introduced. 

 

2.2.2 ISO/IEC 20000 

 

As long as the ISO 9000 series was developed to help the organizations with 

implementing a reliable, justified, and evidenced QMS, the ISO/IEC 20000 (ISO 

20000) standard might be considered as a complement for the service management, 

with the same expectations. The service management is a “set of capabilities, including 

processes, required to direct and control a service provider’s activities and resources to 

fulfill service requirement as agreed” (ISO/IEC, 2010). 

The ISO 20000 is meant for the service management systems (SMS), it specifies the 

service providers’ requirement for design, transition, delivery, and improvement of 

services (ISO/IEC, 2010). It can be used for both the service providers and the service 

buyers (service users), since it can give a consistent framework about the service 

supply chain and about the measurement. The ISO 20000 does not specify everything 
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in details, but it gives advice about designing the processes. This standard is commonly 

used in the ICT service management. 

From the knowledge management aspect, ISO/IEC 20000-1’s ‘Chapter 4’ is the most 

relevant since it covers the resource management, its approach is similar to 

9001:2015’s 7.1.6 section (Appendix 2). The QMS scope can include every aspect of 

the organization, the SMS’ scope is defined for design, transition, delivery and 

improvement of services (ISO, 2013). 

The ‘5.5 Capacity Management’, the ‘5.6 Change management’, the ‘5.7 Configuration 

management’, and the ‘5.8 Human resource management’ are the most important 

processes of this part. The human resource as the critical resource for service providing 

can be assessed in this model. 

The ISO/IEC 20000-1 provides the requirements for ‘ISO/IEC TR 20000-4 Process 

reference model’ (PRM) and ISO/IEC TR24774 informs it about the guidelines for 

process definition (Figure 5). ISO/IEC TR 20000-4 transforms the inputs into a 

process reference model, this model requires beside the business logic representation 

of the service management the alignment of the entity-specific expectations. The 

reference model is described with specific purposes and related outcomes, these 

purposes and outcomes are the minimum necessity to meet the ISO/IEC 20000-1 

requirements. 

As an end step the processes are assessed based on the PRM and according to the 

principles of ISO/IEC 15504 (ISO 15504). The purpose of this part “is to facilitate the 

development of a process assessment model” (ISO/IEC, 2010). The process reference 

model, derived based on the requirements of ISO 15504, should be a logical 

representation of the process elements within the service management (Kunas, 2012). 
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ISO/IEC TR 20000-4 – Service 
management – Process reference model

ISO/IEC TR 20000-8 / ISO/IEC TR 15504-8
Assessment model for service 

management processes

ISO/IEC 15504-2 – Performing an 
assessment

ISO/IEC 20000-1  - Service management 
system requirement

ISO/IEC TR 24774 -  Guidelines for 
process definition

Informs
Provides

requirements

Provides description of
processes assessed by

Provides requirement
for assessment

 

Figure 5 - Relationships between relevant documents 

Source: own edition (ISO/IEC, 2010) 

The ISO/IEC TR 20000-4 is the core of the whole process, the PRM allows to think in 

a measurable environment that can be the base for assessment. The most important 

parts are the ‘5.5 Capacity management’, the ‘5.6 Change management’, the ‘5.7 

Configuration management’, the ‘5.8 Human resource management’, and the ‘5.9 

Improvement’. 

For service management, these standards give the assessment foundation. In order to 

enhance the QMS and the service management, it is also needed to focus on those 

elements that might have negative effect on the BPs’ outcomes. The next standard 

targets this question. 

 

2.2.3 ISO/IEC 27001 

 

The ISO/IEC 27001 (ISO 27001) is for those organizations that would like to keep 

information assets secure. It covers the requirements of the risk management (RM), the 

security awareness, and the business continuity management (ISO/IEC, 2013, 

ISO/IEC, 2016a). 

The structure of this standard is similar to the two former ones (Appendix 3 covers 

examples from the whole ISO/IEC 27K for demonstration purposes), the common 
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thing is that their logical path is similar, the requirements are set for the responsibilities 

and for the managing, but the content is here risk-related. The ‘5.2 Resource 

Management’ is the same as in the former cases, just the domain differs. But why is 

risk management interesting from the knowledge management aspect? The potential 

impact of the knowledge might be critical in the case of a large companies (e.g. 

possible reputation issues), or it might be a success factor for a small-sized company 

(e.g. innovative mindset). So the ISO 27001 is similar to a legal framework, it defines 

the basic ground rules that have to be followed as a zero-level requirement. 

The ISO 27001 is applicable in all cases where the preservation of confidentiality, 

integrity, and availability (CIA) has to be maintained. Authenticity, accountability, 

reliability, and non-repudiation can expand the basic requirements. 

The accepted system should be working based on such events for which evidences can 

be provided. The evidences should be relevant, reliable, and have ‘general acceptance’. 

In addition, it is a question who can present the evidence and how it is presented. 

Taking an analogy, in law the Frye standard was used first as common denominator. 

An expert opinion had to be based on a scientific technique (Frye standard). The 

technique was admissible when it was generally accepted as reliable in the relevant 

community (scientific, expert). Beside the technique, this approach involved also 

additional procedures and principles (Bernstein, 2001). The original notion was 

expanded (Daubert standard) with defining the scientific knowledge: the scientific 

knowledge can be demonstrated as the product of scientific methodology derived from 

the scientific method. Relevant factors are, whether the testing is testable at all, it was 

peer reviewed and published, its error rate is known, and what the degree of its 

acceptance within a relevant scientific community is (Welch, 2006). This approach 

reflects the complexity of the domain, former it was necessary to determine the 

eligibility of specific applied processes in the legal framework, especially if no 

computer-aided technology was available. 

The current technical environments allow wider scope of activities, forming evidences 

is getting more and more environment-centric. As a general finding, it can be stated 

that the complex evidences are easier to be assessed than the general ones. For 

example, the machine-learning methods can be used in information (ICT) environment 

for de-anonymizing source code authors in programming. The code resulting from 



39 

difficult programming tasks is easier to attribute than easier tasks and skilled 

programmers (who can complete the more difficult tasks) are easier to attribute than 

less skilled programmers. (Caliskan-Islam et al., 2015, Caliskan-Islam et al., 2016) 

The organizations are active in a manufactured uncertainty. The activities’ 

characteristic is reflexive. Continuous monitoring, adjusting, behavior-calculation face 

insatiable demands for information and pressures for accountability. (Giddens, 1990, 

Giddens, 1991) 

Derived risks may be defined as a systematic way of dealing with hazards and 

insecurities induced and introduced by modernization itself. Risks, as opposed to older 

dangers, are consequences which relate to the threatening force of modernization and 

to its globalization of doubt (Beck, 1992). One of the risks is identified as knowledge. 

Its type and state of accumulation, distribution, and availability might be critical during 

operations. 

The examples above were interpreted on wider level, but they are also true for the 

organizations who deal with production or ICT services. The standard takes into 

account the relevant business and/or regulatory requirements. The risk management 

concept is built up within the context of the given organization. The risks are assessed, 

accepted based on specifics, at the end they are measured against the impacts against 

the CIA-model. The economic entities use information systems and most of them take 

care of business continuity. The risk of business interruption is dependent mainly on 

ICT infrastructure. A comprehensive approach has to be developed that seeks to 

mitigate against all major business interruptions (Cerullo and Cerullo, 2004). Since the 

knowledge management is part of the organizational ICT system and it bears inherent 

value, the risk management framework addresses it, too. On long term if the 

knowledge is not secured, the innovation, one of the competitive advantages, can be 

also threatened (Galunic and Rodan, 1998). 

The ISO 27001 standard handles the resource management similar to ISO 9000 and 

ISO 20000. The organization has to ensure that all personnel are competent to perform 

the tasks. Competences have to be determined, the gaps have to be analyzed and 

closed, and there should be evaluations that get the steps measured. Documented 

records are also necessary. 
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The basic organizational processes are expanded by information security management 

policies and the management of different assets. The duties are also segregated, based 

on this segregation one defines the roles and the access management. The data, 

information, and the knowledge are also the assets of the organization, their 

classification and protections is also a priority for the organizations. The standard 

directly handles the intellectual property right management, too. 

All the ISO standards follow the same logic, all of them have relevant connections 

with knowledge management, especially through resource management. 

In the next paragraph, the relevant methodologies and best practices are shortly 

introduced. 

 

2.3 Models 

 

The business models are good means to provide a common communication platform 

about the process flows. Normally a system consists of human elements and physical, 

non-human elements. The gap between the human and non-human elements and 

business objectives can be closed, just if they communicate in a common language. 

The ‘spoken’ and ‘understood’ language should have the same meaning (semantic). In 

order to get a basic overview about a complex system, it is required to have a model 

that translates the details into a measurable system. Once this model is available, it can 

be evaluated. Based on the evaluation, the analysis and optimization will be 

manageable. 

The following standard-classification will be used as grounding in the current paper 

(Ko et al., 2009) 

 execution (BPEL, WSFL (Leymann, 2001), XLANG (Thatte, 2001)), 

 interchange (XPDL , BPDM (Bock, 2008)), 

 graphical (BPMN, UML (OMG, 2015), EPC), 

 diagnosis (BPRI, BPQL). 

The execution standard helps with the deployment and automation of business 

processes, with the interchange standards the data can be transferred from one place to 
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the other and the related the diagnosis standard establishes the capabilities for 

administrative purposes. 

The graphical standard allows describing the business processes visually in a graphical 

way. 

In the coming two paragraphs, two very important graphical standards will be 

introduced the Business Process Model and Notation v2.0 (BPMN) and the event-

driven process chains (EPC). 

 

2.3.1 BPMN 

 

The graphical standards are readable by most of the humans and they are easy to be 

interpreted, even without previous induction. The BPMN is one of the most expressive 

way to present the business processes, it is also available for the other three elements 

of the above mentioned classification, they can cooperate with that. The BPMN 

originates from 2004 when the 1.0 version was released by the Object Management 

Group (OMG), now it is at 2.0 version, latest release was in 2011 (OMG, 2011). This 

graphical notation is one of the instruments for bridging the gap between the human 

actors and the ICT-environment. The standard modeling notation is very important for 

the readability and the alignment of different business teams. 

The BPMN can handle events, flows, gateways, activities, and it offers precise flow 

control semantics. It can also handle various levels of granularity and more role-

perspective at the same time. Its theoretical background is based on the Petri nets 

(Harvey, 2005). Figure 6 shows the collaboration model-type, one of the specific 

types. This diagram is a best practice to show one process in one pool. 
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Figure 6 - BPMN 

Source: own edition (Anonymous, 2015) 

BPMN is a collection of multiple model types, the coming EPC is a specific model-

type. 

 

2.3.2 EPC 

 

The EPC represents the control, the logical and temporal flow of individual function of 

a process. It delineates the chain of functions and events. The events are the trigger of 

the functions, the results of the functions are events. The EPC begins with, at least, one 

start event or a connecting process path and ends with, at least, one event (or a 

connecting process path). Figure 7 shows how simple the structure of the model is. 

(Scheer, 1992, Scheer, 1998) 
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Figure 7 - EPC diagram 

Source: own edition (2015) 

The EPC has the following objects: 

 event - trigger or result, 

 function - activity or task, 

 organization unit - role or actor, 

 application system - usually an ICT system, 

 input information / document - references, documented knowledge, information 

carrier, email, etc., 

 process path - process interface, link to another EPC, 

 logical rules - decision (single input, multiple outputs) 

o OR - one or more possible paths will be followed as the result 

o XOR - (only) one of the possible paths will be followed 

o AND - the process flow splits into two or more parallel process paths 
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 logical rules - preceding functions (multiple inputs, single output) 

o OR - any combinations of the event trigger the following function 

o XOR - one (only) of the possible events will trigger the following 

function 

o AND - all preceding events must occur to trigger the following function 

The model allows getting involved every role, every document, and all the processes. 

The logical operators makes the EPC model able to cope with all of the logical 

operations, ‘AND’ covers the conjunction, ‘OR’ the disjunction, ‘XOR’ the 

antivalence (exclusive), and indirectly the negation, the equivalence, the inhibition, 

and the implication (etc.) can be derived, too. 

For addressing the explicit, built-in knowledge management, it is good to have this 

integrated view of process across the business entity. The process-based and the role-

based view can be presented for the same processes, the visual representation enables 

to represent what to do and how to do. 

Not just the common understanding can be enhanced with the EPC, but also the 

process awareness can be increased, by providing a prompt learning and improvement 

tool for a wide range of audience. This solution can help with the process change 

management and impact analysis, too. 

The BPM related models and tools have a huge warehouse, here they were shown just 

with presentation purposes, in order to reveal what can be built into the system and 

what can be drawn from the system. 

Since the focus of the thesis is more on the interaction of the human and the non-

human side, the pure technical side was briefly introduced and not discussed in detail, 

so the knowledge-management perspective is predominate. 

Some basic international and global standards were already introduced and the basics 

of the BPM models. In the next point, the connecting methodologies and best practices 

are brought out to complete the business process management aspect. 
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2.4 Methodologies 

 

The best practices and the methods are based on both the theoretical research and the 

practical experience. The above list of standards is close to those methodologies that 

are introduced in this point. The 2.3 point has at the same time the logic that these 

methodologies take into account. 

In the coming paragraph, the following methodologies are described (all of the sources 

are from international origin and they are widely accepted among the knowledge-

intensive business entities): 

 COBIT5, 

 ITIL, 

 CMMI, 

 PCMM, 

 Six Sigma. 

 

2.4.1 COBIT5 

 

The Control Objective for Information and Related Technology (COBIT®) is a 

framework for information technology management and governance, the latest release 

is the version five. Its focus is on the risk management, but ensuring compliance to 

requirements and managing security related domains are also covered. Its principles 

are: “meeting stakeholder needs, covering enterprise end-to-end, applying a single 

integrated framework, enabling a holistic approach and separating governance from 

management” (ISACA, 2012). 
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Figure 8 - COBIT5 Governance and Management Key Areas 

Source: own edition (ISACA, 2012) 

The governance’s objective is the value creation. From the knowledge optimization 

aspect the resource optimization is relevant. The governance, in fact, has to resolve the 

conflict of interest in order to facilitate the value creation (Figure 8). 

The COBIT5 covers the enterprise from end-to-end, deals with the organizational 

resources devoted to governance, like frameworks, processes, practices, information, 

and people. A lack of specific resource might weaken the value creation. The thesis’ 

possible outcome is to answer that question, whether there is a connection between the 

knowledge awareness and the value creation process. 

Applying a single, integrated framework is important, because it gives a complete 

coverage, and it provides an aligned space for the business processes, it also highlights 

the necessity of the knowledge base. Like in point 2.3.2, it is emphasized also here that 

the knowledge has to be documented, codified. 

Enabling a holistic approach describes those factors that enable reaching of the 

objectives. It is initiated from governance level and it is broken down on the specific 

enabling levels: policies, processes, organizational structures, culture, information, 
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services, and people (competences). The latest one is the most important for the current 

research. 

Separating governance from management means that the governance will ensure that 

the stakeholder requirements are met. The management follows the objectives that are 

set by the governance. Both levels take care of knowledge management. Governance 

has the following functions in scope: Evaluate, Direct and Monitor. Within this scope 

the EDM04 is important for the KM, it is the ‘Ensure Resource Optimization’. 

The management has these designations: 

 “Align, Plan and Organize (APO)”, 

 “Build, Acquire and Implement (BAI)”, 

 “Deliver, Service and Support (DSS)”, 

 “Monitor, Evaluate and Assess (MEA)”. 

From the management level the APO07 and the BAI08 are relevant. APO07 is the 

‘Manage Human Resources’, BAI08 is the ‘Manage Knowledge’. 

APO07 explains the individual performance’s and the corporate goals’ alignment 

within the organization, it covers not just the roles and the responsibility definition but 

the skill maintenance, too. BAI08 helps ensuring that the coworkers are enabled to 

work effectively. The COBIT distinguishes the outcomes which are represented by 

goals (preferred realization of the processes), and work products what the inputs and 

the outputs (explicit work items, documents) are. In Table 1, Table 2, Table 3, Table 4 

outlines of the Manage Human Resources and Manage Knowledge can be seen (Delak, 

2015). 

Table 1 - Manage Human Resources - Outcomes 

APO07 Manage Human Resources 

Outcomes 

APO07.01 
The IT organizational structure and 

relationships are flexible and responsive. 

APO07.02 
Human resources are effectively and 

efficiently managed. 
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Table 2 - Manage Human Resources - Work Products 

APO07 Manage Human Resources 

Work Products 

APO07.WP1 Staffing requirement evaluations 

APO07.WP2 
Competency and career development 

plans 

APO07.WP3 Personnel sourcing plans 

APO07.WP4 Skills and competencies matrix 

APO07.WP5 Skills development plans 

APO07.WP6 Review reports 

APO07.WP7 Personnel goals 

APO07.WP8 Performance evaluations 

APO07.WP9 Improvement plans 

APO07.WP10 
Inventory of business and IT human 

resources 

APO07.WP11 Resourcing shortfall analyses 

APO07.WP12 Resource utilization records 

APO07.WP13 Contract staff policies 

APO07.WP14 Contract agreements 

APO07.WP15 Contract agreement reviews 

 

Table 3 - Manage Knowledge - Outcomes 

BAI08 Manage Knowledge 

Outcomes 

BAI08.01 
Sources of information are identified and 

classified. 

BAI08.02 Knowledge is used and shared. 

BAI08.03 
Knowledge sharing is embedded in the 

culture of the enterprise. 

BAI08.04 
Knowledge is updated and improved to 

support requirements. 
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Table 4 - Manage Knowledge - Work Products 

BAI08 Manage Knowledge 

Work Products 

BAI08.WP1 Classification of information sources 

BAI08.WP2 Published knowledge repositories 

BAI08.WP3 Knowledge user database 

BAI08.WP4 
Knowledge awareness and training 

schemes 

BAI08.WP5 Knowledge use evaluation results 

BAI08.WP6 Rules for knowledge retirement 

BAI08.WP7 Communications on value of knowledge 

(Competence and competency have the same meaning, both describe a person’s 

capability to do something adequately.) 

Delak (2015) used COBIT5 for evaluating processes from knowledge management 

perspective for the enabling processes, for assurance and process assessing. The two 

main domains are introduced here the ‘Manage Human Resources’ and ‘Manage 

Knowledge’. These domains give a clear overview about the outcomes, the expected 

behavior of the processes and the work products. The work products are those 

evidences that justify that the specific process steps were done, their content is the 

justification itself whether the processes are conducted with the sufficient and proper 

level of data and information. This approach is really close to the current research. 

In the next paragraph, the ITIL service management is introduced. 

 

2.4.2 ITIL 

 

The Information Technology Infrastructure Library v3 (ITIL) is a practice set for 

information technology service management (ITSM). Its primary goal is to get aligned 

the business objectives with the provided services. In 2.2.2 section, the service-related 

standard has analogous objectives. The ITIL describes the processes not organization-

specifically, but the ITIL-processes are applicable in general for every organization. 

The ITIL has five volumes, these cover the whole lifecycle of the organizations: 
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 Service Strategy, 

 Service Design, 

 Service Transition, 

 Service Operation, 

 Continual Service Improvement. 

The “Service Strategy” is used for understanding of the business requirements and the 

objectives, the “Service Design” transforms the strategy into a plan, the “Service 

Transition” itself develops the capabilities for the new service introduction, the 

“Service Operation” is responsible for the service management, and the “Continual 

Service Improvement’ is meant for the small- and large-scale improvements (OGC, 

2007). These volumes build the main footings of the model. The knowledge 

management is the part (at least indirectly) in every phase, and the service transition 

covers the knowledge management as an own process in the deepest way. 

The knowledge management was added just in the latest, third version to the complete 

model. It is the part of Service Transition that focuses on deployment of services. In 

the current (2011) version the KM is one central process responsible for providing 

knowledge to all other processes. This knowledge should be consistent and readily 

available amongst the employees and in the different groups of the organization. 

In case of the ITIL, the knowledge management’s goal is to improve the effective 

sharing of knowledge. This practice handles the knowledge management on strategic 

level, the most important for this is to get closed the identified knowledge gaps as soon 

as possible, so the knowledge transfer can enable the other processes, therefore it is 

one of the most important enabler processes. 

The knowledge management is understood within the Data-to-Information-to-

Knowledge-to-Wisdom (DIKW) structure (see 3.2). The key activities are capturing, 

analyzing the data and transforming it into information. The methodology reuses the 

previous experience of similar projects for establishing the knowledge-related 

capacities. The wisdom’s role is set as an umbrella above all the sub-ordinated items 

also; however, it is quite general, and it is not really applicable in the practice. 
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The main objectives of the ITIL’s KM are the retrieving, the sharing, and the utilizing 

of the knowledge. These objectives’ processes have to be incorporated in the service 

knowledge management system (SKMS). The SKMS contains data, information, and 

knowledge processing layers, and on the top, there is a presentation layer. It promotes 

the service continuity aspects, the individual learning, a strict log management about 

the usage of the system, and the evaluation of the above-mentioned elements. One of 

its key goals is to reduce the dependency on personnel for knowledge. This approach is 

connected to ‘Question 1.3.3’ which tries to reveal the conditions of the balanced and 

acceptable level knowledge. (OGC, 2011) 

From the practical point of view, the knowledge is meant to be held in a central logical 

repository, also the experience, performance figures, requirements, typical skill levels 

are maintained for further reference. 

Maintaining as many logs as possible is good for profiling those roles and typical 

business processes that might have a repetitive characteristic in similar cases, similar 

environment. Collecting data in databases (even in not well-structured) ones can be the 

base of constructing and generating the typical way of business processes, workflows 

and determining the typical characteristics of job profiles (role). Using pattern-analysis 

can identify the similarities and impactful differences as well. The log management 

should have a continuity, not just the common processes’ and the related actions’ have 

to be stored, but the exceptions to. The summary of the normal and outlier processes 

gives the whole set what can show the real processes. After discriminating the 

information from the noise, different types of statistical and data mining techniques 

can be used for revealing the not trivial interrelations. Data should be collected also 

about the BPs’ surrounding systems, because that is the environment where the 

specific KM is applied. 

If the log management’s scope does not cover all of the relevant processes, or if there 

is a discontinuity in the collection, then the result might be misleading and the 

consequences will not have the full potential, especially if the specific missing 

phenomenon is impactful for the business. 

During the log collection, the following should be taken into consideration: 

completeness (relevant scope covered), continual (there should be no interruption), 
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normalization (common output for being able to provide inputs). The log management 

has a more broaden specified requirement, especially for security purposes, but for KM 

the most important is to get the impactful items covered relevant for KM. 

During the application of the analysis of the logs, it is important to analyze the data in 

normal format and as complete as possible. With the help of the analysis, one can have 

a clear overview what the relevant BPs and workflow (business logic) are, what the 

successful roles (which role gives results) are, how to close issues (revealing 

successful information distribution channels, e.g. right escalation), what the additional 

critical success factors (which knowledge base item is utilized, which technical device 

is utilized) are, and it can give an answer where to apply all of these outcomes (in 

which environment). 

The next sub-sections give an insight how these logs should be collected in practice. 

 

 ITIL Documentation 2.4.2.1

 

The ITIL heavily relies on documenting the processes and their outcomes. The internal 

mechanisms within the organizations are based on documented processes, the case is 

the same for KM, all KM-related processes are somehow maintained in a documented 

form. 

The documents establish the knowledge base, all of the items are in a category system 

stored. These categories are usually in a hierarchical order, one can dig down from the 

top-level categories into the sub-oriented categories. 

The knowledge documents of the ITIL includes different types (OGC, 2011): 

 Reference 

 External 

 Question / Answer 

 Error / Cause 

 Problem / Solution 

The references contain general information that are not the essential part of the 

knowledge base, but can be utilized for acquiring background information. The 
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external documents are files that are connecting to the specific topic. The questions 

and answers cover general question with its explanation and resolution. The error is a 

specified question that clearly describes an issue that needs a solution, the cause of this 

error is appended to the origin so the error can be resolved earlier when it next time 

happens. The problem is an aggregate of errors, issues, this item has a wide range of 

description, the problem is not trivial, its root cause is broaden as well, so is its 

solution. 

Once the documents are saved, they turn into draft status, after this status, it goes to 

triage status, here it is reviewed whether it has the proper format and content. Once 

accepted, the next stage is the revision, an expert checks and then improves the 

document and submits it for review to the KM team. It is decided during the review 

process whether the document can be published. 

The documents can be created, modified, and put in retired status. 

 

 ITIL Roles 2.4.2.2

 

The ITIL puts an emphasize on maintaining the BP standards, not just the 

documentation of the work items is a must, but the roles’ responsibilities are also 

clearly defined. The KM distinguishes the following roles (Skyrme, 2011, 

Anonymous, 2016b): 

 Knowledge Management Process Owner 

 Knowledge Manager 

 Knowledge Expert 

 Knowledge Analyst 

 Knowledge Contributor 

 Knowledge User 

The Process Owner is accountable for defining of the whole KM process, the practices 

should be effective, this role ensures the involvement of all relevant stakeholders and it 

is responsible for the proper information dissemination. This role is also a bridge 

between the KM and all the other BPs. 
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The Knowledge Manager implements the KM process, and this role is responsible for 

the operative management. As an outcome of the manager’s work all employees within 

the organization should be aware of the KM processes, the processes should be 

relevant and consistent. The quality assurance, the submission of knowledge-related 

work items and scope of publishing is also within the responsibilities. The overall 

review, the maintenance of the activities, and the continual improvement should be 

driven by this role. 

The Knowledge Experts reviews the submissions, and based on the technical 

expectations, they can amend these. Keeping the KM-related documentation in current 

and relevant status is their responsibility. 

The Knowledge Analysts review the possible submissions beforehand, the semantics 

(content) and the syntax (format, readability) are checked by them. The Analysts co-

ordinate in this relation the Experts’ work. They prevent the duplications and 

multiplications of the knowledge base (KB) by filtering the systems in advance, so the 

redundancy is kept by them on low level. The no longer required documentation is 

retired by this role. 

The Knowledge Contributors identifies those ideas that might be applicable for 

submission, they identify the required changes to the existing documentation and give 

an assistance with keeping the documentation current and relevant. Closing the gaps in 

the documentation is widely supported by this role. 

The Knowledge User is the end-user of the complete process. This role-takers should 

be aware of the KM process, they have to utilize the KB, and in order to close the 

process-loop they provide feedback. Keeping the process in good shape can be reached 

if the feedback are given within a short timeframe. 

 

 ITIL Measurement 2.4.2.3

 

The definition of the expected documentation and the roles are not sufficient. If a 

process is not properly measured, then its justification cannot be validated, and the 
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baselines for the improvement cannot be set. When creating the baselines, all of the 

important factors (qualifier) have to be taken into consideration. 

The established baselines can describe the process main characteristics within a given 

time interval, and by time these baseline can be significantly modified that can be 

caused probably by the changing business environment. 

The methodology recommends key performance indicators (KPI), if there is an 

external party involved then these KPIs can be transformed into service level 

agreements (SLAs). The KPIs are the followings (Anonymous, 2016a): number of KM 

documents created, number of times a KM document is accessed, number of times it 

was effectively utilized, number of KM documents with an expired review date. 

The KPIs can show the dynamism of the document management of the KM, by time, 

the number of documents should grow keeping the focus that these documents should 

be reliable, useful, relevant, and up-to-date. The number of accessing can give 

feedback whether these documents can be looked for, and whether they are really an 

asset in solving the possible business issues. 

The ITIL is a very wide and general methodology, still with its help the basic 

requirements for the KM can be determined. How this happens in practice is the 

responsibility of the given organization, but it gives a comprehensive set about the 

business logic from the BPM point of view. 

When building up the measurement system in a knowledge intensive business 

environment, it is a must to cover the quantitative processes; the more granulated the 

logging of the events is, the better exploration of the business can be achieved. Since 

the KM has not got connection points in every aspect with the BPM system, there 

should be set up some quality measurement system in order to close the gaps. 

Otherwise, the KM should be aligned with the current BPM as tight as possible. 

The next paragraph will introduce the most important model of capability and 

maturity. 

  



56 

2.4.3 CMMI 

 

The Capability Maturity Model Integration v1.3 (CMMI) models are best practice 

collections that might help the organizations to improve their processes. CMMI is 

defined for ‘Acquisition’ (SEI, 2010a), ‘Development’ (SEI, 2010b), and ‘Services’ 

(SEI, 2010c) operations for organizations. The KM aspect is similar in the three cases, 

the references are based on the ’Services’. 

The CMMI has two ways of interpreting the KM as successive, improvement steps. 

The two improvement paths use levels for evaluation. The first enables the 

organization to improve the processes based on the individual steps, the other one 

enables the organization to improve a set of related functions. These paths are 

interrelated, the first is the capability level-basis, the second one is the maturity level-

basis. The capability is the continuous, the maturity is the staged representation of 

process improvement. To reach a particular level, the organization must satisfy all the 

precondition goals. 

Capability has four levels, level 0 is the incomplete, level 1 is the performed, level 2 is 

the managed and level 3 is the defined one. The maturity levels start with initial level 

1, the levels above that are: the managed (2), the defined (3), the quantitatively 

managed (4) and the highest level, the optimizing (5). 

Some of the interesting and relevant elements will be highlighted in the followings on 

the maturity line from the KM aspect (Figure 9). 

On maturity level 1 (initial), the organization’s success depends just on the competence 

of the people and not on proven processes, on this level there are usually budget and 

schedule issues. 

On maturity level 2 (managed), there is already an agreement with the customer about 

the delivery processes, the process quality assurance is set. Responsibilities are 

assigned, people are trained on the process, and there is a regular monitoring and 

control on the process. 
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On the defined level (3), the standards, process descriptions, and work procedures are 

tailored to suit the particular work group. The defined process has clear “purpose, 

inputs, entry criteria, activities, roles measures, verification steps, outputs, and exit 

criteria” (SEI, 2010c). 

The quantitatively managed level (4) allows measuring the processes in statistical 

terms in the life of the processes. The process performance can be measured using 

quantitative techniques and predictions. 

On the optimizing level (5), the organization can continually improve based on the 

quantitative understanding of its business objectives. At level 5, the organization is 

concerned with the overall organizational performance. 

 

Figure 9 - CMMI structure 

Source: own edition (SEI, 2010c) 

The CMMI is a very complex set of practices, it defines generic goals and specific 

goals what should be followed by the business entities. The generic goals are those 

goals what are necessities in every case and in every domain. 

The knowledge management is handled as a generic goal, it means it does not depend 

on the domains, but it is generic. The general practice (GP) 2.5 ‘Train People’ and GP 

3.2 ‘Collect Process Related Experiences’ are relevant in the current research. GP 2.4 
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‘Assign Responsibility’ is also important, because this practice assigns the 

responsibility and authority for performing the process. (Figure 10) 

Responsibility is defined for having also accountability for performing the process. For 

responsibility assignment a job descriptions used or such living documents what have 

similar content. There is a very important outline stated also, a confirmation is needed 

from the role takers whether the people assigned to the responsibilities understand and 

accept them. 

The aim of ‘Train People’ (GP 2.5) is to ensure having the minimum skill and 

expertise for performing the process. This practice has many connections, because it 

has a relation to every human-entity involved process and practice. As per this 

practice, the process owner has to have the specialized knowledge in the specific 

domain.  

The ‘Collect Process Related Experiences’ (GP 3.2) practice is about collecting 

process related experience, information, and artifacts (work products, lessons learned, 

best practices, process improvement suggestions). These are collected in the process 

library. This one is another approach than in the previous case, it is more about how to 

identify the requirements for a specific project type and this practice is not just for the 

current running processes, but it provides inputs for similar cases later on within the 

organization. 

The CMMI has not just practice aspects, but process aspects, too. The most important 

processes are Organizational Training (OT) and Organizational Performance 

Management (OPM).  
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Figure 10 - CMMI structure with KM 

Source: own edition (SEI, 2010c) 

The OT has the purpose to develop the people’s knowledge so they can perform 

effectively. For this, identification of the training is needed, while providing the 

training itself is also needed. The training capability has to be set up and the training 

records have to be collected in order to assess and evaluate the training effectiveness 

and to identify the improvement opportunities. This process is the precondition of 

CMMI level 3. 

The OPM’s goal is to manage proactively the organization’s performance. It is about 

improving product quality, productivity, process efficiency, customer satisfaction, 

performance in supply chain, and improving the use of resources within the whole 

organization. It means that on one hand the change management has to be followed up 

from knowledge management side, and on the other hand the skillset of the people has 

to be optimized continuously. Having this process in place is the precondition of 

CMMI level 5. 

Even if the CMMI is a complex set of practices, it directly pinpoints the KM-related 

requirements. (Appendix 4) 

In the following point, another CMM will be introduced, the People CMM (PCMM). 
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2.4.4 P-CMM 

 

The People Capability Maturity Model v2.0 (PCMM) is also a maturity model, but this 

one focuses on the continuous improvement of the human resources solely. This model 

is similar to the CMMI, but other problem areas are in the foreground, like: the work 

overload, the distractions, the not clear performance objectives, the poor 

communication, and the lack of knowledge. 

Table 5 shows the process areas of the PCMM, there are 5 maturity levels here as well, 

like in the former case. The processes are collected in process threads, every thread 

covers a specific logically consistent process scope. 

Level 1 has no process area; on this level, the organization are yet inconsistent. 

On level 2, there are basic people management practices: it is ensured that the people 

are able to meet their work commitments. The training and the development are to 

ensure that the coworkers have the required skills. 

On level 3, the organization develops a professional culture for having well-understood 

competences. 

On level 4, the organization has the capability to predict its performance and 

capability. On this level, the individuals are managed within a group, the interactions 

are supported, the groups are empowered to decide how they would like to conduct the 

activities, the asset creation (documenting knowledge) is also a priority amongst the 

others. The organizational capability of the enterprise is referred here as the aggregated 

level of knowledge, skill, and process ability. 

At last, on the highest level, everyone is responsible for continuous improvement. 

Once the improvement areas are identified, with the help of the change management 

they are rapidly introduced, while the organizational performance alignment is in place 

and maintained. (Curtis et al., 2009) 
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Table 5 - Process thread in the PCMM 

Maturity 

levels 

Process Area Threads 

Developing 

individual 

capability 

Building 

workgroups & 

culture 

Motivating & 

managing 

performance 

Shaping the 

workforce 

5 Optimizing 
Continuous Capability 

Improvement 

Organizational 

Performance 

Alignment 

Continuous 

Workforce 

Innovation 

4 Predictable 

Competency 

Based Assets 

 

Mentoring 

Competency 

Integration 

 

Empowered 

Workgroups 

Quantitative 

Performance 

Management 

Organizational 

Capability 

Management 

3 Defined 

Competency 

Development 

 

Competency 

Analysis 

Workgroup 

Development 

 

Participatory 

Culture 

Competency 

Based Practices 

 

Career 

Development 

Workforce 

Planning 

2 Managed 
Training and 

Development 

Communication 

& Coordination 

Compensation 

 

Performance 

Management 

 

Work 

Environment 

Staffing 

 

The different models try to translate the processes somehow into a quantitative model 

in order to be able to assess and evaluate it in a quantified way, preferably statistically. 

In the next paragraph, the latter mentioned methodology is introduced, this one is taken 

into consideration during the research mainly because of its philosophy. 

 

2.4.5 Six Sigma 

 

The Six Sigma is a set of tools what can help with achieving maintainable process 

improvements within the organizations. It is heavily based on quantified data and 

derived statistical approaches. Its main focus is to have a measurable and quantifiable 

result rather than assumptions. 
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According to this methodology, the processes should have an acceptable average 

performance (if they are not one-time projects) and an acceptable variation. The 

variation itself is a quantified output what comes from the (preferably automatic and 

reliable) measurement systems. The causes for variation might be common or special 

ones. They might come from the environment, from a configuration issue, or from the 

human actors. 

The methodology uses principles and tools to identify the causality within the process 

set. First the value-added and non-value-added processes are separated. The value-

added are those processes what have customer-facing outputs, these outputs and 

outcomes can be utilized by the internal or external customers. The non-value-added 

processes are the supporting processes. 

The methodology also deals with constraints. The constraints are those limitations of 

the system that narrow the throughput. The methodology emphasizes that the 

constraints should be removed or realigned so the throughput of the system can be 

increased while decreasing the operation expenses. 

The knowledge as constraint can be interpreted on associate/worker and on manager 

level. The individuals’ knowledge integration, even on associate level, might face 

difficulties, since it requires a broad span of knowledge and expertise (Smith and 

Zeithaml, 1996); otherwise, they cannot be involved directly in the BPs (Grant, 

1996a). The lack of the proper knowledge about the organization’s resources and its 

interrelations with the environment can be also a constraint (Lockett and Thompson, 

2004). 

Measuring the systems based on data is accepted as common practice and logical. In 

the research, the main question is whether the knowledge management-related 

phenomena can be somehow translated into quantifiable data; if yes, the knowledge 

management can be justified on statistical basis. 

In the Six Sigma methodology, it is important that there are distinguished roles that can 

highlight the role of the knowledge management, and with the help of this the KM’s 

framework can be better deployed. The distinguished roles are the so-called Subject 

Matter Experts (SME). The SMEs are those individuals who have the highest 
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experience level within the organization. They can enable other individuals to perform 

better. (Kubiak and Benbow, 2009, Munro et al., 2015) 

The methodology is a bit outlier from the previously introduced standards and 

methodologies; its relevance is in the root cause analysis and handling different 

knowledge levels (SMEs). Even if they are not intentionally knowledge management-

focused, they are good at least in the construction of the baselines of the KM. 

If the Six Sigma is applied within an organization, then it is a Six Sigma organization, 

its KM covers the knowledge, skills and abilities (KSAs). This philosophy main 

building block is that all of the employees should know what they are doing. The 

employees should have an opportunity in advance to acquire the necessary KSAs in 

order to be able to perform successfully within the specific role. 

This methodology points out that an ongoing assessment of the constraints is required 

within the organization. The employees’ attitude about aligning the proposed 

processes, changes might differ based on their own perceptions. If the confidentiality is 

given then the employees have higher willingness to cooperate. There is a 

contradiction in this: on one hand, the KM should be made explicit; on the other hand, 

the organizations’ members require confidentiality during the KM process. Six Sigma 

processes have to be planned carefully because of this. 

Another interesting conclusion of this methodology, based on the experience of its 

appliers, that an underperforming process’ root cause is usually a deficiency in KSA, 

however this assumption can be often mistaken (Pyzdek, 2003). 

In the following point, the interrelations of the introduced standards and methodologies 

are described. 

 

2.5 Interrelations of the standards and methodologies 

 

Three main domains are covered in this research: the knowledge management is the 

main pillar, the business process management is the supporting pillar, and the risk 
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management is their environment, the RM can be understood as a complement for the 

KM and the BP. 

The knowledge management’s most relevant (explicit) methodologies are the PCMM 

and COBIT5, they have coherent an explicit expectations towards the knowledge 

management. The process management aspect has a way richer resource: ISO 9001, 

ISO 2000, CMMI, ITIL, and Six Sigma, while ISO 27001 creates the space for the 

other two domains (KM and BP). 

Table 6 follows the logic of the outlined domains, however the table is not deeply 

stratified, it gives a summary of the relevant relations. This is a collection of the most 

relevant background standards and methods. 

Table 6 - Interrelations of the standards and the methodologies 

Source: own collection (2016) 

Domain Standards Methodologies and best 

practices 

Knowledge 

Management 

ASQ/ANSI/ISO 

9001:2015 – Quality 

Management System 

Maturity models 

 

CMMI 

 

PCMM 

 

Business Process 

Management 

ISO/IEC TR 20000-

4:2010 – Process 

reference model 

 

ITIL - Service Management 

 

Six Sigma - Statistical 

Process Management 

Risk 

Management, 

Security 

 

ISO/IEC 27001:2013 

- Security 

 

COBIT5 - IT Governance 

 

 

In the coming section, knowledge management related aspects are introduced.  
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3 KNOWLEDGE MANAGEMENT 

 

 

 

Business process management and knowledge management can jointly reveal the key 

elements for the correct interpretation of the possible value chains within the 

organizations in cases where the processes are not purely technology driven. The 

current research introduces a pragmatic approach about how to manage knowledge 

effectively, based on theoretical and practical background. As a first step, the related 

standards and best practices were introduced in section 2. In this chapter, the 

knowledge management’s main orientations are reviewed. 

 

3.1 Cognitive infocommunications 

 

Cognitive infocommunications investigate the interrelation between the research areas 

and cognitive sciences. Cognitive computing’s approach can be perceived as analogous 

to the human brain: not only has the structured data to be examined, but the ill-

structured data as well. The ill-structured data might cause such problems what “have 

unclear goals and incomplete information” (Voss and Post, 1988). 

The cognitive computing takes place on different level than what is known from the 

traditional information and communication technology systems, due to the learning 

feature. The different level means therefore a higher level, beside the learning feature 

the cognitive computing’s other two additional features are: the modeling and the 

hypotheses generating (Hurwitz et al., 2015). 

In this paper, the modeling principle is in focus, the way of creating a representation of 

a domain and the understanding how data, information, and knowledge are handled. 

The extension of human cognitive capability is in the foregrounds with 

infocommunications driven features. Both the intra-cognitive (equivalent cognitive 

capabilities) and inter-cognitive (different cognitive capabilities) modes of 
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communication were taken into consideration during the research design, in order to 

cover the most relevant aspects (Baranyi and Csapo, 2012, Baranyi et al., 2014). 

This section tries to reveal the pragmatic approach of human actors, about how they 

deal with the knowledge. Especially the representation-sharing communication is of 

importance and examined amongst human entities and infocommunications systems, 

since having the same information representation and understanding among the actors 

is one of the key success factors. The augmented cognition is also one of the 

foundations, this field aims to extend the user’s abilities via computational 

technologies, while examining cognitive aspect like learning capabilities and memory 

limits (Baranyi and Csapo, 2012). The research itself originates its pillars from this 

new cognitive entity (human mixed with infocommunications); however, on this level, 

its goal is not yet to determine clearly that, but more like to perceive it as a complex 

entity what is a key element in the knowledge-based process management. 

The focal point of the research is on the practical side of the knowledge management 

domain. However, the original point of the whole research is how to realize value of 

the knowledge management from business point of view, it might show some 

interesting results for the cognitive field as well, especially about the intended and real 

practice. 

 

3.2 Data – Information - Knowledge 

 

Data, information, and knowledge as concepts are often co-interpreted, although they 

are not interchangeable. Understanding the difference among these concepts is a key in 

the KM. 

Data is a set of objective facts about events (e.g. database records in an enterprise 

resource planning system). The cost (capturing it), the speed (how fast it can be 

retrieved), the amount (how long how wide), and the qualitative characteristics of it are 

important. The data itself has the same meaning for everybody. The organizations rely 

heavily on data, therefore it is a must to maintain the continuity of the databases. Data 

is also essential for creating the information. 
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The information gives a context to the data, it originates from the sender and it is given 

to the receiver. During the information interchange, the original meaning of the data is 

altered, usually enriched. The data itself does not have applicable meaning itself, the 

real meaning, for it, is given by its sender, creator. The data can be calculated (e.g. 

mathematically), can be categorized (assigned units), can be contextualized (it is 

important to know what is the environment and what is the purpose of the data), can be 

condensed (summarized in a specific form), and so on. 

The information has a broader meaning than the data, and the knowledge has a broader 

one than the information. The knowledge is a “fluid mix of framed experience, values, 

contextual information, and expert insight that provides a framework for evaluating 

and incorporating new experiences and information” (Davenport and Prusak, 1998). 

The knowledge is applied within the mind of the human beings and it is usually 

embedded in organizational routines and practices. According to Por (1997), the 

knowledge is not a thing, it cannot be managed, “it is a capacity of people and 

communities, continuously generated and renewed in their conversation, to meet new 

challenges and opportunities”. 

Giarratano and Riley (1998) interprets information as meta-data, knowledge as meta-

information, and on the top level is the meta-knowledge. Cleveland (1982) expanded 

the three elements with wisdom (meta-knowledge). Wisdom can expressed in terms of 

knowledge. Wisdom is deeper analyzed by Ackoff (1989), according to the author the 

wisdom is the ability to judge and involve values what are embedded in the actor. 

Wisdom’s prerequisite is the understanding (the complete process is: data – 

information – knowledge – understanding - wisdom) the process what is based on 

cognitive and analytical abilities. Por (1997) states that the intelligence should be the 

prerequisite of the wisdom. 

The authors try to grab the phenomenon’s essence, the explanations are valid, and it 

means that the knowledge management cannot be really simplified. Karvalics (2015) 

gives an exhaustive analysis about the extensions of the data-information-knowledge 

model. The outcome of the research is that the knowledge management cannot be 

simplified to linear models, knowledge management needs more dimensions (Wiig, 

1993). 
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3.3 Basic definitions 

 

During the discussion of the organizational mechanisms one of the most important 

factors in knowledge management is the learning itself, as the renewing and acquiring 

capability of the knowledge. In the research, the organizational learning, as a synergic 

series of individual learning, is also covered. However, the explicit processes were 

taken deeper into consideration in ‘Chapter 2’, the not documented, implicit processes 

are examined as well. 

Levitt and March (1998) emphasized routines as knowledge repositories, since routines 

are recurring processes they involve continuously roles, technologies, culture and 

capabilities. According to them, the organizational learning encodes the lessons in 

routines, the routines can prevail sometimes after codified rules and activities of 

human actors. Other authors examined connecting routine-theories, Schulz (1998) the 

bureaucracy theory, Miner (1990) the evolutionary model, Weick (1991) the culture 

one. According to the bureaucracy theory, the main finding was that the organizations 

learn based on rules. Miner (1991) explored that the large departments are not really 

able to value the jobs, the measurement and assessment capabilities are not on the 

expected level and an indirect way of thinking has to be applied. According to Weick 

(1991), the organization’s environment is one of the main drivers of the processes, the 

environment including the culture impact the behaviors massively. The different 

cultures can cause different interpretations for the same events. 

Grant (1996b) examined the knowledge based theories of the firm as a general 

overview, before introducing Grant’s work, the basic supportive elements are shown. 

The ‘complete’ knowledge is added up from the two main types of knowledge: the 

explicit and the tacit (Polanyi, 1966). The explicit knowledge can be documented, 

codified, it is objective and impersonal. The explicit knowledge is context-

independent, it can be stored in digital systems, and its transfer is possible. The tacit 

knowledge is what people carry in their mind, it is difficult to be assessed and 

evaluated, its transfer is not possible, and its processes are not transparent. The tacit 
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knowledge is inexpressible in a codifiable form, it is subjective, personal, and it is 

context specific. (Hislop, 2013) 

There are approaches (Nonaka, 1994) that reveal the substantial steps in the whole 

phenomenon as a “social learning process”, but still, it is not easy to provide a 

measurable framework. On Figure 11, Nonaka’s Socialization-Externalization-

Combination-Internalization (SECI) model is illustrated. Nonaka identified the 

collective knowledge as continuous and dynamic interactions amongst the tacit and 

explicit knowledge: 

 Socialization: tacit → tacit conversion 

 Externalization: tacit → explicit conversion 

 Combination: explicit → explicit conversion 

 Internalization: explicit → tacit conversion 

 

Figure 11 - SECI model 

Source: own edition (Nonaka, 1994) 

The SECI model approaches the knowledge creation process and provides an overall 

management framework. The socialization represents the tacit to tacit knowledge 

transfer and the knowledge conversion. Tacit knowledge is not formalized, and it is 

environment specific, it needs social interactions in order to be learnable. 

During the externalization, the tacit knowledge is somehow documented, therefore it 

can be the subject of storage, transfer, and learning. The combination means a kind of 

integration of explicit knowledge sources. The explicit knowledge is collected and 
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reedited based on the business requirements. The internalization is the process when 

the individuals transform the explicit knowledge to tacit. They apply learning to 

internalize the knowledge. 

The socialization might form in individual or team discussion, the externalization 

might form in documenting the outcomes of a meeting, the internalization might be a 

learning from a documented event or from a documented artifact, and the combination 

might be creating a document based on an already created document. These examples 

are used in the practical research. 

Each of the conversion stages can create knowledge independently from each other; on 

Figure 12 the ‘Spiral of Organizational Knowledge Creation’ can be seen. Here not 

just the epistemological dimension is shown, but also the ontological dimension. 

Depicting the knowledge from ontological aspect shows that the individual, group, 

organization, and the inter-organization levels consider broadening knowledge. The 

figure describes the knowledge as part of every process and every role, the upper half 

(explicit) means that the knowledge can be documented and codified, the under half 

(tacit) is the part what is more difficult to be managed. 

 

Figure 12 - Spiral of Organizational Knowledge Creation 

Source: own edition (Nonaka, 1994) 
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The effective knowledge management can be foreseen in the current research 

something also like a cultural attitude towards the knowledge resources and the 

relevant business processes. It means that the resource managers and workers are 

aware of the business objectives and the available resources (both of the human and 

non-human sides), and they are able to construct a relevant connection amongst them. 

If they are not able to do this, at least they try to establish the baselines that are the 

groundings for the possible value-channels within the organizations. Hence the 

effective knowledge management means not a simplified measuring system, but a 

holistic view, since the quantitative indicators are usually ad hoc and rare (Smits and 

De Moor, 2004). 

The organizations should be aware of what they know. In a small, localized company 

everybody might know the right and appropriate coworkers, but over a size of a couple 

of hundred employees one cannot grasp trustworthy the collective organizational 

knowledge (Davenport and Prusak, 1998). Furthermore, the existing knowledge is not 

sufficient in itself, only if it is available and valuable for the given time within the 

organization. Solving the same problems from zero can diminish the results of 

previous efforts.  

What can be the identified as value drivers in a knowledge management system? 

 

3.4 Knowledge-intensive organizations 

 

Starbuck (1992) describes the knowledge-intensive firms (organizations) analogous to 

the capital-intensive or labor-intensive firms. The latest labels emphasize the 

importance of the two major inputs: capital and labor. According to Starbuck, the 

knowledge-intensive organizations implies that the ”knowledge has more importance 

than other inputs”. The main characteristic of the knowledge-intensive organization, 

that it can solve complex problems by creative, innovative procedures. This type of 

organizations is not information-intensive by definition, the knowledge is in the center. 

In order to determine whether an organization is knowledge-intensive, the particular 

knowledge should be analyzed rather than the widely shared knowledge. The 
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knowledge may not come from individual people, but it can be embedded in the 

organization’s routines, in cultures, etc. 

The knowledge-intensive organizations can be distinguished from the traditional 

industrial organizations. Alvesson (2001) points out that the knowledge-intensive 

organizations are those organizations where the overwhelming part of the work is of 

intellectual nature and where qualified employees form the major part of the 

workforce. According to Nurmi (1998), these types of organizations transform what 

they know into knowledge products and services for their customers. The knowledge is 

of value-added nature in the total value-chain. Therefore, all of the internal processes 

and practices have to support their internal knowledge assets (Lee, 1999). 

The organization uses and values the knowledge, but because it has a tacit dimension, 

this valuation has an implicit characteristic. The organizations prefer to acquire 

knowledge based on experience rather than on education, because experience is 

justified and proven by time (Davenport and Prusak, 1998). 

The knowledge economy covers both the knowledge-intensive production and the 

services sector: both sectors rely dominantly on knowledge workers who possess not 

just the required skills and expertise, but the ability to facilitate innovations (Drucker, 

1969). The postindustrial era promotes the skill development of workers and the shift 

towards the knowledge-intensive sectors, organizations (OECD, 2000). 

According to Kärreman and Alvesson (2004), the knowledge-intensive organizations 

have a strong knowledge base as a key feature. These types of organizations are staffed 

by highly qualified employees; these organizations can be preliminary defined as 

organizations that offer fairly sophisticated knowledge. 

There are many different, competing notions, but there is no real consensus. Rylander 

and Peppard (2005) examined the knowledge-intensive characteristic throughout. They 

state that the knowledge-intensive organizations have gained already a widespread 

appeal in the common vocabulary of the business and the policy makers. However, 

they could not provide the distinctive criteria that would distinguish knowledge-

intensive organizations form the others. The literature of the domain faces 

inconsistencies and difficulties, since it covers everything and nothing at the same 

time. It is a meaningless category in the technical sense, but is meaningful to many 
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scholars and practitioners. Research positioning of the knowledge-intensive 

organization is not appropriate, they suggest framing the whole topic in a different 

way. 

The knowledge intensity and the level of knowledge can mean other profiles in 

different sectors, it can be defined with difficulties, but they exist. For making it a 

possible subject of operationalization, it is necessary to have at least a scale-based 

measurement. This means a certain information loss, but with its help the handling of 

the state of adjacent sphere is easier. This can also give a baseline for retrieving 

consistent conclusions. In the current research, those organizations are knowledge-

intensive where the overwhelming value of the work can be attached to highly 

qualified workforce and where the organizational routines have customer focus. 

In the coming point, Grant’s concept will be discussed along with the results of other 

researchers. 

 

3.5 Knowledge management in organizations 

 

Grant (1991) identifies the not easily replicable knowledge as a competitive advantage, 

according to Quinn (1992) the knowledge (especially the tacit) is the most important 

resource. The value aspect of the knowledge is underpinned, strategically the most 

important resource for an organization is the knowledge (Grant, 1996b), integrating 

knowledge to be the inherent part of the organization is key for success.  

Grant (1996b) determined three characteristics of knowledge integration: 

 efficiency, 

 scope, 

 flexibility. 

The efficiency is based on the level of the common knowledge, for this purpose a basic 

prerequisite is the common language. Another relevant factor is the frequency and 

variability of task performance: the higher the variability is, the lower the integrating 

efficiency is. The structure also has to be considered with a well-organized structure 

the knowledge integration’s difficulties can be reduced. 
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Within the scope of knowledge integration Grant (1996b) had the following findings: 

“different types of specialized knowledge are complements rather than substitutes”. 

Beside this the main outcome is: the greater the scope of the knowledge integration, 

the more difficult the capability replication. 

The flexibility of the knowledge integration has two factors. The first is the 

characteristic of the knowledge. If the knowledge is explicit then the integration can be 

established. If it is tacit and the language is not properly aligned then the procedure 

might be demanding. The other factor is the knowledge transformation. This is a 

complex task, but one of the key value drivers. The tacit knowledge has a 

distinguished role, its conversion requires documented steps as well, in order to have it 

maintained within the organizations. The routine itself is not sufficient when it is about 

inter-organizational challenges, wherein the language and the environment is not the 

same. 

Grant collected the main types of the knowledge process within an organization; he 

used March’s (1991) tradeoff-approach between exploration and exploitation (Figure 

13). The knowledge processes what focus on acquisition of new knowledge is the 

exploration, while utilization of the existing knowledge is the exploitation. Grant 

collated the two main types: the related processes and those elements that are the 

context for the specific knowledge process. 
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Knowledge Creation

Knowledge Generation 
(„Exploration”)

Knowledge 
Acquisition

 Research

 Benchmarking
 Intellectual property licensing
 Recruitment
 Training

Knowledge Application 
(„Exploitation”)

Knowledge 
Integration

Knowledge Sharing

Knowledge 
Replication

Knowledge Storage 
and Organization

Knowledge 
Measurement

Knowledge 
Identitification

 New product development
 Operations

 Communities of practice
 Strategic planning

 Best practices transfer
 On-the-job training

 Databases
 Standard operating practices

 Competency modeling
 Intellectual capital accounting

 Competency modeling
 Project reviews

 

Figure 13 - Types of knowledge process within an organization 

Source: own edition (Grant, 2010) 

The above classification is engaging for the research, since it has not just the aggregate 

of the theoretical results, but shows those practices what are already in use within the 

most organizations, although not necessarily because of the awareness. Not only are 

the practices listed on the right hand side of the chart, but also the explicit, codified, 

and documented elements of the whole process map (this can be utilized in practice 

during the connecting procedure of the KM and BPM). In addition to the general 

processes, the knowledge measurement is also the part of the model, this aspect is 

important for the research. 

In the coming paragraph, information-management aspects are introduced. 
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3.6 The source of the knowledge as bridge between the KM and BPM 

 

The identification of the knowledge source is the first step to provide the logical 

framework for the valuation of the knowledge. In the knowledge management, the set 

of all procedures has to imply the human and non-human entities as resources. On one 

hand, these resources store the knowledge relevant elements of the processes (Grant, 

2010); on the other hand, they provide the contextual environment (for example, 

axioms, references, descriptions, and so on). 

For assessing the connection between the knowledge management and the knowledge 

source related business processes, it is worthwhile to cope with knowledge 

management as a whole. As the KM process reference, the Method for Business 

Process Oriented Knowledge Management (GPO-WM®) is used now (Mertins et al., 

2003). The method has four steps: ‘Generate’, ‘Store’, ‘Distribute’, and ‘Apply’. 

The sources might be internal, external, or the mixture of both, usually the later one is 

the practiced one. The GPO-WM method answers the following questions: what, 

where, for whom, by who the knowledge is created and by who is used, all of these 

steps have a focus on how they were achieved. At this point of the analysis, the BPM 

comes into picture, these processes are already BP-oriented ones, they use intensively 

the business process management tools and systems. The knowledge source is on one 

hand document management-based, on the other hand it is role-based, what is actually 

fully supported by the event-driven process chains (2.3.2). Digging deeper in the latest 

model, it can be seen that the source of the knowledge will have similar phenomenon 

when it is applied in the specific step of the knowledge management. 

In the ‘Generate’ step, the source might be internal, in this case it is an own innovation. 

Or it can be an external one, in this case the innovation is based on external 

knowledge. The most common case is the mixed knowledge. The situation is very 

simple in this case, the interpretation is easy. It has to be highlighted here that using 

external knowledge for generating knowledge, even just a part of it might need some 

serious precautions. Does the generation of the knowledge have any legal issues, can 

the knowledge be incorporated, and what is the level of the usage of the external 

knowledge? If it exceeds a certain level (e.g. too high reliance on external sources), 
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then it might be a source of a business risk and might undermine the business 

continuity. 

In the ‘Store’ step, the source might be the internal human resource and the knowledge 

base. The mixed storing can have the former ones combined with references to 

external sources or with a direct connection to an external system. Using an external 

source has always the risk of unavailability and it has usually an unknown structure, in 

addition, the external source can be also a dynamic, ‘living’ business entity and it 

might collect sensitive data of the profile of the actual knowledge-users what may 

harm the inner business on the long term. 

In the ‘Distribute’ step, it is a necessity to provide access to every stakeholder at least 

for the relevant knowledge sources. Distributing knowledge, even just partly, from 

external source might have legal and business continuity issues (e.g. using not licensed 

knowledge source, or incorporating a knowledge distribution channel that cannot be 

managed and maintained continuously, etc.). 

The value creation has to be realized in the ‘Apply’ step. The usage of the internal 

source should be built in the processes. If the knowledge comes from an external 

source, it has to be taken into consideration whether the source can be incorporated or 

not. If yes, with what conditions, if not, what the possibility of the need of reinvention, 

rediscovery is (Youn et al., 2014). 

The utilization of the KM requires the ability to assess the impact and the complexity 

of the changes. The formalized, codified, documented knowledge elements can be 

transferred with the help of BPs. If these knowledge elements are repetitive, 

reoccurring and consistent with low noise level, then they can be embedded in the 

given environment easier. If the compatibility issues are on low level, then the 

organizational absorption is easier. The easy replication’s assumption is the low 

complexity that requires low associated resources. Beside this, if the impact’s scope is 

wide, then the resource acquiring is straightforward and simple. 

The combination of the KM process’ steps with the BPM procedures provides a very 

clear picture about the process documentations, the processes and the workflows; 

however, it is still necessary to get the involvement of the corresponding actors and the 

right attitude. 
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3.7 Knowledge representation 

 

The knowledge representation is meant to analyze the knowledge and evaluate it from 

a possible interpretable way. 

Normally, the knowledge representation is handled symbolically, it is a body of 

knowledge. The following definition is widely accepted: “a set of expression in which 

each piece of knowledge corresponds to one or more expressions, and each expression 

corresponds to one or more pieces of knowledge” (Paquette, 2010). According to 

Sowa: “knowledge representation is the application of logic and ontology to the task of 

constructing computable models for some domain” (Sowa, 2014). The representation 

is a description, delineation, visualization of the knowledge. In the current research, 

the knowledge and its representation are not handled separately, because the 

knowledge representation is not meant to be a meta-model, but more like a 

presentation of the knowledge. 

Although the ontology is not analyzed here detailed, as the main focus is on the 

business perspective, it is still required to introduce its definition: ontology “provides a 

shared and common understanding of a domain that can be communicated between 

people and across application systems” (Fensel et al., 2014); or as per a very much 

alike definition ontology “is an explicit specification of a conceptualization” (Gruber, 

2014). 

The shared and common understanding is the enabler of the KM. In this point, the 

knowledge is handled as a whole. In the current case, the sum of the tacit and explicit 

knowledge constitute the total. This total is examined with the proviso that it has a 

partly unknown, not completely revealed segment. 

During the assessing of the specific organization’s value delivery capability, it is 

worthy to know what the main drivers are, and what the environment for the driver 

processes is. 
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3.8 Technical approach 

 

The simpler processes might run as workflows, but once the complexity is high, a high 

skillset is needed as well. Documenting the processes simply is not sufficient, the roles 

that are critical for value creation have to be identified. It is not enough to reveal those 

roles that conduct the real processes, but it is also needed to determine those actors 

who have the willingness to share and to store the knowledge (document). If it is not 

done then the maintainability and the continuity might suffer from its absence on the 

long run. The following part gives an overview how to catch the most important 

characteristics of the problem (after the specific work-domain is identified). 

First, the process structure has to be outlined (value-added and support process 

groups), then the process model based on the tasks (organizational, competences, etc.). 

Among the competences the knowledge elements have to be grabbed. The primary role 

of the process model is to connect the practice with the knowledge management 

activities. The process-performers used to recall explicitly the most important elements 

of their own work and the unique ones. Many of the details might remain unknown 

because of their hidden routines. 

In the second step, the knowledge elements are extracted from the process model, by 

different transformations inputs can be generated to text mining applications (Ternai 

and Török, 2011). The text mining solution enriches the basic concepts with utilizing 

the background materials. Background materials can be anything that can be codified 

or digitized for technical usage, like: handbooks, databases, etc. (Gillani and Kő, 

2014). After the enrichment, the final concept of the domain can be completed. The 

final output can reveal the hidden knowledge what is needed to be articulated. The 

enrichment of the original concept can be assessed with that and it can serve as the 

input for the next phase. 

After identifying the complete concept covering the tasks, the job-roles can be 

structured as well. The role descriptions can already give an articulated environment 

for handling the workforce demand. This approach might be not just a single run, but 

also an ongoing activity, not just the current state can be described, but additional 

solutions can integrated to it. For example, if the system can analyze what are the 
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requirements for a specific jobs, then the related learning activities can be integrated to 

this system. Matching the requirements and the solutions with allowing measurement 

gives the ability to build up the complete knowledge map in a way that it could be 

dynamically updated. 

If the demands can be structured, there is a possibility to provide similar opportunities 

to the supply part of the equation. The emphasize should be not on the organizational 

knowledge (demand), but on the knowledge transfer. If there is a system (e.g. 

ProKEX) that can ensure the environment for the knowledge transfer (Neusch and 

Gábor, 2014), then the knowledge of workers can be assessed. Based on the 

knowledge gap map, the organization or the person can setup a learning path in order 

to close the gaps. 

In digitized systems, it is possible to get the competences of the applicants measured. 

The learning materials are usually not connected to locations, it is also possible to 

remotely assess the candidates. The computer-aided aspect cannot only be used for 

matching the two sides of the equation. The approach can also play a role in 

identifying critical success factors, since not just a one-time measurement can be done, 

but life paths can be also followed up what might be the source for recognizing those 

knowledge elements that are successful in the given environment and whose 

identification is not trivial. Building up a measurement system on realistic projection 

of the reality is good input for real talent fostering. 

The proper worker’s identification is not simple, because their competences cannot be 

mapped in an intuitive way. For the complete identification, it is not satisfactory to 

involve just human actors. The given operation-domain has to be explored in an 

exhaustive manner what requires technical aid, so the essential requirements and 

compliance (Gábor et al., 2013) can be determined on time. 

This technical approach is not discussed in exhaustive manner, its aim was to introduce 

such solutions that might help the organizations to get a more realistic projection of the 

reality, since most of the KM-related requirements are not yet processable solely by 

human actors. 

In the following paragraph, the intellectual capital management is introduced in order 

to have a logical consistency its involvement is also required. 
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3.9 Intellectual capital management 

 

The intellectual capital (IC) constitutes of knowledge acquisition, knowledge creation, 

and innovation (Wiig, 1997). The intellectual capital management (ICM) affects the 

knowledge management. The ICM focuses on maximizing the value from IC and on 

self-renewal. KM might support the ICM with detailed systematic and explicit 

processes. The ICM and KM can be synergic for each other, one can enable the other, 

once their justification can be evidenced (Appendix 5). 

Bencsik (2015) identifies two main types of measurement system. The first is the 

neural network, it is applicable to classify the knowledge in form of facts and rules 

(Schikuta, 2008). The second measurement system is the analytical systems. The 

author highlights three main types of these measurement systems: 

 Skandia Navigator: Skandia Navigator is the first balanced scorecard (BSC) 

related to the knowledge management what supposed to measure the IC. As per 

this model, the market value of the specific company is the sum of the adjusted 

shareholder’s equity (financial capital) and of the intellectual capital. The 

intellectual capital is the sum of customer capital, organizational capital, and 

the human capital (Mertins et al., 2003). This model is not punctual, but it can 

reveal the changes within the ICM and can highlight the critical areas during 

the ongoing operation. 

 Wissensbilanz: the organization handles the knowledge as strategic resource. 

The method gives a strategic direction to the KM, it follows the changes, and it 

presents the organization’s performance based on these changes. 

 Intangible Assets Monitor: this model was proposed by Sveiby (2010), he 

criticizes the financial measurement systems, because they are not able to 

measure the intangible assets. Based on this research, he came to the following 

conclusions: there are organization-level measurements that have financial 

focus, there are scorecards that try to identify the IC elements, and there are IC 

assessment methods. 

Sveiby (2010) states that the main problem with measuring social phenomena that it 

will not close to scientific accuracy. According to him, in the ICM context the 

measurement’s aim should not be management control, he suggests using the 
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measurement for enhancing the learning motive. The measurement can explore value 

sources, it can uncover costs, and it can be used on long-term. If the purpose is 

learning then the buy-in of the stakeholders is easier, since their massive involvement 

is needed while constructing the related metrics, their presence is critical. Sveiby 

recommends the following four types of intangibles measurement and assessment 

system: 

 Direct Intellectual Capital method (DIC): estimates the currency-value of 

intangible assets, 

 Market Capitalization Method (MCM): calculates the difference (intellectual 

capital) between the organization’s market capitalization and the stockholder’s 

equity, 

 Scorecard Method (SC): the various components of the intellectual capital are 

identified and indices are assigned to them, the presentation form might be a 

scorecard or a graph, 

 Return on Assets method (ROA): the average earning of the organization for a 

period of time is divided by the average tangible assets of the organization. 

 (The Return on Knowledge (ROK) is an additional approach: the leaders of the 

knowledge-based organizations should approach the KM measurement by 

accepting soft indicators rather than demanding hard numbers (Cohen, 2006). 

Since incorporating knowledge and knowledge bearers covers a longer time 

span, as a completion the capitalized knowledge might be considered as a long-

term asset, and this point of view might be also measured as the return on 

capitalized knowledge (ROCK).) 

The intellectual property plays a critical role in the KM. Knowledge can be also 

considered as subject of such properties, the switching costs and lock-in might (Varian 

et al., 2011) be applicable not just amongst business entities, but also within the 

organization. The individuals might discover their own value and they can strengthen 

their position, from bargaining perspective as well. 

Another interesting approach is the position of patents, trade secrets, and copyrights 

within the organizations. The economies of scale (volume-centric) or economies of 

scope (portfolio-, variety-centric) are unique, but the patents, trade secrets, and 

copyrights are in a more complex situation. These are usually such information that 



83 

organizations possess and do not share widely with others (the patents and the 

copyrights until their release). If they are disclosed in early stage, then they lose 

practically they protection, once they are in the public domain, there is no formal way 

to protect them. This aspect relates to KM via the section 2.2.3. 

The leadership should build learning organizations (Senge, 1990, Senge, 2004), Manz 

and Sims (1991) highlight the leadership roles as enablers within the organizational 

life. The leadership should give a vision to the associates, they should influence the 

employees to solve the problems on their own. They have to reflect the resources 

contained within the human resources. Different leadership and managing roles can be 

identified also within the knowledge management, if they are not properly handled 

their behavior might also cause unintended outcomes. One of the affected points might 

be how to preserve knowledge. 

The ICM should be expanded with the knowledge-retention strategies (Davenport et 

al., 2006) in order to prevent a knowledge-loss problem, the organizations should 

know the complete set of the knowledge within the organization and they should be 

aware of the specific actors who maintain this knowledge and are responsible for the 

operational environment. The knowledge-retention should address the key knowledge 

vulnerabilities, they should know what a specific person knows and what happens if 

the individual leaves his/her environment. On the other hand, the organizations should 

be aware what are the characteristics of the knowledge-loss issues based on the 

different roles of employees. The researchers identified three network roles within the 

organizations: 

 Central Connector: these roles have technical expertise and organizational 

memory (Walsh and Ungson, 1991) and have a wide relationship with other 

resources. In order to replace these roles experiential knowledge and reputation 

is needed for the given employee, this is needed for shortening the onboarding 

time in case of replacement. 

 Broker: the brokers have broad knowledge and they are able to recognize 

opportunities, they have a high level of integration of disparate expertise. They 

are able to coordinate and mobilize disparate groups. 

 Peripheral Player: the peripheral players have often marginalized expertise 

what have indeed the potential to reshape operations. They have a set of 
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external relationships, they might have also a direct link to outside knowledge 

(external). 

The measurement systems should focus on both possible benefits and losses, since they 

are of significant role. 

In the next paragraph, the knowledge management-related amendments are introduced. 

 

3.10 Amendments 

 

The material resources and the related processes can be measured directly, but the 

direct measurement is not yet possible in case of immaterial resources. The case of 

knowledge is quite similar. The knowledge management has more aspects that involve 

a lot of human aspects and technical aspects. Grant (1996b) highlighted that the 

different knowledge types might have interrelations amongst each other. 

The knowledge can be independent or dependent, if the organizations have to deal with 

more types of knowledge, then the interrelation might be of significance. The 

independent knowledge is isolated. In this point, it is not covered, just the connecting 

ones. Grant’s idea to take into consideration the knowledge connections has revealed 

that the different knowledge types can be handled similar to common goods. 

 

Figure 14 - Substitute knowledge, Complementary knowledge 

Source: own edition (Varian, 2001) 

x2 

x1 
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On Figure 14, the dotted lines are the indifference curves, the dashed lines are the price 

offer curves (the substitute knowledge is on the left, the complementary knowledge is 

on the right). The related knowledge sources’ ‘price’ and availability influence the 

demand for them. If the knowledge is substitute, that means they can deliver the same 

outcome for the (internal) buyer, who is in the current case the organization itself, the 

substitute knowledge elements can compete with each other. On the other hand, there 

are complementary knowledge sources, these knowledge sources accompany, without 

each other, they cannot be used for the specific organizational goal. 

This aspect is very important in the research, because the efficient knowledge 

management’s prerequisite is whether the owner of the problems are aware of the 

handled knowledge elements’ such characteristics, this perspective counts also. 

A similar aspect is whether the KM is capable to reveal the real, complete knowledge 

within the system. The knowledge is available in distributed way in every case (where 

there are more human entities), the question is whether it can be absorbed in its actual 

reality, or there is just an approximation to it. Theoretically, the knowledge assessor 

should (if not supported by a sophisticated knowledge management system) be able to 

assess the knowledge of the human resources completely, this situation is a bit 

paradox, because a human entity is not able to explicitly codify neither his/her own 

knowledge. In practice, the knowledge management is often used to work allocation 

purposes, this assumes that the managers are able to identify the substitute knowledge 

(and the knowledge bearers), because these are those types that can be replaced by 

each other. 

The research covers the rare- or unique knowledge elements, these are those elements 

that are somewhat isolated. Most of the organizations try to incorporate this type of 

knowledge, because they would not like to maintain permanently a situation, in which 

they directly depend on resources that might be temporarily or on long term 

unavailable. 

Singh (1986) identified the slack resources as part of the total resources. In most of the 

organizations, slack is there, its optimal level is not easy to be determined. The slack 

within the system is a kind of buffering mechanism against variability (changes in 

demands, unexpected environmental issues, etc.), knowledge is also a kind of slack 
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resource. The knowledge and the knowledge bearers are not always completely 

utilized, the usage is mostly based on the demand. 

The attention management (Simon, 1996) is also very important, since the current 

domain covers the knowledge and the human entities, it has to be considered what are 

the people’s capabilities. The humans have limited cognitive capabilities, e.g. the 

short-term memory can deal on average with four items (Cowan, 2001). In an 

information- and knowledge-intensive environment the information overload might be 

also an issue, similar is the situation with interaction overload (e.g. social network), 

multitasking, and interruption. The above-mentioned events can happen of course on 

individual or on group level. 

The associates can be affected by multiple external impulses. In order to make the 

human resource able to reorient, there is a specific time allowance needed, otherwise 

the knowledge integration cannot happen. Even therefore, the slack resource is a must. 

From psychological perspective, the cognitive dissonance (Festinger, 1957) is also of 

high importance. The individual who has to deal with two or more contradictory 

beliefs, ideas at the same time has an internal conflict (in special cases also a conflict 

of interest) and cannot decide to which he/she should give priority, this causes not just 

stress, but might end in a significant waiting time (from organizational perspective), 

especially if it happens on group or organization level. Argyris (1991) pointed out that 

the overskilled workforce can raise a substantial resistance towards changes and 

learning what can also raise unanticipated delays within the system. 

Cultural differences might be also inputs for conflicting ideas, Hofstede (2005) defined 

the following dimensions of national cultures: 

 power distance, 

 individualism, 

 masculinity, 

 uncertainty avoidance, 

 long term orientation, 

 and indulgence. 
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These ruptures can arise easily even in small groups, so even if these are not in the 

core of the research, they are shortly introduced, because the knowledge management-

culture can suffer a lot because of these, e.g. short term orientation might subserve the 

prompt business requests versus the learning. 

An interesting and connecting outlook is Woolcock’s social capital model (Woolcock, 

2001), this model is introduced because it gives a widely accepted background to the 

social variable. Woolcock identified three forms of social capital: 

 bonding: strong ties that exist among groups of people that share similar values, 

interests, and background, 

 bridging: bonds between different groups – between generations, cultural, 

ethnic, and religious groups. These are generally weaker, less intense, 

attachments, 

 linking: ties that connect people to local service providers and resources, this 

alludes to vertical relations that link people and communities to sources of 

power and resources that lie beyond the neighborhood in the wider society, 

notably in formal institutions. 

This later aspect is connected to the channels of information dissemination and the 

knowledge sharing. 

In the following section, the research methodology is introduced.  
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4 THE RESEARCH METHODLOGY – INTERRELATION OF THE 

BUSINESS PROCESSES AND THE KNOWLEDGE MANAGEMENT 

 

 

 

In ‘Chapter 1’, the research, in ‘Chapter 2’ and ‘Chapter 3’, the relevant backgrounds 

are introduced. 

The complete research domain is broaden; therefore, it was needed to narrow the focus 

of the research to the relevant interrelations of the BPM and the KM. The research 

relies on previous results of a similar analysis that took place in 2014. The earlier 

research ran amongst real business entities in order to acquire real information. Its 

outcome was utilized for building up the current research. 

A questionnaire was collated for business entities in this case as well (not appended). 

The collection of the questionnaires was followed by analyzing the data and a 

validatory step. Based on the feedback of the opponents of the dissertation, the focus 

was narrowed further (Appendix 6 – Core questions) in order to get a more coherent 

view. Just the relevant aspects are utilized, the original version of the questionnaire is 

used just for collecting background information. 

The content of questionnaires grasps the most important recommendations of the 

researchers and the mandatory elements of the standards and methodologies. The sub-

section 4.1 covers the BPM, the 4.2 the KM, and the 4.3 the renewal ability. The 

points’ content are in relations with the examined questions: 

 Question 1 – Can the application of knowledge management be defined at all? 

What are the limitations of definability? (1.3.1) 

 Question 2 – Is organizational knowledge assessable with the process 

management tool and concept library and can it be evaluated? Under what 

circumstances can the assessment and the evaluation be realized? (1.3.2) 

 Question 3 – Can the level of knowledge management be defined? Under what 

circumstances is it possible to determine the levels? (1.3.3) 
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 Question 4 – With what accuracy and relevance can the organizational 

knowledge management be measured based on business process management? 

(1.3.4) 

‘Appendix 6’ shows the interrelations among the specific questions, the theories, the 

utilized standards, and the methodologies. 

 

4.1 Business process management 

 

‘Appendix 6 – Core questions – Domain A’ is the BPM, it incorporates mainly the 

organizational roles and the business process management itself. 

In the questionnaire, it is examined whether the business processes are identified (A1), 

whether the BPs are documented (A2) and whether the related documentation is up-to-

date (A3). 

The maintenance of the BPs is interesting not just from the documentation viewpoint. 

The awareness of the employees (A4), the dynamism of the environment (A5) and the 

internal processes’ characteristic are also covered (A6). Not just the static arrangement 

is interesting, but also the dynamic mechanisms. The processes might differ, there 

might be ‘one-time’ or repetitive processes, there are different aspects, and the goal is 

to cover the most relevant ones. 

The measurement of the organization’s throughput is investigated as well, the 

characteristics are important: are they qualitative or quantitative, does the financial 

point of view dominate, and so on (A7, A8)? 

It is also examined whether the roles are properly distinguished, and what kind of 

control mechanisms are amongst them. A required domain to be examined is whether 

the roles have defined responsibilities and accountability, or whether there is an 

overlapping among them (A9). A connecting topic is whether there are authority issues 

within the organizations, if yes in what environment (A10). Already on this level, the 

competent persons and roles are studied (A12, A13). The buildup of the organization 

(A14) and the number of abandoned business problems (A15) can serve as indicators 

of the current organizational situation. 
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The assessment and evaluation of the BPs might show different results; the aim is to 

collect the similarities and the success factors that have significant value creation 

potential and that relates to the work in a knowledge management environment. 

In the following point, the knowledge management domain’s relation with the 

questionnaire is introduced. 

 

4.2 Knowledge management 

 

In the current research, the knowledge management’s scope covers the documentation, 

the knowledge management as resource management, and the tracing of the knowledge 

management (Domain B). 

The knowledge bearers are examined on individual and on group level. The activities 

of knowledge application and sharing within groups serves as a relevant input. Similar 

to 4.1 the persons and the roles are also discussed. 

The first part of the questionnaire focuses on the persons. It is examined how the 

practice identifies the persons within the organization (B1, B2) and checks whether 

these persons are available within the organization (B3). 

Understanding the role of the substitute, complementary, rare-unique and business 

critical knowledge elements is one of the priorities (3.10). The other one is how to 

handle them efficiently. If the stakeholders within the organizations have the initial 

steps set for knowledge management, then they are probably able to identify whether 

the knowledge is stored in a documented system or not (B11, B12). If it is not stored, 

or if it is stored but its application needs a considerable time to get it retrieved, that 

means they have to manage also the knowledge owners, the human resources who 

possess the knowledge (B4, B5). An interesting area is how aware are the 

organizations of the different types of knowledge, most significant distinctions are 

amongst: substitute, complementary, critical and rare, unique knowledge elements 

(B6). 
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The fact whether the employees each other’s competencies (B7), the level of explicit 

knowledge (B8) and the process of the knowledge sharing (B9, B10) reveal the 

characteristics of the dynamic processes. 

There is a dedicated part in the questionnaire for the trainings (B13, B14, B15), these 

are based mainly on the recommendations of the CMMI and the COBIT. 

The latter parts check whether the organizations are able to measure their current level 

of knowledge, and whether they are aware of the intellectual capital management’s 

basic requirements (B16, B17). Similarly, it is also examined whether the 

organizations use the best technical and knowledge setup for themselves (B18, B19). 

At last, the communication amongst the organizational entities is covered, 

understanding the common terms semantically within the organization is also analyzed 

(B20). 

Once the organizations are able to identify the knowledge, the conversion into explicit 

knowledge is possible. The knowledge repositories, knowledge bases might be the 

center of the knowledge management. Once the knowledge is codified, it can be stored 

in the systems and used from this source. 

If the above-mentioned features are set and maintained in real time, then the initial 

steps are in place. With the help of them, the measurement systems can have the bases, 

baselines. The understanding of them is necessary, at least for having the basic concept 

of the effective knowledge management. On the short run, the organizational roles 

might try to identify just the short term objectives and they try to shape the work 

outcomes corresponding to them. In the next paragraph, a very specific knowledge 

aspect is shortly described, the ability to revive the knowledge structure on different 

time horizons. 

 

4.3 Renewal ability 

 

‘Appendix 6 – Core questions – Domain C’ covers the renewal ability. Not just the 

present knowledge state of the specific entities can be examined, but the past (C6, C7) 
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and future ones, too. In addition, the learning and renewing ability might give an input 

also for the innovation. Why the past knowledge structure is important (C1)? The 

knowledge of former periods might answer the root causes of success or failures. The 

future knowledge structure might be the part of planning (C5, C9, C10). Even if the 

today’s knowledge is not necessary, it does not mean that it will not be usable in the 

near future. In the resource management, the planning of this aspect is essential. 

The origin of the knowledge can be internal or external, private or public (C3, C4). 

The organizations might able to develop the knowledge within the organization, but it 

is interesting whether they want to do that or maybe they want to buy it directly from 

the market. 

The way in that the renewing happens has business process aspects, in a well-

structured environment the coworkers are able to use the shared resources (C2, C8) of 

the organization (e.g. desktops connected to the knowledge base). An appropriate 

assumption might be that a well-working organization can identify the key actors who 

can help the knowledge transfer. The availability of relevant, reliable, and up-to-date 

knowledge is supporting the business continuity and the renewal ability as well, if the 

organizations do not maintain the management systems (BP and KM) as aspect. 

In the next paragraph, the practical steps of the research and the research results are 

introduced. 
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5 RESEARCH 

 

 

 

The research has an explorative direction, it is inductive. The expected outcome is 

setting (at least) the baselines for theories. A combination of qualitative and 

quantitative methods are utilized. The main data source comes from the questionnaires, 

its validation is supported by interviews. 

Based on the previously introduced aspects, knowledge-based process management 

elements were collected and collated as a questionnaire. The research itself has a 

historical background from 2014, when the first run of the research took place, this 

former research was also used as reference. Using the experience of the mentioned 

former research, a bit different and more mature questionnaire was composed with 

similar domains, but with a more centralized focused (Figure 15). 

 

Figure 15 - Model composition 
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5.1 Questionnaires 

 

The questionnaire gathers the data in quantitative and qualitative way. The individual 

units provide information about attitudes, knowledge, and opinion about the research-

domain. In the current research, this form is the primary strategy for data collection, 

and it is used in conjunction with interviewing. During the question-development, 

many tactical conditions were taken into consideration. 

Multiple-choice questions (specific choices), dichotomous questions (yes/no multiple-

choice questions), and ranking scales questions (for importance) were utilized. In order 

to receive some background information about the phenomenon, additional, supportive 

questions were used as well. They are not the part of the current research, they serve 

just for giving a general background during the analysis. 

The most of the problems can be projected on scales just with difficulties and it implies 

a specific loss of information, but since the research’s nature is explorative this 

approach is used, because with this a general framework can be used. 

 

5.1.1 Collection process 

 

The former research covered 26, in Hungary active, companies (with a response rate of 

16.9%), the current one covers 100 companies, the overwhelming part settles in 

European countries with a couple of exceptions. The practical steps of the 

questionnaire-collection were longer than expected, first it was planned to close it in 

30 days during the month April 2015, but finally a three months long interval was 

required to have it closed by middle of July 2015. 

The filling of the questionnaires was anonymous, the handling of the results is subject 

of confidentiality, the results are evaluated according to this. The potential respondents 

were selected with judgmental sampling, from the pre-selected respondents quality 

responses were expected. Official company sites, social network sites, and personal 

networking were used for establishing contacts. 
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The questionnaire was distributed in April 2015, the initial plan was to collect the 

answers in maximum four weeks. On the first run, 907 entities were asked to fill the 

online questionnaire, after one month there were just 58 answers. Five entities declared 

that their company policies prohibit participating in researches: on one hand, their 

internal processes are private; on the other hand, they did not want to utilize company 

resources (working hours) for this purpose, all of them were multinational companies. 

The confidentiality issue shows that some companies take indeed KM very seriously. 

As the number of responses was quite low in the early phase, on average it is less than 

ten percent, an another method was also applied for collecting inputs. The online 

version was printed and was handed over for 42 participants, one by one. The 

participants were asked to fill the questionnaire directly and finally they were uploaded 

to the database. Including the direct requests the overall response rate stayed below ten 

percent. 

At last 100 questionnaires were collected. The number is high, but it needed more 

resources than awaited, especially the time-consuming interactions needed a lot of 

effort. In ‘Chapter 4’, the main research-principles were introduced, in this point, the 

further steps and results are described. 

 

5.1.2 Background information 

 

In this point, the basic results are presented, first a short overview is given about the 

participating companies’ background. Mainly large-sized companies participated in the 

research (Table 7), the classification is as per the European Commission’s 

recommendation (European-Commission, 2003).  
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Table 7 - Company size 

Company size Number 

Large-sized enterprise 69 

Medium-sized 

enterprise 
19 

Small-sized enterprise 7 

Micro-sized 

enterprise 
5 

 

Most of the companies are active (with the proviso that a company can be active in 

more domains) on Other Service Activities (43%), Information and Communication 

(42%), Professional, scientific and technical activities (33%), Administrative and 

support service activities (30%) and Manufacturing (29%) as per the United Nations 

(UN) classification (United-Nations, 2008). The input for the research is considered 

valid, because these fields are quite knowledge intensive and the shown background is 

applicable for these (large-sized organizations in knowledge intensive environment). 

All the other UN-classes are between 0% and 20%. 

It is also important to mention that 69% of the answers stated that their company is 

integrated completely on international level and 6% does not have any international 

connections, so the regulatory requirements and the applicability of the standards can 

be considered justifiable as well. Based on the background of the companies’ profile 

the framework is acknowledged to be valid. 

In the coming sub-points, the main domains are examined starting with the business 

process management. 

 

5.2 Results of the questionnaires 

 

In the coming sub-sections the BPM, the KM, and the renewal ability domains’ 

descriptive analysis is presented. 

 



97 

5.2.1 Business process management 

 

The business process management aspect incorporates the business process 

management and the organizational roles. 

The organizations do not face business processes change on short term (Figure 16), in 

case of the major BPs, most of the changes have a longer run. The organizations do not 

have to cope with hectic adjustments, they have time to prepare for managing the 

modified way of working. 

 

Figure 16 - Changes of BPs 

The BPs are typically cyclical, recurrent, the 76% of the respondents state that the 

majority of the business processes have a reoccurring characteristic. 

The business processes are mainly structured, identified (98%) but they are integrated 

completely on a low level (24%). Structuring and documenting is important (~55%), 

but it is not done in every case, the most of the answers says that not every business 

process has to be documented. The BPs’ documentation happens usually within a 

quarter year (Figure 17), this is consistent logically with the changes, the impactful 

business changes happen beyond this interval. 
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Figure 17 - BP documentation up-to-date? 

The employees’ awareness of the BPs is high, 79% of them know at least their own 

processes completely (53% know most of the organizational business processes). 

Measuring the throughput of the business processes happens usually from financial 

point of view (48%) and with lag time (44%), having a combined qualitative and 

quantitative measurement system is on low level (25%). 

According to the answers, the roles are partially or completely distinguished into value 

adding and supportive roles, and amongst the roles the hierarchical relation dominates. 

Most of the roles has defined responsibility and accountability (78%), however there 

might be overlapping among the roles (80%). It is also highlighted that the 

coordination amongst the roles requires flexibility, and there might be authority issues 

that might require intervention. In case of unknown tasks and complex problems the 

management would be able to find both the competent persons (84%) and the roles 

(76%). 

35% of the respondents say that there are reoccurring problems that are handled ad 

hoc. 

Assessing the business process management shows different results. The answers show 

that the importance of the proper documentation and having set up rules is high; 

however, in practice these requirements are not met. There are documented procedures 

and settings within the organizations; however, they are not always used according to 

the documented versions (since there is a significant timely discrepancy), plus the 
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measurement system has usually just a couple of points in focus, the balanced 

scorecard approach is in background. 

In the following point, the knowledge management-related domain is presented. 

 

5.2.2 Knowledge management 

 

The knowledge management’s practice has in scope the followings: managing, 

competence mapping of the human resources, documentation of the knowledge, and 

the tracing of the knowledge usage. 

The most active roles and persons are identified within the organizations (81%), and 

they are usually in distinguished role (91%). The competent persons (earlier than the 

specific role) can be reached usually within a reasonable timeframe (88%). 

The organizations have a knowledge repository (79%), there is some kind of utilization 

measurement, but not a complete one. 

The results show that the individual competences are documented (88%) and known 

by each other within the organization (71%). 

Understanding the role of the substitute, complementary, rare-unique and business 

critical knowledge elements is one of the research priorities, the other one is their 

efficient handling. If there is a competence map in place (66%), then it is interesting 

what kind of relations can be retrieved from it. Two-third of the answers states that the 

organizations have competence map wherein the substitute (74%) and complementary 

(51%) knowledge elements are traceable. Business critical knowledge elements (63%), 

competitive advantage-related knowledge (68%), and rare, unique knowledge elements 

(52%) are also traceable. 

The explicit knowledge dominates the implicit knowledge (77%), however the 

knowledge sharing itself is already not so easy (54%), although its level is known 

within the organization (69%).  
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Table 8 - Extract of KM 

Extract of KM Nr. 

% of 

‘3 Competence 

map’ 

1 Knowledge sharing difficulties  54  

2 Ability to find knowledge bearer 61  

3 Competence map 66  

  3.1 Substitute knowledge elements  74 

  3.2 Complementary knowledge elements  51 

  3.3 Critical knowledge elements  63 

  3.4 Competitive advantage-related 

knowledge elements 

 68 

  3.5 Rare, unique knowledge elements  52 

 

The training and learning processes show practical awareness of the general 

expectations. The employees have a defined training plan for their roles (87%). Its 

content has inputs mainly from supervisors and from external parties (e.g., HRM). The 

employees’ inputs (34%) and the legal obligations (13%) are not the inherent part of 

the main training processes. 

The business continuity’s main characteristic is whether the organizations are able to 

manage the changes. The organizations’ awareness of the intellectual capital 

management covers the changes amongst the employees. It is mandatory for 

everybody to participate in a hand over and take over process in case of personal 

changes (44% for all, 59% for specific roles). However, the measurement of the 

possible business loss caused by leaving employees is not measured punctually (Figure 

18). 
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Figure 18 - KM measurement 

The organizations use the best technical (78%) and knowledge (83%) setup for 

themselves. The answer givers consider their organizations as knowledge intensive 

ones and they think that the organizations have to deal with knowledge on strategic 

level. 

Interesting result is that during the operation, the content of common terms can be 

understood differently (86%), there are problems with the communication. 

In the previous section, it could be seen that the BP management has some difficulties 

in practice: not everything is stored in the enterprise resource system as they are 

intended to be. The case is similar at the knowledge management, there are some 

measurement systems in place, but not every of them are on the same level in case of 

different entities. The knowledge usage is measured and the competences are set, 

documented and maintained, but some critical elements miss. There is a competence 

map in place just in two-third of the organizations. According to the answers, the 

explicit knowledge dominates, but based on the supportive questions the results show 

that the tacit knowledge is still really important and the domination of explicit 

knowledge is questionable. 

The knowledge-based process management require a highly flexible system that can 

incorporate complex variables and environmental events. The BP aspect shows that 

even the low-level tasks are not completely fulfilled as they intended. 
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In the coming sub-point, the knowledge as a permanent change driver is analyzed, 

where the ability to renew is in foreground. 

 

5.2.3 Renewal ability 

 

The organizations try to store knowledge in digital format, in shared systems, and they 

make it available for the relevant roles, preferably continuously. 

Difficulties are in practice that not all the required knowledge can be found within the 

organizations (in case of 21% of the answers it cannot be found) and not always in a 

reasonable timeframe (24%). The available stored knowledge is described as the 

following: useful (47%), relevant (46%), but reliability (32%) and being up-to-date 

(28%) are on lower level. 

The organizations use also public knowledge sources (78%) that is subject to general 

concerns (64%). 

The organizations often renew their knowledge (69%) and the incorporation of new 

knowledge process does not require difficult procedures (76%). The organizations tend 

to buy the ‘knowledge bearer’ directly from the workforce market (75%) and they 

complete their knowledge with self-developed trainings. 

In the questionnaire not just the present state of the specific entities’ KM was 

examined, but the past and future ones, too. According to the answers, the 

organizations do have outdated knowledge (86%). The nature of the knowledge 

explains this result and in the meanwhile the answers show that at least this fact is 

well-understood. 

The next section covers the interviews that serve as the validation of the questionnaire 

content. 
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5.3 Interviews 

 

The interviews are meant to be the objective evidence that the chosen method 

(questionnaires) is fit for its intended use. The interview can reveal whether there is 

inconsistency between the questionnaire’s content and the perception of the 

respondents. 

The interviews are based on the questionnaires, they are semi-structured, the 

predefined questions come from the questionnaires. The interviewee has freedom to 

express her/his perceptions related to the domain and how she/he interprets the 

questions, the interviewer avoids advice-giving, getting involved, and being 

suggestive. 

However, the participation rate in filling the questionnaires was lower than the 

expectation, organizing the interviews happened without obstacles, the first pool 

covered five people, and everybody showed intention to participate immediately. Two 

interviewees were selected from the volunteering group of the questionnaire-fillers. 

In order to have a simple overview, the results are presented partly in table format. 

Table 9 presents the interviewees’ profile, Table 10, Table 11, and Table 12 the 

discrepancies within the domain-related awareness. Since the content was well-

understood and the response happened based on the interviewees’ intention, just some 

of general remarks are highlighted. 

 

Table 9 - Interview - Interviewee profile 

Attributes Interviewee A Interviewee B 

Sector service service 

Designation leader associate 
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Table 10 - Interview validation - BPM 

Domain A - BPM Interviewee A Interviewee B 

15 
Are there reoccurring abandoned 

problems within the organization? 

understanding: 

small discrepancies 

answers: small 

discrepancies 

understanding: OK 

answers: as 

intended 

 

The interviewees described the business processes according to the theoretical 

introduction of the current paper; they could identify the processes and the relevant 

inputs, outputs. The awareness of the BPs’ documentation is similar; the appropriate 

process characteristics were understood as documentable items. 

The interviewees could determine whether the documentation is up-to-date, they could 

describe the time horizons. Based on the own documentation and the experienced 

internal practices it could be revealed what are the business processes and how well 

these processes are known by the employees. 

The business process’ changes and the related cycles are known and understood as 

well. The business process metrics were available for the interviewees: the relevant 

aspects and the measurement’s periodicity could be determined. 

The role responsibilities were understood, the interviewees could tell whether those are 

defined, whether they could identify if there are overlaps, and they could also 

distinguish the value adding and supportive roles. 

The competent roles’ and persons’ characteristics could be revealed, and they could 

share whether the organization is hierarchical. 

The only misunderstanding was in one case: whether there are reoccurring abandoned 

problems, since the reoccurring abandoned problems are usually not part of the internal 

documentation the interviewee answered the question as per his own perception, the 

other interviewee’s answer was more factual. 
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Table 11 - Interview validation - KM 

Domain B - Knowledge management Interviewee A Interviewee B 

3 
Can the competent persons be 

reached immediately? 

understanding: OK 

answers: as 

intended 

understanding: 

small 

discrepancies 

answers: small 

discrepancies 

8 

Does the explicit knowledge 

dominate within your corporate's 

domain? 

understanding: OK 

answers: as 

intended 

understanding: 

small 

discrepancies 

answers: small 

discrepancies 

 

Domain B covered the knowledge management related questions. The identification of 

the most active roles and persons was understood. The high impact employees’ role 

allocation could be interpreted properly, however the competent persons reachability 

was mixed up with the competent role in one case, even so the answer was not 

ambiguous from the point of research. 

The interviewees could give a comprehensive feedback about competence 

documentation: they gave feedback about the passive knowledge and the different 

types of the knowledge (substitute, complementary, rare-unique, critical, competitive 

advantage), and they could estimate whether the employees know each other’s 

competencies. 

Distinguishing the explicit knowledge was not properly understood in one case, but the 

interviewee’s answer is close to the original meaning. 

The routines and procedures of knowledge sharing and its level is known by the 

interviewees, in addition they can judge whether it is successful or not. 

The interviewees are also aware of the knowledge management system and of their 

internal measurements. They could also give a feedback about the trainings: whether 

the training have dedicated time, what is the origin of the content and what the role-

specific plans are. 

The hand over process’ magnitude is known and they could determine its level within 

their services. The interviewees could give feedback about how their organizations 
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handle the potential business losses with regards of knowledge management, they 

could give a feedback about the utilized solutions. 

The interrelation of the corporate strategy and the knowledge management could be 

revealed as well, just like the internal communication issues. 

Table 12 - Interview validation - Renewal 

Domain C - Renewal ability Interviewee A Interviewee B 

4 
The usage of public knowledge 

sources might be a concern? 

understanding: 

small discrepancies 

answers: as 

intended 

understanding: OK 

answers: as 

intended 

6 
Does the organization have 

outdated knowledge? 

understanding: 

small discrepancies 

answers: as 

intended 

understanding: OK 

answers: as 

intended 

 

Similar to the knowledge repository the interviewees could give feedback about the 

available knowledge’s characteristics at their organizations. 

The interviewees were aware of how the knowledge was stored, they could handle in 

which format the knowledge was maintained and who could access it. They could 

distinguish the public and private sources of the knowledge, and they could appraise 

whether their current practice is a subject of concern or not. In one case the public 

knowledge source was meant solely as Internet’s public domain, since it is about a 

digitized organization, this answer is accepted as relevant. 

Renewing the current knowledge and evaluating the presence of outdated knowledge 

was also quite straightforward for them, however in one case the outdated knowledge 

was interpreted as the not actively used knowledge, since in this specific context its 

meaning is similar, it is accepted as well. 

The interviewees could also tell whether the required knowledge was available within 

their organizations, and if it was there they could give a relevant answer about the 

timeframe of its rediscovery of (re)finding. 
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The answer givers had confident feedback about the changes by hiring new employees, 

they could evaluate whether the newly hired employees already had the required 

knowledge. 

The situation of incorporating the new knowledge could be also pointed out without 

any difficulties. 

 

Based on the answers of the two interviewees, the questionnaires’ results are accepted 

as valid, there are few, marginal discrepancies and there are no coincidences. 

In the next section, the research results are interpreted from the original viewpoint of 

the research. 

 

5.4 Interpretation of the research results 

 

As grounding the interpretation, some basic interrelations (semantics) are introduced. 

A cause produces an effect, this is also known as causation. Two variables may be 

causally associated depending how the research is conducted. Two variables can be 

found also associated or correlated, that does not mean necessarily a cause-and-effect 

relationship between them. The proving of the causality has to be based on well-

designed experiments or several observational studies, since the not proper structuring 

of the phenomenon can lead to misinterpretation. This research’s intended outcome, 

beside exploring the phenomenon from given point of view, is to provide information 

for later causation-researches on the same domain. In the current research some of the 

most significant correlation coefficients are presents in an extent to which two 

variables tend to correlate. 

The answers were converted to number in order to give the baseline for measurements. 

The conversion is based on the related theories, standards, and methodologies. The 

highest correlations are presented on Table 13. The two affected variables and the 

correlation coefficient are listed, the α = 0.01 (linear relationship based on Appendix 

7.1). 
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The results were also validated by the Spearman rank-order correlation (monotonic 

relationship) and they were visually checked (based on Appendix 7.3). The related T-

values, the Spearman-coefficients, and the scatter diagrams, since they bear similar 

results. 

Table 13 - General findings 

Nr. Variable 1 Variable 2 r 

1 A1 
Are the business processes 

identified? 
A2 

Are the business processes 

documented? 
0.59 

2 A2 
Are the business processes 

documented? 
A9 

Are the responsibilities 

defined (roles)? 
0.61 

3 A2 
Are the business processes 

documented? 
B6 

Are the different type of 

knowledge elements 

measured? (critical) 

0.57 

4 A6 
Are the business processes 

cyclical? 
A14 

Is the organization 

hierarchical? 
0.55 

5 A9 
Are the responsibilities 

defined (roles)? 
B6 

Are the different type of 

knowledge elements 

measured? (critical) 

0.57 

6 A12 
Can the competent roles be 

identified? 
A13 

Can the competent persons 

be identified? 
0.57 

7 A12 
Can the competent roles be 

identified? 
B6 

Are the different type of 

knowledge elements 

measured? 

(complementary) 

-0.54 

8 B5 

Is the passive knowledge 

of the employees 

documented? 

B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

-0.55 

9 B5 

Is the passive knowledge 

of the employees 

documented? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

-0.56 

10 B6 

Are the different type of 

knowledge elements 

measured? (competitive 

advantage) 

C2 

Is the knowledge stored in 

digital format, in shared 

systems? 

0.56 

11 B6 

Are the different type of 

knowledge elements 

measured? (substitute) 

C2 

Is the knowledge stored in 

digital format, in shared 

systems? 

0.66 

12 B9 

Is the level of knowledge 

sharing known within your 

organization? 

B17 

Do you measure the 

business loss of leaving 

employees? 

0.54 

13 B10 

How successful is the 

knowledge sharing within 

the organization? 

B1 
Are the most active roles 

and persons identified? 
0.59 
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14 B10 

How successful is the 

knowledge sharing within 

the organization? 

C2 

Is the knowledge stored in 

digital format, in shared 

systems? 

0.56 

15 B11 
Do you have a knowledge 

repository? 
C2 

Is the knowledge stored in 

digital format, in shared 

systems? 

0.67 

16 B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

0.58 

17 B18 

Does your organization use 

the best solutions against 

the business problems? 

(knowledge) 

B18 

Does your organization use 

the best solutions against 

the business problems? 

(technical) 

0.55 

 

The general findings show that the composite model of theories, standards, and 

methodologies indeed show significant interrelations. The rejection region’s limits are 

-2.626 and 2.626, the listed items are correlating considering α = 0.01. (The reject 

regions might vary based on the number of the pairs, but since the α = 0.01 the limits 

are seen as valid, a similar approach is applied in the later cases.) 

The business process documentation correlates with the business process 

identification, the defined responsibilities (roles), and the high level mapping of critical 

competencies. The roles definition’s level correlates with the mapping of critical 

competencies also. 

The more reoccurring the business processes are, the higher the applied hierarchy 

within the organization is (Table 13 Nr. 7). 

The competent roles are associated with the competent persons positively, the 

competent roles and the complementary knowledge mapping has a negative 

relationship. 

The documentation of passive knowledge does not correlate with the hand over and 

take over procedure, and it is negatively associated with the reliable knowledge. The 

hand over take over procedure correlates with the reliable quality nature of the 

available knowledge. 
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The competitive and substitute knowledge elements’ mapping is positively associated 

with the level of digitally stored knowledge. 

The knowledge sharing correlates with KM measurement system, with the 

identification of the most active roles and persons, and whether the knowledge is 

stored in digital format in a shared systems. The knowledge repository and the shared 

system are also positively associated, actually this is trivial, it gives information about 

the background how it works in practice. 

Whether the organizations use the best knowledge set and technical set is also 

associated positively. 

In case of the competence map, the variables are binary, for them, another correlation-

method is utilized (Appendix 7.2). 

Table 14 - Competence map 

Nr. Variable 1 Variable 2 φ 

1 Substitute Complementary 0.62 

2 Substitute Rare 0.54 

3 Substitute Critical 0.51 

4 Substitute Competitive 0.58 

5 Complementary Rare 0.78 

6 Complementary Critical 0.68 

7 Complementary Competitive 0.61 

8 Rare Critical 0.56 

9 Rare Competitive 0.54 

10 Critical Competitive 0.61 

 

The two affected variables, the correlation coefficient (φ) are listed. The rejection 

region’s limit is 6.63 (α = 0.01). The presented variables are correlated. The practice 

about measuring the competencies shows an understanding about the different 

interrelations of the competencies. 

The general findings gave a highlight about the most interrelated variables, in the 

coming four sub-sections the same methodology is used to deliver answers for the 

research questions. 
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5.4.1 Answers to Question 1 

 

Under what circumstances is the knowledge management applied? Can it be defined? 

What are the characteristics? 

For interpretation the strongest correlations are selected. The assumptions for the 

sufficient level of the applicability of the KM (Table 15) is whether the competencies 

are documented (B4), whether there is a knowledge repository (B11), whether there 

are training plans are in place (B13), and whether the knowledge management is 

handled as a component of the strategy (B19). 52 entities were taken into consideration 

from the 100. The rejection region’s limits are -2.678 and 2.678, the listed items are 

correlating considering α = 0.01. 

Table 15 - KM applicable 

Nr. Variable 1 Variable 2 r 

1 A8 
Is the measurement real-

time? 
A12 

Can the competent roles be 

identified? 
0.70 

2 A6 
Are the business processes 

cyclical? 
A14 

Is the organization 

hierarchical? 
0.79 

3 A4 
Do the employees know 

the business processes? 
B6 

Are the different type of 

knowledge elements 

measured? 

(complementary) 

0.66 

4 A6 
Are the business processes 

cyclical? 
B10 

How successful is the 

knowledge sharing within 

the organization? 

0.68 

5 A6 
Are the business processes 

cyclical? 
B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

0.81 

6 A6 
Are the business processes 

cyclical? 
C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

0.75 
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7 A7 

Are the business processes 

measured (all relevant 

aspects)? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

0.65 

8 A8 
Is the measurement real-

time? 
C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

0.66 

9 B5 

Is the passive knowledge of 

the employees 

documented? 

B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

-0.65 

10 B5 

Is the passive knowledge of 

the employees 

documented? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

-0.74 

11 B6 

Are the different type of 

knowledge elements 

measured? (competitive 

advantage) 

C2 

Is the knowledge stored in 

digital format, in shared 

systems? 

0.67 

12 B11 
Do you have a knowledge 

repository? 
B15 

Do the employees have a 

dedicated time for fulfilling 

the trainings? 

0.86 

13 B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

0.90 

14 B18 

Does your organization use 

the best solutions against 

the business problems? 

(technical) 

B18 

Does your organization use 

the best solutions against 

the business problems? 

(knowledge) 

0.66 

15 C2 

Is the knowledge stored in 

digital format, in shared 

systems? 

C3 
Does your organization use 

public knowledge sources? 
0.74 

 

In case the organizations have detailed measurement, parallel the competent roles are 

identified better, and the organizations’ operation is based on reliable knowledge. The 
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more cyclical business processes are associated with more hierarchical organizations, 

and the knowledge sharing is more successful within similar organization. The hand 

over take over processes are on higher level, and the organizations are working with 

reliable knowledge resources. 

The organizations, what have reliable knowledge, have better BP measurement system 

in place, they document the passive knowledge of the employees (this is opposite of 

Table 18 Nr. 5), and they have a mandatory hand over take over process (this is similar 

to Table 18 Nr. 6). Documenting the passive knowledge and having hand over process 

are negatively correlated. 

Knowing the BPs by the employees correlates positively with measuring 

complementary knowledge elements. 

Having a digitized knowledge sharing system positively correlates with measuring the 

competitive advantages and with the utilization of public knowledge sources. There is 

also a strong positive correlation among having a knowledge repository and dedicating 

time for trainings. The organizations utilize acceptable solutions against business 

problems both from technical and organizational (KM) aspects. The competence 

measurement is not discussed here details, all the correlations (positive) are significant 

expect the relation of the knowledge repository and the measurement of the 

complementary knowledge. 

The applied KM’s relevance is high in case of cyclical business processes, the 

organizations’ work is based on reliable knowledge, the digitization of the KM systems 

is an enabler for other KM-related processes. In the meanwhile, the passive, not 

utilized knowledge of the workforce is not considered as an inherent part of the KM 

processes. 

 

5.4.2 Answers to Question 2, Question 3 

 

Under what circumstances is the knowledge management measured? Can it be 

measured? What are the characteristics? Under what circumstances is the applied level 
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of the knowledge management determined? Can it be determined? What are the 

characteristics? 

First, the high level KM-related characteristics are introduced, then the low level. The 

KM is considered to be on high level if there are measured competencies (B6), if the 

knowledge sharing is known (B9), if the knowledge repository’s utilization is 

measured (B12), and if the knowledge bearers are measured (B17). 41 entities were 

taken into consideration from the 100 (Table 16). The rejection region’s limits are -

2.704 and 2.704, the listed items are correlating considering α = 0.01. 

Table 16 - High level KM 

Nr. Variable 1 Variable 2 r 

1 A6 
Are the business processes 

cyclical? 
A8 

Is the measurement real-

time? 
0.75 

2 A6 
Are the business processes 

cyclical? 
A12 

Can the competent roles be 

identified? 
-0.70 

3 A8 
Is the measurement real-

time? 
A12 

Can the competent roles be 

identified? 
0.76 

4 A12 
Can the competent roles be 

identified? 
B5 

Is the passive knowledge 

of the employees 

documented? 

-0.70 

5 A6 
Are the business processes 

cyclical? 
B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

0.95 

6 A7 

Are the business processes 

measured (all relevant 

aspects)? 

B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

0.71 

7 A8 
Is the measurement real-

time? 
B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

0.75 

8 A12 
Can the competent roles be 

identified? 
B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

0.76 

9 B5 

Is the passive knowledge 

of the employees 

documented? 

B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

-0.71 

10 A6 
Are the business processes 

cyclical? 
C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

0.80 
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11 B8 

Does the explicit 

knowledge dominate 

within your corporate's 

domain? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

0.74 

12 B12 

Is the knowledge 

repository's utilization 

measured? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

0.76 

13 B5 

Is the passive knowledge 

of the employees 

documented? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

-0.80 

14 B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

0.85 

15 B5 

Is the passive knowledge of 

the employees 

documented? 

C8 

The required knowledge 

can be found within your 

organization in a 

reasonable timeframe? 

0.69 

16 C8 

The required knowledge 

can be found within your 

organization in a 

reasonable timeframe? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

-0.71 

 

The highly cyclical business processes correlate positively with the real-time 

measurement of the BPs, with the mandatory hand over take over processes, and with 

having reliable knowledge. It correlates negatively with competent role identification. 

The competent roles identification correlates positively with real-time measurement of 

the BPs and it is negatively correlated with the documentation of the passive 

knowledge of the employees. 

Having a mandatory hand over take over process for the employees before role 

changes positively correlates with having a BP measurement mechanism what covers 

all relevant aspect, with real-time BP measurement, and with competent role 

identification. It correlates negatively with passive knowledge documentation. 
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Similar is the case of having reliable knowledge within the organization, it correlates 

negatively also with having the passive knowledge of the employees documented. 

However reliable knowledge correlates positively with the domination of explicit 

knowledge, with measuring the knowledge repository’s utilization, and with having a 

mandatory hand over take over process. Having reliable knowledge correlates 

negatively with the ability to find it within a reasonable timeframe. 

The ability to find the required knowledge within the organization correlates positively 

with the documentation of passive knowledge of the employees. 

Measuring the different type of competencies correlates with each other. 

The high level KM’s characteristics show that the reliable knowledge is one of the 

most significant factors among the interrelations. Another key outcome is that the more 

highly cyclical business processes and the better measurement of the BPs are 

positively correlated. 

The low level KM is complementary to the high level. 59 entities were taken into 

consideration from the 100 (Table 17). The rejection region’s limits are -2.66 and 2.66, 

the listed items are correlating considering α = 0.01. 

Table 17 - Low level KM 

Nr. Variable 1 Variable 2 r 

1 A1 
Are the business processes 

identified? 
A2 

Are the business processes 

documented? 
0.62 

2 A2 
Are the business processes 

documented? 
A9 

Are the responsibilities 

defined (roles)? 
0.66 

3 A1 
Are the business processes 

identified? 
B6 

Are the different type of 

knowledge elements 

measured? (critical) 

0.66 

4 A2 
Are the business processes 

documented? 
B6 

Are the different type of 

knowledge elements 

measured? (critical) 

0.65 

5 A9 
Are the responsibilities 

defined (roles)? 
B17 

Do you measure the 

business loss of leaving 

employees? 

0.55 

6 A14 
Is the organization 

hierarchical? 
B17 

Do you measure the 

business loss of leaving 

employees? 

0.58 
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7 B6 

Are the different type of 

knowledge elements 

measured? (substitute) 

B7 
Do the employees know 

each other's competencies? 
0.74 

8 B6 

Are the different type of 

knowledge elements 

measured? 

(complementary) 

B7 
Do the employees know 

each other's competencies? 
0.84 

9 B6 

Are the different type of 

knowledge elements 

measured? (rare-unique) 

B7 
Do the employees know 

each other's competencies? 
0.71 

10 B6 

Are the different type of 

knowledge elements 

measured (critical)? 

B7 
Do the employees know 

each other's competencies? 
0.77 

11 B6 

Are the different type of 

knowledge elements 

measured? (competitive 

advantage) 

B7 
Do the employees know 

each other's competencies? 
0.76 

12 B6 

Are the different type of 

knowledge elements 

measured? (substitute) 

C3 
Does your organization use 

public knowledge sources? 
0.58 

13 B6 

Are the different type of 

knowledge elements 

measured? (rare-unique) 

C2 

Is the knowledge stored in 

digital format, in shared 

systems? 

0.58 

14 B7 
Do the employees know 

each other's competencies? 
C3 

Does your organization use 

public knowledge sources? 
0.56 

15 B12 

Is the knowledge 

repository's utilization 

measured? 

C3 
Does your organization use 

public knowledge sources? 
0.60 

 

On low level, KM the BPM’s principles prevail. The fact that the BPs are documented 

correlates positively with the high level identification of the BPs and with the mature 

level of role definitions. Measuring the critical knowledge elements correlates 

positively with BP identification and documentation. 

The assessing and evaluating (Table 17 Nr. 5-6) correlate with the role definition and 

having a more hierarchical organization. 

The fact, whether the employees know each other’s competencies, is positively 

correlated with the measurement of the different knowledge elements (substitute, 

complementary, rare-unique, critical, competitive advantage). It correlates positively 

also with utilization of public knowledge sources. 
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Utilizing public knowledge sources correlates positively with knowledge repository 

measurement and with the measurement of substitute knowledge elements. 

Measuring the rare-unique knowledge elements correlates positively with storing 

knowledge in digitized format. 

Measurement the different type of competencies correlates with each other. 

The low level KM applies the most important basic principles of the BPM. The BP 

documentation is tightly connected to the operative work (critical knowledge elements 

are taken into consideration). The more hierarchical the organization is, the higher the 

measurement level is. The higher the measurement level is, the better the employees 

rely on documented procedures. 

 

5.4.3 Answers to Question 4 

 

On what level can the organizational knowledge be assessed and evaluated based on 

business process management? What are the characteristics? 

The strongest correlations are selected for interpretation. The assumptions for the 

sufficient level of business process management is whether the business processes are 

identified (A1), whether they are structured and documented (A2), and whether the 

employees know the BPs (A4.). 37 entities were taken into consideration from the 100 

(Table 18). The rejection region’s limits are -2.704 and 2.704, the listed items are 

correlating considering α = 0.01. 

Having disjoined roles correlates negatively with the organizational ability to find the 

competent persons. Documenting the passive knowledge of the employees correlates 

negatively with the ability of identifying the competent roles, with having mandatory 

hand over process before role changes, and with the available reliable knowledge. 

Having available reliable knowledge within the organization correlates positively with 

real-time measurement of the processes, with hand over processes, but it is negatively 

correlated with hiring employees who possesses the required knowledge. 
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The organizations that have a high level BPM, rely less on persons, handling passive 

knowledge is not part of the hand over take over processes, it is not connected to 

having reliable knowledge. The organizations that have more real-time measurements, 

have reliable knowledge within the organization. The reliable knowledge is not based 

on ‘bought’ resources, but on proven experiences. 

 

Table 18 - KM based on BPM 

Nr. Variable 1 Variable 2 r 

1 A10 Are the roles disjoined? A13 
Can the competent persons 

be identified? 
-0.65 

2 A12 
Can the competent roles be 

identified? 
B5 

Is the passive knowledge 

of the employees 

documented? 

-0.66 

3 A8 
Is the measurement real-

time? 
C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

0.67 

4 B5 

Is the passive knowledge of 

the employees 

documented? 

B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

-0.65 

5 B5 

Is the passive knowledge of 

the employees 

documented? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

-0.66 

6 B16 

Is it a mandatory process to 

hand over the knowledge 

before role changes? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

0.75 

7 C9 

Do the newly hired 

employees have the 

required knowledge? 

C1 

What kind of 

characteristics does the 

available knowledge have 

at your organization? 

(reliable) 

-0.67 
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Table 19 - Competence map - KM based on BPM 

Nr. Variable 1 Variable 2 φ 

1 Substitute Complementary 0.56 

2 Substitute Rare 0.42 

3 Substitute Critical 0.70 

4 Substitute Competitive 1.00 

5 Complementary Rare 0.85 

6 Complementary Critical 0.35 

7 Complementary Competitive 0.56 

8 Rare Critical 0.24 

9 Rare Competitive 0.42 

10 Critical Competitive 0.70 

 

The competence map covers binary variables (α = 0.01, rejection region’s limit is 

6.63). The variables are correlated. Critical knowledge element is not correlated with 

complementary and rare competencies; substitute does not correlate with rare 

competencies. The variables have positive correlations with having knowledge 

repository and dedicated time for trainings. 

The substitute and competitive competencies have a very strong correlation. Having 

the required level of substitute knowledge bearers within the organization is definitely 

a competitive factor in organizations where the BPM is on high level. 

In the next section, the research is summarized in a synthesis. 

 

5.5 Synthesis of the research 

 

The organizations that have a high level BPM rely less on persons. The utilized 

knowledge’s most significant characteristic is whether it is reliable. The reliable 

knowledge is not based on ‘bought’ resources, but on proven experiences. Maintaining 

the BPs’ principles has a strong, positive correlation with BP-awareness. The applied 

role definitions and the competence-mapping have an adequate, positive correlation. 

In case of applied KM, the dense and repetitive business processes are the 

characteristic of hierarchical organizations. The applied KM relevance is high in case 
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of cyclical business processes. In a measured KM environment, the impactful roles and 

persons are known, the knowledge is stored in a digitized system, the digitization of 

the KM systems is an enabler for other KM-related processes. The not utilized 

knowledge of the workforce is not part of the KM, the main focus is on the reliable 

knowledge. 

The high level KM has the following correlations: cyclical BPs have positive 

interrelations with real-time measurement, hand over take over processes, and having 

reliable knowledge. Having a mandatory hand over take over process positively 

correlates with having a detailed and real-time BP measurement mechanism, and 

competent role identification. The high level KM’s characteristics show that the 

reliable knowledge is one of the most significant factors among the interrelations. 

The low level KM bears the BPM’s principles. The mature BPs bear high awareness of 

the BPs. The fact, whether the employees know each other’s competencies, is 

positively correlated with the measurement of the different knowledge elements 

(critical knowledge is the most significant). Measurement of the different type of 

competencies correlates with each other. The more hierarchical the organization is, the 

higher the measurement level is. The higher the measurement level is, the better the 

employees rely on documented procedures. 

The examined problem is covered from more aspects, based on the theories, 

methodologies, and standards. It can be stated that the cycles of the BPs processes are 

one of the drivers of the KM (Finding 1). Since the BP’s cyclical characteristic is 

mainly driven from the environment, the organizations do not have direct influence on 

them, so this is an external driver of the applied KM. 

Another important finding is that the organizations’ work is based on reliable 

knowledge (Finding 2), wherein the KM awareness is high. The reliable knowledge 

has to be based on experience which is justified on certain amount of time. Therefore, 

the phenomenon of the reliable knowledge has to be operationalized in later 

researches. 

The last finding (Finding 3) is that the low level KM covers the main principles of the 

BPM. This means that the BPM’s main principles are indeed utilized with each other. 

Once the BPM is utilized, it is used from a holistic viewpoint. 
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5.6 Generalization of the research 

 

The BPM’s KM-related expectations have to be translated into a measurement system 

that can give a clear view about the current business needs, the available solutions, and 

the required level of knowledge management. The most critical phenomenon to be 

covered is the knowledge management itself. 

Aligning to the reality requires having every significant element of the business to be 

evaluated. One of the most important issues is to reveal the current level of the 

knowledge management, and the desired level of it. For this purpose, the BPM can be 

used. 

The current research is based on quantified data; for getting a clear picture, it was also 

needed to identify the key steps of the knowledge management systems, the source of 

the knowledge, and the intensity of the used knowledge. In addition, it is needed to 

reveal those roles which enable the organization to utilize the combination of these. 

The business stakeholders face a lot of challenges: the KM and the intellectual 

property management takes a lot of corporate resources and the usage of these 

resources has to be evidenced. In order to make the stakeholders able to represent the 

value of the knowledge they need a holistic management aspect. They have to keep in 

mind that the current BPMs cannot deliver the best answers for every question; 

however, they are already on a very appealing level. 

Figure 19 shows that the knowledge management’s level and the realized value should 

be somehow measured, the prerequisite for this is to have the corresponding BPM in 

place. 
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Figure 19 - Relation of Realized value and Knowledge Management level 

Source: own edition 

Both the knowledge management level and the realized value might be on low (L), 

medium (M) and high (H) level; moreover, the realized value might be negative on 

short term (-). There can be four general cases distinguished: 

 1 – Balanced behavior 

 2 – Value driving 

 3 – Slack knowledge 

 4 – Underperforming 

In case of balanced behavior (‘1’), the relation of the value and the knowledge 

management level have a positive linear connection. The business entity with this 

characteristic shows ‘healthy’ behavior, it is the normal case of the knowledge-based 

value delivery. The entities in this group show the signs of a predictable behavior, the 

managed utilization of knowledge pairs up with realizing value. This type might strive 

for reaching case ‘2’ or to be a visionary leader within its segment. In both cases, a 

necessity is to incorporate an innovation that can be maintained on the long term. 

Having not sufficient control on the knowledge management can be the cause of 

unwanted knowledge transfer to external parties. This type might be also in prior state 
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of revealing its innovation for the publicity, and if it is caught by external parties, it 

can be fatal for the given entity. The continuous monitoring of the competitors and the 

revealing of every kind of knowledge transfer to external parties should be a priority if 

the strategy of the entity demands it. 

The intellectual capital management and the knowledge management should be in a 

coherent risk management framework. The risk assessment has to incorporate at least 

the philosophy of the introduced BPM and KM in order to implement the proper 

control mechanisms. Measuring and assessing the knowledge management might be a 

key on the long term, especially in the value-added organizations where the knowledge 

might be transferred with ease. 

 

In case of value driving (‘2’) the entities might have something very unique instrument 

or procedure behind the public revealed business processes. For example, this type 

might have trade secrets, patents, economies of scale, long term lock-in strategies, 

good reputation, brand, unique organization structure and so on, that are not 

incorporated as pure knowledge but those are more like private values, which are 

partly known or unknown for the publicity. The other factor is the problem of the, 

since the market value, the real value and the utilized value might significantly differ. 

Since every entity would like to maximize the realized value with keeping down the 

level of any kind of resources, this situation is unique. This kind of units can typically 

operate as subsidiaries of a parent organization. 

The knowledge management level can be low when the normal operations are based 

probably on withheld information that is not known for the environment and 

competitors. Securing this kind of information might be one of the top priority of these 

entities. This type can also heavily focus on informal relationships; in this case, it 

might be important to hide this from the publicity. 

Having a type like this as an operative unit means that for achieving this state the 

knowledge was somewhere established, maybe it is not anymore with the organization 

(or within), but earlier it should had been there. Now that knowledge also might be 
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built in the procedures or it is externally driven and it is not part of the internal 

processes. 

The value driving can be a purely operative entity. These entities do not deal with 

establishing new knowledge elements, the possibility of recombination of the current 

knowledge and invention might be low. These types may want to keep their position, 

they lay the stress on maintaining the current asymmetric situation that might be 

mainly based on information. 

Since these entities do not have high knowledge capacity on the operative location, it 

means that their services and products might be easily copied. One of the main points 

might be to secure the intellectual property, the other is to prevent for external parties 

to gain too deep understanding about the internal procedures. Based on the size of the 

entity, there is another concern: if this type of entities reaches the ‘too big to fail’ 

status, then the control might be lost on the details from internal point of view. This 

type of organizations might focus on preserving its status. 

 

Slack knowledge (‘3’) case has significant not realized value versus the expectation 

regarding the high level knowledge management. The organization itself might be 

overcomplicated or valuated unrealistic or not on proper term. It might also have a 

wrong knowledge structure that only allows a wrongly focused but high-level 

knowledge management. This can cause value leaks; its symptoms can be probably 

easily identified on the short term. 

This model should not be common in the real economy, since it would not survive on 

the long term. It shows that the activities or the business of the affected entities is in a 

wrong scenario, in a planning phase, or this entity might be an element of a larger 

structure. 

 

Underperforming (‘4’) cannot be maintained on long term. If the realized value is not 

positive, it means that the organization consumes its own resources gradually. The 

knowledge level and the related KM are not in the proper environment. Since this case 

might be mainly driven by the environment, the KM might have no real effect on the 
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situation, unless it has prepared for a high-scale change and they are in the preliminary 

stage. 

 

The research gave the background information for drawing the baselines for the 

generalization. If the KM follows the BPM basic standards, then the organizations’ 

state can, at least, be approximated from the KM perspective, and the precautions can 

be done according to the situation. 
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6 CONCLUSION 

 

 

 

The research revealed significant factors: the aspects of the business process 

management, the knowledge management, and the renewing ability showed real, 

practical phenomena. 

The business processes bear the value creation ability of the organizations and the 

possibility of growth. The goal-oriented, efficient, and effective proceedings of the 

processes are the conditions of creating the value. The knowledge is usually an 

invisible factor within the processes, but also an inherent one, without that the business 

processes cannot work. 

In order to control the organizational knowledge properly there is a need for a 

framework in which the knowledge management’s interactions can be measured, 

assessed, evaluated, and at last, with the help of this kind of feedback, the corrective 

actions can be conducted. On one hand, this might be the fine-tuning of the value 

creating processes; on the other hand, this framework allows a near-optimal business 

process – knowledge management alignment, and on the top of this, it can help with 

planning the future knowledge resource management. 

The organizational objectives can be fulfilled if the persons have specific roles 

assigned. Assigning the responsibilities is a necessity in order to maintain the 

accountability for completing the expected tasks while using organizational resources. 

Without an understanding of the responsibilities, the organizations can face chaos. 

The knowledge intensive organizations highly rely on knowledge which is either 

bought directly from the workforce market or which is built up within the 

organizations. The competence of the employees has to be evaluated considering the 

acquired knowledge. 

What is valuable and what is not valuable can be set based on the BPs. The 

organizational objectives determine the value which is usually derived from the 
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customer’s demands. The outcome of this research helps to outline a framework in 

which the BP and the KM can be measured. 

The realized business value might be not just positive but negative (from business 

perspective). If the knowledge awareness can be properly measured, that means that 

the organizational knowledge can be evaluated, and the knowledge management’s 

applicability can be defined. 

Once the applicability is defined, then the knowledge management’s status can be 

approximated. With the proper utilization of the KM, the organization’s knowledge 

level can also be determined. The knowledge management’s level might be low 

(negative gap), when the requirements are not met, or high when the requirements can 

be met and there is additional extra resource within the system (positive gap). The 

balanced and acceptable level is between these two, but for determining this, it is 

required to have the knowledge awareness processes set. 

Summarizing the main findings, it can be stated that the knowledge management has 

difficulties with being measured properly. The key outcome of this research is that the 

business cycles’ density has a major influence on the established KM. The higher their 

density is, the more mature the measurement’s maturity is. 

The other identified findings have a correlating nature, the organizational processes are 

measured on higher level if the organizations have reliable knowledge on hand, and if 

the KM is on high level. If it is on low level, the organizations’ internal processes are 

based on the BPM’s main principles, and the KM’s principles can be perceived in a 

few places, isolated. 

The BPM’s aspects prevails in both high and low level of KM. If the BPM’s applied 

level is low, but if the organizations are still able to manage the business problems, 

then it means that there is an organic renewal ability within the organization that is 

self-regulating. 

 

In the future, the related researches should focus on how one can determine the 

minimum level of the knowledge, the maximum, and average of a specific business 

unit. The minimum should be the level where the organization can still survive, the 
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maximum level where the interactions of the employees are still manageable without 

imposing risks from their behavior, and the average should approximate the optimum 

both from the operational and financial point of view. 

Further elements that might be covered are: the revealing of the unknown, but used 

knowledge, and the price of knowledge retention versus the price of reinventing the 

knowledge.  
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Information Systems Audit and Control 

Association 

ISO International Organization for Standardization 

ITIL Information Technology Infrastructure Library 

ITSM Information Technology Service Management 

KN Knowledge Base 

KM Knowledge Management 

KPI Key Performance Indicator 

KSA Knowledge, Skills, Abilities 
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CMMI) 
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PCMM People Capability Maturity Model 
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SC Scorecard Method 
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Software Engineering Institute, Carnegie 
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SG Specific Goals (in CMMI) 

SKMS Service Knowledge Management System 
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SME Subject Matter Expert 

SMS Service Management System 

SP Specific Practices (in CMMI) 

TQM Total Quality System 
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TR Technical Record 

UML Unified Modeling Language 

UN United Nations 

WMC Workflow Management Coalition 

WSFL Web Services Flow Language 

XLANG Web Services for Business Process Design 

XML Extensible Markup Language 

XPDL XML Process Definition Language 
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Glossary 

Augment 

Increase the size or value of something by adding 

something to it 

 

Cognitive 

Psychological processes involved in acquisition and 

understanding of knowledge, formation of beliefs and 

attitudes 

 

Competence 

Describes a person’s capability to do something 

adequately (general ability) 

 

Competency 

Describes a person’s capability to do something 

adequately (ability to perform a certain task) 

 

Constraint 

Anything that limits an organization achieving higher 

performance 

 

Disambiguation 
The act of making something clear 

 

Enabler 

Anything that allows an organization achieving higher 

performance 

 

Epistemology 

The theory of knowledge, with regard to its methods, 

validity, and scope 

 

Evidence 

The available body of facts or information indicating 

whether a belief or proposition is true or valid 

 

Rediscovery 

To discover again or independently of someone who 

has made a prior discovery 

 

Reinvention 

To invent again or anew, especially without knowing 

that the invention already exists 

 

Ontology 

The branch of metaphysics dealing with the nature of 

being 

 

Semantics 

It is the subfield that is devoted to the study of 

meaning, as inherent at the levels of words, phrases, 

etc. 

 

Slack resource 

In the business and management the level of available 

resources 

 

Syntax 

The arrangement of words and phrases to create well-

formed sentences in a language, The structure of 

statements in a computer language 
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Appendix 

 

1 Extract from the ASQ/ANSI/ISO 9001:2015 

(ASQ/ANSI/ISO, 2015) 

ASQ/ANSI/ISO 9001:2015 

7 Support 

7.1 Resources 

7.1.1 General 

7.1.2 People 

7.1.3 Infrastructure 

7.1.4 
Environment for the operation of 

processes 

7.1.5 Monitoring and measuring resources 

7.1.5.1 General 

7.1.5.2 Measurement traceability 

7.1.6 Organizational knowledge 

7.2 Competence 

7.3 Awareness 

7.4 Communication 

7.5 Documented information 

7.5.1 General 

7.5.2 Creating and updating 

7.5.3 Control of documented information 
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2 Extract from ISO/IEC 20000 

(ISO/IEC, 2010) 

Parts of ISO/IEC 20000 

ISO/IEC 20000-1:2011 
Service Management System 

Requirements 

ISO/IEC 20000-2:2012 
Guidance on the application of service 

management systems (SMS) 

ISO/IEC 20000-3:2013 
Guidance on scope definition and 

applicability of ISO/IEC 20000-1 

ISO/IEC TR 20000-4:2010 Process reference model 

ISO/IEC TR 20000-5:2013 
Exemplar implementation plan for 

ISO/IEC 20000-1 

ISO/IEC TR 20000-9:2015 
Guidance on the application of ISO/IEC 

20000-1 to cloud services 

ISO/IEC TR 20000-10:2015 Concepts and terminology 

ISO/IEC TR 20000-11:2015 

Guidance on the relationship between 

ISO/IEC 20000-1:2011 and service 

management frameworks: ITIL® 
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3 Extract from ISO/IEC 27K 

(ISO/IEC, 2016b) 

Parts of ISO/IEC 27K 

ISO/IEC 

27000:2016 

Information technology -- Security techniques -- Information 

security management systems -- Overview and vocabulary 

ISO/IEC 

27001:2013 

Information technology -- Security techniques -- Information 

security management systems -- Requirements 

ISO/IEC 

27002:2013 

Information technology -- Security techniques -- Code of 

practice for information security controls 

ISO/IEC 

27003:2010 

Information technology -- Security techniques -- Information 

security management system implementation guidance 

ISO/IEC 

27004:2016 

Information technology -- Security techniques -- Information 

security management -- Measurement 

ISO/IEC 

27005:2011 

Information technology -- Security techniques -- Information 

security risk management 

ISO/IEC 

27006:2015 

Information technology -- Security techniques -- 

Requirements for bodies providing audit and certification of 

information security management systems 

ISO/IEC 

27007:2011 

Information technology -- Security techniques -- Guidelines 

for information security management systems auditing 

ISO/IEC TR 

27008:2011 

Information technology -- Security techniques -- Guidelines 

for auditors on information security controls 

ISO/IEC 

27009:2016 

Information technology -- Security techniques -- Information 

security management for inter-sector and inter-organizational 

communications 

ISO/IEC 

27010:2015 

Information technology -- Security techniques -- Information 

security management guidelines for telecommunications 

organizations based on ISO/IEC 27002 

… … 
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4 Extract from the CMMI Processes and Practices 

 

The Capability Maturity Model Integration for Services contains 24 ‘Process Areas’ 

(PA) and 2 ‘Generic Goals’ (GG). The PAs have ‘Specific Goals’ (SG) and ‘Specific 

Practices’ (SP), the GGs have ‘Generic Practices’ (GP). The maturity levels have 

defined requirements, in addition the previous levels’ requirements have to be met, too. 

(SEI, 2010c) 

Maturity Level 2 - Managed 

CM - Configuration Management 

MA - Measurement and Analysis 

PPQA - Process and Product Quality Assurance 

REQM - Requirements Management 

SAM - Supplier Agreement Management 

SD - Service Delivery 

WMC - Work Monitoring and Control 

WP - Work Planning 

Maturity Level 3 - Defined 

CAM - Capacity and Availability Management 

DAR - Decision Analysis and Resolution 

IRP - Incident Resolution and Prevention 

IWM - Integrated Work Management 

OPD - Organizational Process Definition 

OPF - Organizational Process Focus 

OT - Organizational Training 

The purpose of Organizational Training (OT) is to develop skills and knowledge 

of people so they perform their roles effectively and efficiently. 

SG 1 A training capability, which supports the roles in the organization, is 

established and maintained. 

 SP 1.1 Establish and maintain strategic training needs of the 

organization. 

 SP 1.2 Determine which training needs are the responsibility of the 

organization and which are left to the individual work group or support 

group. 

 SP 1.3 Establish and maintain an organizational training tactical plan. 

 SP 1.4 Establish and maintain a training capability to address 

organizational training needs. 

SG 2 Training for individuals to perform their roles effectively is provided. 

 SP 2.1 Deliver training following the organizational training tactical 

plan. 

 SP 2.2 Establish and maintain records of organizational training. 

 SP 2.3 Assess the effectiveness of the organization’s training program. 
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RSKM - Risk Management 

SCON - Service Continuity 

SSD - Service System Development 

SST - Service System Transition 

STSM - Strategic Service Management 

Maturity Level 4 - Quantitatively Managed 

OPP - Organizational Process Performance 

QPM - Quantitative Project Management 

Maturity Level 5 - Optimizing 

CAR - Causal Analysis and Resolution 

OPM - Organizational Performance Management 

The purpose of Organizational Performance Management (OPM) is to 

proactively manage the organization’s performance to meet its business 

objectives. 

SG 1 The organization’s business performance is managed using statistical and 

other quantitative techniques to understand process performance shortfalls, 

and to identify areas for process improvement. 

 SP 1.1 Maintain business objectives based on an understanding of 

business strategies and actual performance results. 

 SP 1.2 Analyze process-performance data to determine the 

organization’s ability to meet identified business objectives. 

 SP 1.3 Identify potential areas for improvement that could contribute to 

meeting business objectives. 

SG 2 Improvements are proactively identified, evaluated using statistical and 

other quantitative techniques, and selected for deployment based on their 

contribution to meeting quality and process-performance objectives. 

 SP 2.1 Elicit and categorize suggested improvements. 

 SP 2.2 Analyze suggested improvements for their possible impact on 

achieving the organization’s quality and process-performance 

objectives. 

 SP 2.3 Validate selected improvements. 

 SP 2.4 Select and implement improvements for deployment throughout 

the organization based on an evaluation of costs, benefits and other 

factors. 

SG 3 Measurable improvements to the organization’s processes and 

technologies are deployed and evaluated using statistical and other 

quantitative techniques. 

 SP 3.1 Establish and maintain plans for deploying selected 

improvements. 

 SP 3.2 Manage the deployment of selected improvements. 

 SP 3.3 Evaluate the effects of deployed improvements on quality and 

process performance using statistical and other quantitative techniques. 
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Generic Goals 

GG 1 Achieve Specific Goals 

The specific goals of the process area are supported by the process of transforming 

identifiable input work products into identifiable output work products. 

GP 1.1 Perform the specific practices of the process area to develop work products 

and provide services to achieve the specific goals of the process area. 

GG 2 Institutionalize a Managed Process 

The process is institutionalized as a managed process. 

GP 2.1 Establish and maintain an organizational policy for planning and performing 

the process. 

GP 2.2 Establish and maintain the plan for performing the process. 

GP 2.3 Provide adequate resources for performing the process, developing the work 

products, and providing the services of the process. 

GP 2.4 Assign responsibility and authority for performing the process, developing 

the work products, and providing the services of the process. 

GP 2.5 Train the people performing or supporting the process as needed. 

GP 2.6 Place selected work products of the process under appropriate levels of 

control. 

GP 2.7 Identify and involve the relevant stakeholders of the process as planned. 

GP 2.8 Monitor and control the process against the plan for performing the process 

and take appropriate corrective action. 

GP 2.9 Objectively evaluate adherence of the process and selected work products 

against the process description, standards, and procedures, and address 

noncompliance. 

GP 2.10 Review the activities, status, and results of the process with higher level 

management and resolve issues. 

GG 3 Institutionalize a Defined Process 

The process is institutionalized as a defined process. 

GP 3.1 Establish and maintain the description of a defined process. 

GP 3.2 Collect process-related experiences derived from planning and performing 

the process to support the future use and improvement of the organization’s 

processes and process assets. 
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5 The relationship between ICM and KM 

(Wiig, 1997) 

 

Intellectual
Capital

Knowledge 
Management 

Processes

Identifying and structuring the related KM processes that are
Linked to the desired IC elements

Organising and facilitating KM processes to create and 
Maximise the IC targeted

Customer
Capital

Outstanding
customer

relationship

Superior
products and 

services

Continued
discovery and

innovation

Obtain best
knowledge
anywhere

Effective
knowledge

sharing

Knowledge 
friendly culture

The relationship between IC and KM (Wiig, 1997)
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6 Core questions 

Domain A – Business process management 
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Domain B – Knowledge management 

 

 

A
SQ

/A
N

SI
/I

SO
 

90
01

:2
01

5

IS
O

/I
EC

 T
R

 2
00

00
-

4:
 2

01
0

IS
O

/I
EC

 2
70

01
: 

20
13

C
O

B
IT

 v
5

IT
IL

 v
3

C
M

M
I v

1.
3 

(S
V

C
)

P
C

M
M

 v
2.

0
Si

x 
Si

gm
a

1
A

re
 t

h
e 

m
o

st
 a

ct
iv

e 
ro

le
s 

an
d

 

p
er

so
n

s 
id

en
ti

fi
ed

?

D
av

en
p

o
rt

 a
n

d
 P

ru
sa

k,
 

1
9

9
8

D
av

en
p

o
rt

 e
t 

al
.,

 2
0

0
6

X
X

X
X

X

2
A

re
 t

h
e 

h
ig

h
 im

p
ac

t 
em

p
lo

ye
e

s 
in

 

a 
d

is
ti

n
gu

is
h

ed
 r

o
le

?

D
av

en
p

o
rt

 e
t 

al
.,

 2
0

0
6

D
ea

r 
an

d
 M

o
o

s,
 1

9
8

6

D
ru

ck
er

, 1
9

6
9

G
ra

n
t,

 2
0

1
0

M
er

ti
n

s 
et

 a
l.

, 2
0

0
3

St
ig

lit
z,

 2
0

0
4

X
X

X
X

X
X

3
C

an
 t

h
e 

co
m

p
et

en
t 

p
er

so
n

s 
b

e 

re
a

ch
ed

 im
m

ed
ia

te
ly

?

D
av

en
p

o
rt

 e
t 

al
.,

 2
0

0
6

D
ea

r 
an

d
 M

o
o

s,
 1

9
8

6

St
ig

lit
z,

 2
0

0
4

X
X

X
X

X
X

4
A

re
 t

h
e 

co
m

p
et

en
ci

es
 

d
o

cu
m

en
te

d
?

D
av

en
p

o
rt

 e
t 

al
.,

 2
0

0
6

G
ra

n
t,

 2
0

1
0

X
X

X
X

X

5
Is

 t
h

e 
p

as
si

ve
 k

n
o

w
le

d
ge

 o
f 

th
e 

em
p

lo
ye

e
s 

d
o

cu
m

en
te

d
?

D
av

en
p

o
rt

 a
n

d
 P

ru
sa

k,
 

1
9

9
8

D
av

en
p

o
rt

 e
t 

al
.,

 2
0

0
6

G
ra

n
t,

 2
0

1
0

X
X

X
X

X

6

A
re

 t
h

e 
d

if
fe

re
n

t 
ty

p
e 

o
f 

kn
o

w
le

d
ge

 e
le

m
en

ts
 m

ea
su

re
d

 

(s
u

b
st

it
u

te
, 

co
m

p
le

m
en

ta
ry

, r
ar

e-

u
n

iq
u

e,
 c

ri
ti

ca
l, 

co
m

p
et

it
iv

e 

ad
va

n
ta

ge
)?

C
o

h
en

, 2
0

0
6

G
ra

n
t,

 1
9

9
6

b

G
ra

n
t,

 2
0

1
0

M
ar

ch
, 1

9
9

1

Sv
ei

b
y,

 2
0

1
0

V
ar

ia
n

, 2
0

0
1

X
X

X
X

X

7
D

o
 t

h
e 

em
p

lo
ye

e
s 

kn
o

w
 e

a
ch

 

o
th

er
's

 c
o

m
p

et
en

ci
es

?

D
av

en
p

o
rt

 a
n

d
 P

ru
sa

k,
 

1
9

9
8

D
av

en
p

o
rt

 e
t 

al
.,

 2
0

0
6

X
X

X
X

X

8

D
o

es
 t

h
e 

ex
p

lic
it

 k
n

o
w

le
d

ge
 

d
o

m
in

at
e 

w
it

h
in

 y
o

u
r 

co
rp

o
ra

te
's

 

d
o

m
ai

n
?

G
ra

n
t,

 2
0

1
0

X
X

X
X

X

D
o

m
ai

n
 B

K
n

o
w

le
d

ge
 m

an
ag

em
en

t

N
r.

Q
u

es
ti

o
n

Th
eo

ry

St
an

d
ar

d
M

et
h

o
d

o
lo

gy



156 

 

 

  

A
SQ

/A
N

SI
/I

SO
 

90
01

:2
01

5

IS
O

/I
EC

 T
R

 2
00

00
-

4:
 2

01
0

IS
O

/I
EC

 2
70

01
: 

20
13

C
O

B
IT

 v
5

IT
IL

 v
3

C
M

M
I v

1.
3 

(S
V

C
)

P
C

M
M

 v
2.

0
Si

x 
Si

gm
a

9
Is

 t
he

 le
ve

l o
f 

kn
ow

le
d

ge
 s

ha
ri

ng
 

kn
ow

n 
w

it
hi

n 
yo

ur
 o

rg
an

iz
at

io
n?

D
ru

ck
er

, 1
96

9

G
ra

nt
, 2

01
0

M
er

ti
ns

 e
t 

al
., 

20
03

W
oo

lc
oc

k,
 2

00
1

X
X

X
X

X

10
H

o
w

 s
uc

ce
ss

fu
l i

s 
th

e 
kn

ow
le

d
ge

 

sh
ar

in
g 

w
it

hi
n 

th
e 

or
ga

ni
za

ti
on

?

D
ru

ck
er

, 1
96

9

G
al

lie
rs

, 1
99

8

G
ra

nt
, 2

01
0

X
X

X
X

X

11
D

o 
yo

u 
ha

ve
 a

 k
no

w
le

d
ge

 

re
p

os
it

or
y?

G
ra

nt
, 2

01
0

X
X

X
X

X

12
Is

 t
he

 k
no

w
le

d
ge

 r
ep

os
it

or
y'

s 

ut
ili

za
ti

on
 m

ea
su

re
d

?

C
oh

en
, 2

00
6

G
ra

nt
, 1

99
6b

G
ra

nt
, 2

01
0

M
ar

ch
, 1

99
1

Sv
ei

by
, 2

01
0

V
ar

ia
n,

 2
00

1

X
X

X
X

X
X

13
A

re
 t

he
re

 d
ef

in
ed

 t
ra

in
in

g 
pl

an
s 

fo
r 

th
e 

sp
ec

if
ic

 r
ol

es
?

G
ra

nt
, 2

01
0

M
er

ti
ns

 e
t 

al
., 

20
03

X
X

X
X

X

14
W

ho
 d

ec
id

es
 a

bo
ut

 t
he

 t
ra

in
in

g 

pl
an

's
 c

on
te

n
t?

G
ra

nt
, 2

01
0

Si
ng

h,
 1

98
6

X
X

X
X

X

15

D
o 

th
e 

em
pl

oy
ee

s 
ha

ve
 a

 

de
d

ic
at

ed
 t

im
e 

fo
r 

fu
lf

ill
in

g 
th

e 

tr
ai

ni
ng

s?

G
ra

nt
, 2

01
0

Si
ng

h,
 1

98
6

X
X

X
X

X
X

16

Is
 it

 a
 m

an
da

to
ry

 p
ro

ce
ss

 t
o 

ha
nd

 

ov
er

 t
he

 k
no

w
le

d
ge

 b
ef

or
e 

ro
le

 

ch
an

ge
s?

D
av

en
po

rt
 e

t 
al

., 
20

06

G
ra

nt
, 2

01
0

X
X

X
X

X
X

X

17
D

o 
yo

u 
m

ea
su

re
 t

he
 b

us
in

es
s 

lo
ss

 o
f 

le
av

in
g 

em
pl

oy
ee

s?

C
oh

en
, 2

00
6

M
er

ti
ns

 e
t 

al
., 

20
03

Sv
ei

by
, 2

01
0

X
X

X
X

X
X

X

18

D
oe

s 
yo

ur
 o

rg
an

iz
at

io
n 

us
e 

th
e 

be
st

 s
ol

ut
io

ns
 a

ga
in

st
 t

he
 

bu
si

ne
ss

 p
ro

bl
em

s?

X
X

X
X

X
X

X

19
D

oe
s 

yo
ur

 c
or

po
ra

te
's

 s
tr

at
eg

y 

co
ve

r 
kn

ow
le

d
ge

 m
an

ag
em

en
t?

X
X

X
X

20
D

o 
th

e 
em

pl
oy

ee
s 

ha
ve

 

co
m

m
un

ic
at

io
n 

is
su

es
?

G
al

lie
rs

, 1
99

8

G
ra

nt
, 2

01
0

X
X

X
X

X

D
om

ai
n 

B

Kn
ow

le
d

ge
 m

an
ag

em
en

t

N
r.

Q
ue

st
io

n
Th

eo
ry

St
an

da
rd

M
et

ho
do

lo
gy



157 

Domain C – Renewal ability 
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7 Correlation coefficient 

(This point is based on external resources (Kubiak and Benbow, 2009).) 

 

7.1 Correlation calculation (Pearson) 

 

“Correlation is finding a relationship between two or more sets of data. It measures 

direction (negative, positive) and strength (strong, moderate, and weak) of the 

relationships between variables. The strength of the relationship between x and y 

measured by how close the correlation coefficient is to +1.0 or -1.0. When r is positive, 

the relationship between x and y is positive, and when r is negative, the relationship is 

negative. A correlation coefficient close to zero is evidence that there is no relationship 

between x and y. 

We can calculate the correlation coefficient using the following formula: 

 

  
 

   
∑

    ̅     ̅ 

    
 

 

where n = number of paired samples,  ̅ and  ̅ are mean values of x and y, and    and 

   are standard deviations od samples x, y. 

Procedure for Calculating the Correlation Coefficient 

1. Calculate the mean for all x values ( ̅) and the mean for all y values ( ̅) 

2. Calculate the standard deviation of all x values (  ) and the standard deviation 

for y values values (  ) 

3. Calculate (x- ̅) and (y- ̅) for each pair (x, y) and then multiply these 

differences together 

4. Get the sum by adding all these products of differences together 

5. Divide the sum by    X    

6. Divide the result of step 5 by n-1, where n is the number of (x,y) pairs 

 

Hypothesis test for the correlation coefficient 

H0 : ρ = 0 
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Ha : ρ ≠ 0 

Test statistic:    
 √   

√    
 

  
 
    

 

If T >   
 
     , then null hypothesis is rejected that ρ = 0.” 

 

7.2 Correlation calculation (Mean square contingency coefficient) 

 

“The phi coefficient (φ) is a measure for association for two binary variables. It is 

related to the chi-squared statistic. 

Two binary variables are considered positively associated if most of the data falls 

along the diagonal cells. They are negatively associated if most of the data falls of the 

diagonal. 

 
y = 1 y = 0 total 

x = 1 n11 n10 n1● 

x = 0 n01 n00 n0● 

total n●1 n●0 n 

 

  
             

√  ●  ● ●  ● 

 

 

Hypothesis test for the correlation coefficient 

(r = row, c = column) 

H0 : pij = pi●p●j 

Ha : pij ≠ pi●p●j 

Based on    ∑ ∑
       ● ●   ●● 

 

  ● ●   ●●

 
   

 
    the test statistic (contingence chi square):  

   ∑∑         
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(    are the observed values ~    , the product of the marginal relative frequencies 

(  ● ●   ●●) called expected values    ) 

  
              

If the test statistic >   
             , then null hypothesis is rejected that there is 

no correlation.” 

 

7.3 Scatter diagrams 

 

“The scatter diagram is a visual tool used to display relationships or associations 

between two variables, cause and effect, etc. The plot pattern identifies whether there 

is any positive or negative correlation, or no correlation. There is also the possibility 

for a nonlinear relationship between the variables. The positive correlation between 

variables does not mean there is a cause-and-effect relationship. When r is positive, the 

scatter diagram displays a positive slope, and when r is negative it displays a negative 

slope. The closer r is to 1 or -1, the stronger the association between the two variables 

and the higher the likelihood that the variables are related.” 

 


