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Abstract. This article presents a new meta-modeling approach for intangible 

resources. The method combines Enterprise Modeling (EM) and the resource 

value innovation model from the knowledge management (KM) field. In 

particular, fractal enterprise modeling (FEM) language has been used for 

constructing the intangible resources’ level of development. The practical 

application of the proposed method deploys a real case example in the strategic 

analysis of the organizational change within the product innovation activities. 

The results imply that the proposed method has a good potential to incorporate 

the intangibles into EM. First, it has been possible to represent the intangible 

resources’ level of development. Second, the FEM models produced in the study 

have been useful in the analysis of how tacit knowledge is acquired and 

appropriated within the organization’s strategic capability building. The study 

resulted in producing modeling and analyzing patterns that can be reused in 

similar situations. The research followed the Design Science Research (DSR) 

methodology. 

Keywords: Enterprise Modeling, Fractal Enterprise Modeling, FEM, Capability 

Building, Innovation, Organizational Learning. 

1 Introduction 

The success of a modern organization no longer relies only on the process efficiency and tangible 

aspects, such as physical resources, structure, and processes [1]–[3] but incorporates many 

resources that are intangible, such as knowledge, competencies, learning, capabilities, 

relationships, organizational culture, etc., [2]–[5]. Moreover, the tangibles diminish in their 

importance as differentiating factors of competitive advantage [6]–[8], because the intangible 

resources allow the utilization of other resources more efficiently [9] and have a significant 

influence on the emergent properties within an organizational system [10]–[13]. Although, the new 

business reality emphasizes the strategic importance of the intangibles [14]–[17], simply being 
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aware of their significance may not be equal to being able to apply them in a particular 

organizational setting/situation. Managers need more practical tools that help to extract the 

available knowledge on the intangibles from their organizations. This knowledge should be 

deconstructed and organized in such a manner that may improve the utilization of the intangibles, 

e.g., understanding the state, the composition, and the origin of the intangible resources specific 

to the organization. However, most of the existing, traditional, enterprise models are oriented to 

capture the visible or tangible aspects of an organization by applying process modeling, goal 

modeling, role modeling, resource-based view, etc., [18]–[23]. Since intangible organizational 

resources construct a wide area of a managerial agenda [13], [24]–[26], they should have a larger 

representation within the enterprise models.  

To this point, there are very few studies trying to address the problem of the intangibles’ 

underrepresentation within enterprise models, see examples in [15], [24], [27]–[30]. At present, 

the intangibles are represented by the generic, well-established conceptual models or frameworks, 

e.g., resource value hierarchy [31], learning and knowledge models [32]–[34], dynamic capability 

or change models [35]–[38], etc., and by largely dominating mathematical models (to name a few 

[10]–[12], [16], [39]–[42]). The mathematical models are oriented on proving and emphasizing 

the significance and/or impact of the intangibles on the organizational performance; rather than 

their constituents, configuration, and application that may help to improve the resource 

management in a given business instance. Also, the conceptual models may be of little practicality 

for the managers due to their high level of abstraction [43]–[46]. Even though some attempts to 

incorporate the intangibles in the enterprise modeling (EM) languages exist (see examples in [15], 

[24], [29], [30]), the field of EM is lagging in modeling of the interconnections between the 

tangible (such as structure, processes, and physical resources) and the intangible aspects (such as 

knowledge and experience).  

This article is concerned with the usage of EM to represent the interconnections between the 

intangible aspects, such as tacit knowledge at different organizational levels, and tangible aspects, 

such as processes and structure. Fractal Enterprise Modeling (FEM) is used for this purpose (more 

details on FEM are available in in Section 2). This article also provides a demonstration of how 

fractal representation can be used in the business analysis deploying a real case example in building 

innovation capabilities. The studied organization has recently undergone a structural change to 

improve its strategic position in the high-tech business-to-business (B2B) telecommunication 

industry. The modeling project makes use of FEM by assisting management with the investigation 

of the low-level processes design concerning strategic goal achievement. Particularly, the analysis 

focuses on the interconnections between the tangible and the intangible elements at the lower level 

of the organizational system to understand what factors may be responsible for the strategic state 

at a higher level of the organization.  

Thus, the study aims to propose a meta-modeling method for intangible resources using FEM 

and to demonstrate how this method can be used in practice. Management theories, such as 

organizational learning [32], [47], [48], innovative capability building [7], [8], and the resource 

value innovation framework [31] have been employed for the evaluation and explanation of the 

outcomes. This research deploys a Design Science Research (DSR) methodology.  

The article has the following structure: in Section 2, the short overview of FEM is presented, 

including its relevance to the problem and solution; in Section 3, the application of the DSR 

methodology is described; Section 4 provides more details on the business case; in Section 5, the 

knowledge base of the research is detailed; Section 6 presents the results of the 

demonstration/evaluation; in Section 7, the results are discussed and the lessons learned are listed; 

in Section 8, the limitations and the future research plans are outlined; and, in Section 9, the 

presented research is summarized.  
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2 Fractal Enterprise Modeling (FEM) 

Fractal Enterprise Modeling (FEM) is a modeling method based on a fractal view of an 

organization. FEM was originally constructed to solve a particular problem: finding all (or to the 

maximum extent) processes in the organization including invisible ones. In this article, only a short 

overview of FEM is presented; more on the main principles of building FEM models can be found 

in [49], [50].  

2.1 Short Overview of FEM 

The FEM model includes three types of elements: business processes, assets, and relationships 

between them. A process is graphically represented by an oval, an asset by a rectangle, and a 

relationship between a process and an asset by an arrow (see Figure 1). A label inside the oval or 

a rectangle annotates the name of a process or asset respectively. There are two types of 

relationships in the fractal model. The first is a relationship between a process and an asset showing 

how an asset is used in a process. In this case, the arrow points from the asset to the process, has a 

solid line, and is labeled according to the role it plays in the process. The second is a relationship 

between an asset and a process showing how a process changes an asset. In this case, the arrow 

points from the process to the asset, has a dashed line, and is labeled to specify the way a process 

changes an asset. Using these three elements (business processes, assets, and relationships between 

them) in a recursive manner allows us to build a directed graph.  

FEM uses archetypes or patterns of fragments from which a particular FEM model can be built. 

The FEM model has two generic archetypes or modeling patterns, process-assets and asset-

processes. A process-asset pattern shows what resources are needed to run the process (the (a) 

model in Figure 1). An asset-process pattern shows what processes must be in place to have an 

asset in the required conditions (the (b) model in Figure 1). This archetype is illustrated in Figure 

1 by the red elements showing, e.g., how the workforce asset can be changed by a process of either 

acquiring, maintaining, or retiring. Thus, the main principle of building the FEM model is realized 

by alternative application of these two archetypes, in a recursive manner, representing self-similar 

patterns on different scales, thereby, the term “fractal” is used in the technique. If more details are 

needed on the process, the process decomposition pattern can be applied (the (c) model in Figure 

1). The archetypes in FEM can be applied at the different organizational or system scales, e.g., the 

archetype can represent a whole organization, which then can be decomposed to obtain more 

details of the organization, until an individual task is reached, which cannot be decomposed 

further. More on FEM constructs can be found in [49].  

 

 

Figure 1. FEM’s generic archetypes (patterns) 
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To support modelers in adopting the FEM technique, the FEM toolkit has been developed based 

on the ADOxx platform†. 

2.2 Deploying FEM 

This section provides more details on the presented problem and the design of a potential solution 

for deploying FEM. It also gives some justification for FEM application and suitability for the 

purpose. Note, that, as the DSR methodology suggests, the design science activities should be 

combined with the existing knowledge base to ensure rigor in the innovative design solution [51], 

some researchers question the essence of the rigor aspect within DSR. For instance, [52] and [53] 

argue that while theories can serve as a source of creative ideas for grounding the design (such as 

opportunities/problems or existing artifacts/methods), the obligation to ground the research on 

descriptive theories is unrealistic and even harmful to the field. Thus, in the presented research, 

the author makes deliberate abstractions from the existing solutions and methods to facilitate 

innovative and creative thinking. FEM has been chosen, mainly, because of its potential to be 

applicable for the solution of the problem described in this article. The discussion about FEM’s 

advantages over other possible methods for solving the problem is a matter of the future research.  

EM is concerned with the description of the key components of the business to achieve 

alignment between different areas [5]. Each of the areas has a dedicated modeling technique 

intending to provide either top-down analysis, such as with goal modeling that breaks down the 

strategic objectives [54] and roles modeling [55]; or bottom-up, such as business process modeling 

that describes operational activities [56] and IT infrastructure and service modeling, e.g., as with 

the ArchiMate language which emphasizes relationships between IT infrastructure and services 

[57]. However, it has been argued for decades that the disjoint modeling domains produce a 

fragmented picture of an organizational system which provides poor support for strategic analysis 

[58]–[60] or neglects to offer business managers the tools to reason about their enterprise design 

alternatives that improve alignment between strategy, operations, and IT design [15]. Often the 

top-down models are mainly built with the inputs from the domain experts [15], while the operative 

level is mostly concerned with the concrete actions, the depiction of which is a complex task [27]. 

Consequently, the operative business is unfamiliar with the EM models, because an EM language 

is purposefully designed on a high level of abstraction; hence, the collection of the specific 

knowledge and experiences from a variety of employees results in a high complexity that cannot 

be depicted by the EM language [27].  

The need for finding ways to enable holistic modeling attracts ever more attention in EM. The 

majority of the studies refer to the problem of holism in the EM field as to a lack of efficiency in 

the process of information gathering due to both, the information complexity and the number of 

sources/stakeholders. Hence, nowadays research is governed by the exploration of the ways to 

automatize knowledge acquisition during the application of the available EM techniques [15], [27], 

[28]. However, to address the problem of holism within EM, it is necessary to increase attention 

to the notion of the intangibles given their growing significance and impact on organizational 

success [1], [10]–[13], [13], [41], [61]. Yet, there is a very limited spectrum of EM approaches 

concerning integrating and understanding the intangibles in organizational settings. Even though 

some examples of the intangibles’ incorporation into the EM languages can be found in, e.g., iStar 

[62], through a combination of the knowledge management (KM) and EM disciplines [15], [24], 

[29], [30], and simulation techniques to characterize the intangible assets [14], most of the recent 

research is dominated by measuring the impact of intangibles on the business performance using 

the mathematical models [10]–[12], [17], [39], [40]. Thus, there is no obvious solution to how to 

incorporate the intangibles into the business analysis within the existing EM models, e.g., within 

their hierarchy, components, composition, origin, possession, how they are used and interwoven 

into the tangible settings, etc. Besides, there is some inconsistency in understanding what 

 
† Available at www.fractalmodel.org 

http://www.fractalmodel.org/
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intangibles are; therefore, a clearer definition is needed [42]. For instance, the existing theories 

define intangibles as operant resources, such as tacit knowledge, competencies, capabilities, 

culture, and relationships [2], [3], [31]. Also, some researchers may consider organizational 

policies and models as intangibles, consequently, addressing the intangibles’ modeling in relation 

to, potentially, tangible assets (see, e.g., [14]). Moreover, the scarcely existing research also tends 

to segregate the intangibles categories focusing independently on, e.g., Research and Development 

(R&D) and learning, human and social capital, technological and informational capital, etc. [63]–

[65]. The lack of a holistic view of an enterprise has been also re-confirmed in the previous 

applications of FEM in the practical settings [66], [67]. Namely, it has been challenging to trace 

the high-level strategic requirements to the different low-level aspects of an enterprise (such as 

culture) when modeling for operational decision-making [66].  

One way of looking at the problem is to apply a meta-modeling technique [5], [15], [68]–[71]. 

Furthermore, some researchers argue, that when using the meta-modeling approach of the different 

viewpoints comprising an enterprise, e.g., goals, processes, business context, information, etc., the 

capabilities should be an integral part responsible for the whole [5]. This is because the capability 

is a higher-level component, more strategically oriented, and is useful for the analysis of the effects 

of change in the business context. Another way is to emphasize the systems view on an enterprise, 

where different aspects are interwoven in a manner that produces emergent systemic properties 

[72], [73]. In this case, the potential modeling solution should have the possibility to represent all 

necessary business elements, both tangible and intangible, at the different scales of an enterprise, 

and show the interconnections between them, i.e., it should show the enterprise as a system. At the 

same time, the modeling language should be as simple as possible to fit the conceptual modeling 

requirements [43], [44].  

FEM might be a promising modeling method for considering intangibles because it has both: a 

conceptual modeling language representing a fractal view of an organization based on the 

interconnections of the replicated patterns at different scales of the system, and a modeling tool 

based on the ADOxx platform. FEM uses a very simple language containing only a few basic 

elements. It is characterized by its inherited emphasis on recurring and interconnected patterns at 

a progressively smaller scale when constructing a model of an organization consistently and 

systemically. Thus, it is possible to represent and connect the processes at different levels (where 

the entire enterprise might be described in terms of the main service which can be decomposed to 

the level of a single activity at the bottom) and assets of different types (representing different 

domains, e.g., technical, human, physical resources, etc.). This idea is described in more detail in 

[74]. Hence, the method integrates system thinking and the fractal view of an organization 

proposed by [75]. System thinking is characterized by a fundamental property called holism, i.e., 

the emergent properties that are meaningful only when attributed to the whole system [72]. 

Analysis of the interconnections in FEM models may help to enhance the understanding of the 

relevant chains of the relationships across the fractal hierarchy and the emergence of the system 

properties. For instance, the idea of how the value capture activities can be identified through the 

interconnections of various aspects for a certain strategy implementation is presented in [76]. Thus, 

the fractal conceptual approach advances over other methods by providing a homogeneous 

language to represent multiple business areas that may be expanded or collapsed. FEM’s 

homeostatic property allows changes to be detected at the end of the systemic fractals and indicate 

the necessity for change and adaption from the bottom-up; or navigate through the system top-

down to implement necessary adjustments along the chain of relationships between fractal levels. 

Hence, the FEM model is seen as a stem to modeling of an enterprise: while, other, perhaps more 

suitable, techniques can be used for extensions of the branches at a higher granularity. In this way, 

the proposed fractal concept may enable higher complexity modeling making the requirements 

traceable to any aspect of the business. Whereas, complexity management can be addressed by the 

relatively recent visionary development trends in enterprise modeling tools [69], [70], [77], still, 

there is a need to test the limits of the method, i.e., to understand to what extent FEM can be 
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representative of the different business areas, and to which ends it is better to deploy the other 

languages.  

This article contributes to a better understanding of how to incorporate the intangible resource 

modeling within EM deploying the new meta-modeling method that combines the resource Value 

Innovation model [31] and FEM language. The integration of the resource development hierarchy 

and the FEM technique advances the meta-modeling idea by the possibility to perform a more 

enterprise-specific, yet integrated, low-level process analysis. Such analysis may outline the 

(missing) elements important at high-level processes, i.e., the processes that generate the economic 

value at the end of a chain.    

The result is presented in terms of the patterns distinguished during the practical application of 

FEM: modeling and analyzing (see examples in [50], [66]). A modeling pattern advises on how to 

build a model for resource level analysis. An analyzing pattern, e.g., a problem type, refers to a 

particular area of business analysis. The article also discusses the outcomes of analyzing problem 

pattern application in a case example.  

3 Methodology 

The application of the DSR methodology, in general, is described in sub-Section 3.1 and the data 

collection method is outlined in sub-Section 3.2. 

3.1 Application of DSR 

The DSR approach is deployed as the main research methodology in this study. The DSR process 

described by [78] consists of seven iterative steps: identify the problem, define the solution, design, 

demonstrate, evaluate, and communicate. This article represents the communication step reporting 

on the results of the designed solution through demonstration and evaluation, i.e., it aims to show 

how an artifact, the meta-modeling method in this case, may address a practical problem in a given 

instance [78]. Thus, the presented research contributes to the knowledge generation about the 

possible alternative solutions to the problem by deploying a particular modeling method, FEM. 

From the DSR perspective, the application of FEM in the strategic analysis of the presented 

business situation (Section 6) generates a type of ‘missing’ knowledge [51] about the possibilities 

of the proposed method to support business analysis for the purpose. Also, to find the missing 

knowledge, it is useful to carry out the research using existing knowledge because it gives the 

extent of the missing knowledge and the challenges faced in filling the gap [51]. FEM has already 

been tested in multiple case studies (see examples in [66], [67], [74], [79], [80]) to investigate its 

modeling and analytical suitability in various business situations. Although the results have been 

promising, the quality of the analysis has encountered the issue of modeling integrity or holism. 

This includes the conceptual and methodological limitations associated with the modeling of 

intangible resources. Because the emergent properties assigned to the systemic holism are based 

on the interconnections between such resources [72], this work is dedicated to addressing this 

limitation.  

The new knowledge, obtained in this work, enables the innovative design which calls for 

research that will fill the knowledge gaps necessary for creating a novel design [81]. The new 

design concerns the conceptual methods deploying a meta-modeling for intangible resources using 

FEM. Thus, more precisely, this article is aiming at improving the knowledge about the solution 

(meta-model) to the stated problem as discussed in Section 2. This new knowledge adds to the 

knowledge base that extends the theories and methods, which is the key outcome in the DSR [52], 

[53]. 

The innovation part of the conceptual method demonstrated in this article is based on two 

features: the existing theories about the intangible resources conceptualization, and the 

combination of the intangibles conceptualization and the fractal modeling technique, i.e., merging 

the existing intangible resource hierarchical concepts with the FEM language (the details are 
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presented in Section 6). Thus, the design step in the DSR produces an artifact in the form of 

tangible knowledge about the new method of modeling and analyzing the organizational intangible 

resources by combining a fractal view of an organization and the value added or resource hierarchy 

model.  

During the application of the proposed method in real business settings, the demonstration and 

evaluation steps are performed simultaneously. The demonstration uses examples from the 

modeling project involving a high-tech organization. In this project, FEM has been applied in the 

investigation of the different business issues on multiple occasions. The evaluation is embedded 

in the demonstration process [78]. The demonstration step in DSR requires effective knowledge 

of how to use the tested artifact to solve a specific problem [78]; while the evaluation step requires 

assumptions (or hypotheses) about the performance [51], [78]. The presented demonstration has 

used the knowledge on FEM usage available at the moment. However, the additional knowledge, 

obtained during the construction of the FEM models/patterns, is new knowledge that is fed back 

into the evaluation and/or the next cycle of re-design or finding a solution to the given problem. 

The evaluation has generated new insights about the design suitability and/or how to use FEM for 

the purpose. Note, that the evaluation in DSR contradicts the positivistic interpretation of the 

results. Positivism either confirms or contradicts the hypothesis. But the results of the presented 

FEM study neither confirm nor contradict an assumption or hypothesis. Both negative and positive 

outcomes are accepted and treated as new knowledge outlining future development and ideas. The 

acquired knowledge represents the results of the evaluation in the form of lessons learned about 

the new method. The generated new type of knowledge might be useful for future iterations by (a) 

understanding how fractal technique may enhance the existing resource modeling, (b) providing 

insights into how FEM’s modeling language can be improved for the purpose, and (c) generating 

new possibilities for FEM application for the future research directions.  

The main requirement for the evaluation of FEM for the presented purpose is the possibility to 

represent the value added resource development concept [12] and its usefulness in the business 

analysis. Because the knowledge obtained in this work may belong to either the inner or outer 

environmental layer in relation to FEM application for the purpose, the behavior of the artifact is 

constrained by both. The outer environment is the set of external forces acting on the artifact; 

whereas, the inner environment is the set of components and relationships between them that 

construct the artifact [81]. Thus, future innovation may find a more suitable environment to 

improve FEM performance and/or adjust FEM’s design as a concept and/or as a software tool.  

3.2 Data Collection Method 

Within a DSR process, several research strategies and methods for data collection and data analysis 

can be used. The research strategy used for the demonstration in this research is a case study. The 

case study has been chosen because it is associated with the framework for the synergy of rigorous 

and relevant research of emerging phenomena within DSR, according to [82], [83]. Thus, the 

relevance of the presented research is addressed through the contextual application of FEM. The 

advantage of a case study is in the triangulation of data sources that elevates the understanding of 

a particular business instance, thus, increasing the validity of analysis [84]. However, case studies 

are criticized for the “impossible-to-precisely-pin-down-knowledge” [51, p. 128]. This 

methodological weakness produces biases in the knowledge generation and its analysis and, 

therefore, the results may be questioned. 

The main data source in the project has been the interviews with the senior manager in the case 

organization. The semi-structured interview form has been chosen to ensure that the obtained data 

is relevant to the research question, simultaneously encouraging the participant to express their 

opinions that they may find relevant to the topic [82], [84]. 

Mixed methods of data collection, e.g., multiple interviews and observation, could have been 

beneficial in the study but were not applied. The observation bypasses the biases associated with 

the interviews where the reliability of the collected data relies on the experience, interpretations, 
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and knowledge, as well as encounter memory glitches of the participants [82], [84]. However, the 

observation introduces another drawback such as the effect of the observer on the observed, lack 

of trust, additional cost, etc., [85], [86]. Hence, as the mixed methods entailed unproportionally 

larger costs than the improvement of the data quality, in this case they were dismissed. 

4 The Situation Faced in the Business Case 

This section presents a short description of the business case. More details can be found in the 

previous work where the same data is used [50], [66]. 

The organization, where FEM was applied to assist in the strategic analysis of organizational 

change, operates in the B2B field of Information and Communication Technologies (ICT). The 

global corporation produces and sells test measurement equipment. For several years, the business 

has been challenged by the rapidly changing environment and tough competition. Consequently, 

the company’s position as a technological leader in the field has been compromised. Among the 

reasons are listed the lack of a common vision and coordinating activities between different 

functions and departments within the product development.  

Multiple Business Units consist of dedicated R&D teams and Product Marketing. All of them 

cooperate with different Sales divisions independently. This results in the inconsistent information 

provided to the customers which affects customer relationships. Moreover, the work was organized 

in a reactive manner, i.e., oriented on ‘listening to the customers’ needs and serving what they ask 

for. For instance, the customers may have contact with the different sales departments or business 

units when communicating their needs. Hence, each of the business units tries to address the needs 

but these actions are not coordinated among them. According to the interviewed management, this 

was a historical pitfall and such tactics resulted in a short-term product strategy development that 

led the corporation to an undesirable, defensive position.  

Such a dissatisfactory situation forced the top management to pursue a structural adjustment to 

its R&D department. In particular, a new department, the Technological Advisory team, has been 

established. Its role is to develop a long-term, holistic product strategy and to enhance the 

collaboration between different departments. The top management has a certain expectation about 

the improvement of the strategic position, however, this change is rather an experiment based on 

‘gut feeling’, i.e., there is much confusion about how to conduct a strategic analysis of the impact 

of the change. The management also emphasized that it is important to have a common 

understanding of what aspects the change is concerned with in operations that may influence the 

positive outcome.  

To assist management in this task, the modeling project has been initiated based on mutual 

benefits. The company has been provided with models showing interactions between the 

company’s assets and activities involved in innovation within R&D processes. The modeling focus 

has been on managing the competencies necessary for innovation capability building based on 

information and knowledge.  

All data obtained in this research project is treated with the highest confidentiality to ensure no 

harm to the organization. The usage of information, risks, and benefits are regulated in the consent 

form, signed by both parties. 

5 Knowledge Base 

The business case briefly presented in Section 4 concerns strategic innovation issues where 

organizational learning is an integral part. This section provides more insights into relevant 

strategic analysis theories that control the modeling direction, i.e., what aspects and why should 

be visualized in the models. In particular, the learning characteristics provide the basis for analysis 

of how different types of knowledge, acquired and used at the lowest level, influence 

organizational capability building. To approach such analysis using modeling, the resources and 

the interconnections underlying learning as well as the resource development stages must be 
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visualized. The resource management theories are deployed to provide the basis for the 

categorization of the resources and to describe their development using modeling. The adjustment 

of the categorization to the FEM language is also described.  

5.1 Innovation and Organizational Learning 

In a customer-driven environment (as in the business case presented Section 4) the innovation 

capability is essential for sustaining performance in high-tech global markets [8]. It can be 

explained by the fact that the internal mode of operating is driven by global competition that, in 

turn,  drives the ability to ‘invent’ and exploit new markets [87]. Therefore, knowledge creation 

and continuous organizational learning are articulated as the key resources to sustain the 

innovation capability as a competitive advantage through differentiation [47], [88]. One of the 

popular views is proposed by [32], [47], [48]. The researchers define two types of learning: 

adaptive and generative. The former is related to the detection and correction of performance gaps 

to achieve organizational goals. The latter is related to active learning by questioning the 

assumptions and behavior underlining what has been learned and taken for granted. Putting these 

two types of learning into organizational practices and routines for the modeling purpose, adaptive 

learning might be associated with the efficiency or operational capability through the experience 

obtained in performing a task or process [33]. Generative learning might be associated with the 

innovation capability through the differentiation achieved by challenging the ways of applying the 

knowledge to generate new ideas [33].  

It is important to note that both types of learning have to be habitualized and internalized to 

become powerful [89]. The social perspective on learning inextricably connects the learning 

process to the organizational context and involves the interconnections and shared understandings 

within and between multiple work groups [46], [90], [91]. Hence, to support organizational 

learning, there must be processes in place that allow the exploration and sharing of the values and 

assumptions that underpin how people view the world and acquire new knowledge [92]. Such 

processes help employees to shed the outdated knowledge as well as learn and deploy new 

knowledge, thus, helping the organization to deliver particular strategies successfully [4]. Apart 

from the processes that support strategic objectives through organizational learning, that is 

internalization, there must also be a clear picture shared among members of where the organization 

wants to be and the vision for how it should operate [89]. To address both these aspects 

(internalization and common vision) specific mechanisms such as organizational structure and 

culture are required to encourage innovation, continual learning, and sharing of knowledge and 

coordination [92]. However, the higher the level of organizational complexity, the more 

sophisticated mechanisms are needed [93]. For instance, what an organization’s members perceive 

as ‘important’ and valid knowledge is shaped by the shared values and norms that govern the 

acceptable organizational behavior; while the structure outlines how it should be transferred in a 

given situation [4]. The intra and inter-organizational interdependency, collaboration, and 

synergy/coordination arise from the ability to share knowledge, availability of the human capital 

resources, technologies, vision, etc. [7]. In circumstances of incongruent values, learning may 

occur but not in a way that furthers strategic goals [7]. 

Despite the importance of organizational learning, many theorists warn that it is rather an 

idealized concept than a practical working model due to the conditions for organizational learning 

may not exist [94], [95]; and that the focus on organizational learning may absorb more energy 

and resources than necessary detracting from the core businesses [95]. Nonetheless, organizational 

learning should not be dismissed by the organizations operating in the dynamic environment since 

its elements for success underpin high performance [7]; especially when global competition drives 

the internal mode of operating to propel the ability to invent and exploit new markets [8]. Thus, 

learning from both, internal and external environments, at all levels of the organization, as well as 

sharing knowledge across organizational borders, is considered one of the most important factors 

in pursuing an innovation strategy [89]. But in pursuing innovation, the value of the specific skills 
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can be only increased if the organization can effectively capitalize on its bank of expertise, 

knowledge, and experience [7]. Hence, the way an organization sets the borders in designing its 

structure may determine the level of effectiveness of such capitalization and, thus, strategic goal 

achievement. 

5.2 Value Innovation Concept in Resource Management 

To proceed with the modeling for capability building through learning, it is necessary to have a 

clear understanding of the terms used within the human resource management discipline. 

However, there is no common agreement among researchers, nor understanding among 

management on what terms like resources, assets, capability, and competence mean. For instance, 

[31] uses the term ‘core competence’ as the ultimate level of resource building capacity, while 

[37] uses the term ‘core capability’ rather than competence and emphasizes that capability evolves 

slowly through collective learning and information sharing. Similarly, the terms ‘resource’ and 

‘asset’ are used interchangeably but distinguished by being strategically important or critical vs 

non-strategically important [96]–[98]. Value Innovation approach has been deployed for terms 

standardization in this work.  

Value Innovation focuses on the internal capabilities that evolve from adding value at each layer 

of human resource usage [31]. This concept is a useful way to organize and categorize such terms 

and can be associated with the imaginary steps as a continuum of increasing value and difficulty 

along the ladder (see Figure 2). At the bottom of the ladder, the author places the resources, i.e., 

the building blocks of competencies made up of tangible, intangible, and human assets. These 

assets represent the inputs into the value chain. Capabilities are on the next rung of the ladder and 

are captured within functional areas. These assets denote a company’s ability to exploit its 

resources and represent different processes and routines that coordinate the flow and exchange of 

resources. Competencies, on the next rung, provide a cross-functional integration and coordination 

of capabilities, while, on the top of the ladder are the core competencies, i.e., the collection of 

competencies that are widespread in the organization according to [33]. Adding value at each rung 

implies higher complexity which is more difficult to replicate. Thus, the higher the resource on the 

resource rung, the more valuable it is for the organization. Hence, such resources represent a 

stronger potential for building a strategic competitive advantage.  

 

Figure 2. Value Innovation ladder (left side – resource ladder adapted from [31]; right side – adapted to 

FEM logic) 

5.3 Value Innovation Concept Adapted to FEM 

The fractal modeling technique may be efficient in drawing and exploring how “value from the 

level below resulting in increased value added as the organization works up the system and 

exploiting the resources, skills, knowledge, and capabilities that each level offers” [31, p. 94]. It is 

believed that the combination of the Value Innovation Model and FEM benefits the strategic 

analysis by providing the possibility for the explicit creation of the links between the 
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organizational layers in resource development. However, it is important to describe the choices 

made during the modeling for resource development based on the Value Innovation Model (Figure 

2, left side). These choices concern the terminological differences that must be addressed. 

First, in [31] the author uses the term ‘resource’ as an underlying building block of the ladder; 

while in FEM the term ‘workforce’ is used to denote a human type of asset, i.e., the asset with a 

‘workforce’ notation is treated as a basic human resource input that is necessary to run the process. 

This asset may take any name such as ‘employee’, ‘person’, etc. The basic workforce assets and 

the human resources in FEM can be distinguished when there is some value added to the human 

asset after which it can be promoted to the resource level. The evaluation may deploy any available 

technique for this purpose as a complement to FEM, e.g., the VRIS model, based on the argument 

that a firm that possesses valuable (V) and rare (R) resources has the potential to gain competitive 

advantage, and when such resources in addition are imperfectly imitable (I) and non-substitutable 

(S), the resources have the potential of building sustained competitive advantage [99] (see more 

on this topic in [76]).  

Second, the ultimate level of the ladder proposed by [31] is the core competencies which is the 

collection of widely spread competencies within the organization. In other sources [37], 

researchers use the term ‘core capabilities’ instead, as a fundamentally important attribute of the 

organization’s strategy; where ‘capability’ is defined as the integration and reconfiguration of 

internal and external organizational skills, resources, and functional competencies to match the 

changing environment [100]. Still, the authors often use the terms competence and capability 

interchangeably. For instance, [31] uses the term ‘competence’ and [37] uses the term ‘capability’; 

while other sources [7] assume it is irrelevant which term is used ‘capabilities’ or ‘competencies’, 

important is that it represents the ‘core’, i.e., the essence of the firm. In the logic of this article the 

term ‘capability’ is used as the ultimate complexity layer. For that reason, the continuum of 

organizational capabilities developed by [31] has been modified. Particularly, the resources layers 

have been adjusted to represent the ladder as ‘Human asset’-‘Human resources’-‘Competencies’-

‘Capabilities’, respectively (see Figure 2, right side). Following the logic of [31], the sequence 

represents the ladder at the bottom of which is the human assets. In the FEM notation, the human 

asset is denoted by the relation named ‘Workforce’ in the process-asset archetype (see Figure 1 

(a)). The asset can be transformed into a resource by adding value to it through certain activities; 

as mentioned above, the asset becomes a resource if it can be identified as firm-specific. The ability 

within functional areas or departments (marketing, production, etc.) to exploit, coordinate, and 

exchange resources represents competence, whereas integration and coordination of cross-

functional (or cross-departmental) competencies represent the capability. 

Specific elements are introduced in the FEM notation to denote Value Innovation elements. 

Below, the theoretical grounds about how the main elements within the Value Innovation 

framework may be represented in FEM are discussed. 

Human Asset – asset acquisition is the first stage of the value adding activities in capability 

development. In FEM tangible assets or resources are denoted by a rectangle with a solid border, 

intangible – by a rectangle with a dashed board, and human – by a rectangle with a solid border 

(but with the notation ‘Workforce’). Thus, the generic Acquire-Asset pattern can be used to denote 

human asset acquisition in FEM. For instance, a hiring process acquires a human asset to perform 

a certain task. 

Human Resource – in the definition of [8], ‘resource’ is a productive asset owned by a firm. It 

distinguishes three types of resources: tangible, intangible, and human. However, in the definition 

of [101], resources are not only productive assets but firm-specific, i.e., meaning that they are 

difficult if not impossible to imitate, e.g., trade secrets, certain specialized production facilities, 

and engineering experience. Such assets are difficult to transfer among firms because of their 

transaction and transfer costs, as well as because they may contain tacit knowledge. Since only 

critical to strategy implementation human assets need to be developed, not all processes are 

designed to add value to human assets, i.e., often assets are simply used in the processes. To 

describe the human resource in FEM, the intangible assets, such as knowledge and experience, are 
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acquired in a strategically important process and must be connected to a human asset with the 

notation ‘resides within’. To denote firm-specific assets or resources, a text description and a 

different color scale can be used in FEM (see more on how to use FEM to identify firm-specific 

assets in [76]).   

Competence – characterized by superior functionality, i.e., the best use and coordination of skills 

and abilities to perform tasks within one function or department [101]. In FEM, the pattern of tacit 

knowledge reuse (e.g., Acquire-Asset-EXT/Info&Tech Infrastructure) describes the process of 

gaining competence through routinizing, i.e., learning and applying the knowledge and experience 

in each process run. 

Capability – can be associated with any activity and as the activities follow the hierarchical 

structure, so do the capabilities [8]. The capabilities are as tightly connected to the development 

of resources as competencies since individual resources do not confer competitive advantage; they 

must work together to create organizational competence and capability [8]. It is important to note 

that both terms (competencies and capabilities) can be applied at the individual level, i.e., assigned 

to a person; or at the organizational level, i.e., assigned to the organizational unit, function, or the 

whole organization. This distinguishment is essential for the analysis of the resource building 

capacity, hence, to the work presented in this article. In FEM, the organizational capability might 

be shown by connections of the multiple assets, denoted with ‘Workforce’, ‘Partner’, or 

‘Beneficiary’, to the same process implying the need for information share and coordination 

between multiple participants. Thus, the potential for capability building may be identified; while 

the individual ‘Workforce’ asset connected to the process denotes the potential for HR resource 

development. Such representation merely shows what processes enable certain capability 

development without recognition of whether the capability is well or poorly developed in the 

organization.  

How this logic of resource management can be deployed in modeling with FEM is presented in 

Section 6.1.1. 

6 Results of the Modeling Project 

The modeling for analysis of the capability building in product innovation using FEM has resulted 

in the extraction of several patterns, both modeling and situational. These patterns describe how 

the information and knowledge are acquired and used. As mentioned in the introduction, a 

situational pattern refers to the state of the particular business settings discovered during the 

investigation; whereas a modeling pattern refers to how these particular business settings may be 

represented using FEM.  

The modeling pattern emerged when analyzing the linkages useful for constructing the R&D 

processes related to information and knowledge acquisition and usage. Each activity has been 

associated with learning through knowledge and experience acquisition and reuse in the same 

activity, e.g., ‘Experience in analysis’ (Figure 3). As the process repeats multiple times, it results 

in the acquisition of another intangible asset which is used in the next activity, e.g., ‘Knowledge 

of future customer and technological trends’ (Figure 3). Hence, this construction is useful for the 

illustration of the parts of the processes that are responsible for the detection and the correction of 

the performance gaps, as well as for the application of knowledge for generation of the new ideas 

for adaptive and generative learning respectively.  

The situational pattern emerged when analyzing the differences in knowledge acquisition 

between the two models representing ‘before’ and ‘after’ the structural change. For instance, the 

linkage between experience and knowledge acquisition that is denoted by the association link 

‘resides within’ is an important aspect that defines the extraction of the situational pattern. In 

Figure 4, the outside actor, that is, the customer, performs the external analysis and develops 

product strategy. Hence, it is not before these processes are completed, that the information on the 

future product requirements reaches the R&D department. In Figure 5 these processes are 

internalized and moved inside the organization’s borders by the introduction of the new 
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department/workforce whose task is to perform such activities ‘in house’. Highlighted in blue, are 

the participants, such as internal teams and customers, involved in the acquiring of a ‘Long-term, 

holistic product strategy’ (an asset in magenta). Hence, the relationships between the internal team 

and the customer are linked through a shared subprocess acquiring this common asset, e.g., the 

strategy development process. Thus, organizational learning in strategic innovation is achieved 

through participation in these subprocesses, i.e., appropriating the related experience and 

knowledge in the organization. The situational pattern is useful for understanding how information 

and knowledge are managed to enhance organizational learning and, hence, innovation capability 

building [13], [22]. 

6.1 Practical Implications from the Case Example 

This part of the article presents more details on how tacit knowledge modeling has been 

approached to denote human resources, competencies, and capabilities, and provides more insights 

into the practical use of the method in strategic analysis for capability building. 

6.1.1 Applying the Value Innovation Concept in the Real Case Example 

Having in mind the description of the transformation processes from assets to capability, FEM 

models have been built for the investigation of the real situation. The analytical logic of the meta-

modeling method, proposed in this article, is explained in one of the models’ examples.   

Figure 3 presents a model extraction of the organizational product development activities at the 

generic level. On the right side, the ‘Strategic product innovation’ process is depicted as a group 

of comprising processes performed by different R&D & Marketing units (denoted as a group of 

assets in light blue ‘Unit 1’ … ’Unit 5’ with ‘Workforce’ notation). The outcome of these processes 

is ‘Future solutions’ (the asset highlighted in purple). On the left side, the processes performed by 

the new department ‘Technology Advisory team’ are depicted as the asset in a beige rectangle. 

The processes are shown in pink as ovals within the decomposition group of the main process 

‘Industry analysis process’. The tangible assets are denoted by solid-line rectangles (e.g., ‘Raw 

info’ or ‘Analysis report’), while the intangible assets – by the dashed-line rectangles (e.g., 

‘Experience in analysis’ or ‘Long-term customer relationships’). Before the change, the innovation 

process of product development would be constituted only by the processes shown on the right 

side of Figure 3, i.e., performed by multiple R&D and Marketing teams. This situation implies that 

the experience and knowledge in industry analysis have not been appropriated within the 

organization’s human resources. Hence, the strategic resource building capacity based on which a 

competitive advantage can be achieved has not been fully exploited. Arguably, that situation could 

have been one of the explanations for the compromised strategic position.  

The first transformation, according to the Value Innovation concept, concerns the acquisition of 

the assets required in a particular process. For instance, the workforce needs to be hired to run the 

processes in an organization, e.g., ‘Technology advisory team’ or ‘Raw info’ (in Figure 3) has to 

be obtained from the external environment to be used as a stock asset/input into the analytical 

processes (these acquiring processes are omitted in the graph). These assets do not yet represent 

any competitive advantage, i.e., any firm has access to such assets. However, they can be 

developed into strategic resources by adding a certain value through internal processes and 

routines. 

The second transformation, according to the Value Innovation concept, concerns the 

development of a strategically important resource based on an asset. In the case example, the 

transformation of the asset to resource can be observed multiple times. Two types of such 

transformation can be distinguished: 

• The first type of transformation is related to the acquisition of the intangible resource through 

tangible inputs. An example of the first type might be human resource development. The 

experience and the knowledge in performing the tasks contribute to the development of the 

unique personal abilities and skills transforming the worker into a unique human resource. In 
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Figure 3, this is shown through the participation of the ‘Technology advisory team’ in the 

process of ‘Product strategy development’ (denoted by the pink oval) and associated 

connections to intangible experience and knowledge assets (denoted by the blue rectangles). 

• The second type of transformation is related to the development of tangible resources through 

intangible inputs. The example of the second type of transformation can be observed in 

acquiring intangible resources such as ‘Long-term customer relationships’ through various 

tangible interactions between the firm and the customer. In Figure 3, this is shown through 

customer participation in the internal process of ‘Product strategy development’ and 

association link to the ‘Long-term holistic product strategy’ asset (denoted by the blue 

rectangle). This linkage implies the underlying trustworthy customer relationships necessary 

to acquire this strategically important resource.  

 

Figure 3. General FEM model for product innovation process (case example) 

The third transformation, according to the Value Innovation concept, concerns development of 

the competence based on resources. Since organizational competence is related to the coordination 

of the activities within the team or department, the transformation from resource to organizational 

competence can be observed regarding the technology advisory team. In particular, in both 

processes presented in Figure 3, ‘Analysis of external environment’ and ‘Product strategy 

development’, the asset ‘Technology advisory team’ denotes the group of members. Each member 

gains accumulated experience and knowledge about how to perform the activities in cooperation 

with other participants in the team. This, of course, happens primarily at the individual level (asset 

to resource development) with the following accumulation of experiences and knowledge at the 

group level. The transformation from resource to organizational competence can also be observed 

regarding the multiple R&D product units that must work coordinated within each team to deliver 

on a particular customer requirement. As described in the case context, such competence is present 

in the organization since all the teams manage to deliver high-quality solutions to the customers’ 

requests.  

The fourth transformation, according to the Value Innovation concept, concerns the 

development of organizational capability based on competence. Since organizational capability is 

the coordination between the multiple functions and departments, the capability building is 

identified twice in the case example at the abstract level of the strategic product innovation process: 

• The first occurrence is related to the process of ‘Strategic product innovation’ (see Figure 3), 

where multiple internal R&D units are involved to acquire a ‘Future solution’ asset. The 

coordination is enabled by the asset ‘Holistic, long-term product strategy’. Through this asset, 

the control of the holistic approach to the development of the customer requirements (assigned 

to different R&D units) is enabled. This implies capability building in strategic product 

development because the coordination of the experience and knowledge between different 

teams and functions is increased.  
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• The second occurrence is related to the process of ‘Product strategy development’, where 

multiple actors, such as the internal strategic team ‘Technology advisory’ and the customer’s 

strategic team, cooperate to develop mutually beneficial ‘Holistic, long-term product strategy’ 

(Figure 3). However, such a strategy can be obtained only based on the trusted relationships 

between the partners. Hence, the ‘Long-term customer relationships’ asset, obtained in this 

process, is a firm-specific resource and is a prerequisite to the holistic product strategy. The 

activities of the firm’s and the customer’s strategy development are coordinated by their 

visions for the desired future strategic positions of each actor, whereas the cooperation may 

reinforce its achievement. This capability is related to relationship building, i.e., the alliance 

at the early stage of the emerging markets, and is an ultimately desirable situation to secure a 

future leadership position for both. 

6.1.2 Generalization of the Modeling Patterns  

The modeling practices derived from the models built for the real case, such as those illustrated in 

Figure 3, have been generalized into the modeling patterns that can be reused in a similar analysis 

using FEM. 

Figure 4 represents a common FEM process-asset pattern. This pattern shows what assets are 

used in the process to acquire another asset (more details are available in [50]). Both assets, ‘HR 

staff’ and ‘Employee’, correspond to the first resource layer, since none is firm-specific yet, i.e., 

any firm may obtain the same assets. Hence, the process is not a value capture (i.e., does not 

concern the resource transformation) but a generic value creation (i.e., task oriented) transforming 

the inputs into the outputs. The process is controlled by the explicit instructions outlining the 

activities flow. If the organization puts the flow into the firm’s context, it may become firm-

specific (i.e., strategic resource).  

 

Figure 4. Asset-to-Asset pattern 

Figure 5 and Figure 6 illustrate how the transformation of the asset-to-resource can be depicted. 

Figure 5 illustrates the transformation of a tacit asset into a tangible resource, e.g., ‘Human 

resource’. 

    

Figure 5. Tacit asset-to-tangible resource pattern 
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Figure 5 shows the ‘Analytical process’ from the perspective of workforce value. The person 

may become a resource to the firm when he/she possesses the knowledge, skills, and experience 

needed to achieve a better quality of the process outcomes. Personal beliefs, judgments, values, 

etc., control the process run. With time, the value added to the human asset through the multiple 

process runs elevates both, the human value as a resource and the quality of the process outcomes 

(e.g., the outcome of analysis). This, in turn, creates a differentiation based on which the 

organization may reach its strategic objectives. However, at this stage, the abilities and skills are 

resided within a person. Hence, the analysis process builds personal competence. This competence 

may be an instrument for organizational goal achievement, but it is not sustainable yet. Other 

routines and processes are required to internalize such competencies, i.e., to transform them into 

organizational competence.  

Figure 6 depicts the process in which a tangible asset may be transformed into an intangible 

resource, e.g., ‘Long-term customer relationships’. 

  

Figure 6. Tangible asset-to-intangible resource pattern 

Figure 6 shows that a ‘Process’ transforms a tangible asset (e.g., ‘Customer employee’) into a 

resource (e.g., ‘Relationships’). Since this process requires the interaction of the two parties (the 

customer and the firm), the outcome is the relationship acquisition. To succeed in such 

development requires control and coordination based on the understanding and sharing of the 

desired strategic positions of the participants. Even though this asset may represent a unique 

resource, it is still possessed by an employee and is not yet firm-specific. 

Figure 7 depicts the resource-to-organizational competence transformation pattern. This pattern 

denotes the process that converts personal skills and abilities into organizational competence. The 

individual knowledge and experience contribution to the common task acquires the group 

knowledge and experience. By performing the common tasks in a ‘Process’ (denoted by an oval 

in pink) within a team (denoted as a group asset in blue rectangle comprising multiple team 

members), the group of people learns how to coordinate and cooperate while creating a new 

product. Hence, the asset ‘Team’s knowledge on how to cooperate’ (denoted as an intangible asset 

by a dashed-line rectangle) represents the organizational value in terms of organizational 

competence, since individual knowledge and experiences (HR resource) are worth less outside the 

team borders, i.e., as individual. To succeed in such development requires coordinating asset that 

ensures a common understanding and sharing of customer requirements. However, because such 

coordination happens only within one team, it is not yet an organizational capability but an 

organizational competence in a particular function.  

Figure 8 denotes the competence-to-capability pattern. This pattern shows that the 

organizational competencies, that are resided within the different internal functions/teams 

(experience and knowledge in the process), must be combined in a coordinated way to achieve a 

common goal. Thus, the coordinating asset represents the highest scope of the organizational 

activities, e.g., ‘Organizational strategy’.  

Capability 

Competence

Human Resource
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The model in Figure 9 is another example of the competence-to-capability pattern 

representation. This pattern shows that the organizational competence that resides within the 

internal teams, such as experience and knowledge in the process, is combined with the other actor’s 

similar resources (e.g., customer). Hence, the ‘Process’ represents a process in which the 

organizational competencies may be transformed into the organizational capability. In this 

example, there is also a need to coordinate the activities at the highest level of the organizational 

activities, e.g., the desired strategic position. 

 

  

Figure 7. Resource-to-organizational competence pattern 

 

  

Figure 8. Organizational competence-to-organizational capability resource pattern 

 

  

Figure 9. Organizational competence-to-organizational capability resource pattern 
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6.1.3 Patterns Notations and Learning Implications 

The modeling of  human resources represents a specific set of relationships between the processes 

and the tangible and the intangible assets in FEM models. The intangible assets are related to the 

information and the knowledge possessed by the tangible (human) assets. This possession is 

annotated by the ‘Resides within’ relation. Also, it is important what role an intangible plays in 

the process. To indicate how an intangible is used in the process, the two sets of relations can be 

used: ‘Acquire-asset-stock/Tech&Info Infrastructure’ and ‘Acquire-asset-EXT/Tech&Info 

Infrastructure’.  

The ‘Acquire-asset-stock/Tech&Info Infrastructure’ relationship is related to the information 

aspect and is similar to the ‘Acquire-asset-stock’ relationship used for the process decomposition 

(see details in [50]). Hence, the information plays a double role in the information processing 

activities as a ‘Stock’ and as a ‘Tech&Info Infrastructure’. That means that the information as a 

stock has to be renewed to trigger the next process run. In the case example, in Figure 10 the 

‘Acquire-asset-stock/Tech&Info Infrastructure’ notation is applied to relate the process of 

information acquisition from the environment to the process of information analysis; whereas the 

process of information analysis uses the acquired information as a stock to produce new knowledge 

that can be used in the innovation processes (e.g., ‘Raw info’ asset is used in ‘Analysis of external 

environment’ to produce ‘Analysis reports’ asset).  

The ‘Acquire-asset-EXT/Tech&Info Infrastructure’ relationship is related to the intangible 

knowledge aspect. This linkage is used to relate the processes of knowledge creation to the 

processes of knowledge application. In the case example, in Figure 11 the intangible asset 

‘Knowledge on future trends’ is acquired in the ‘Analysis of external environment’ process but is 

applied in the ‘Product strategy development’ process. In this configuration, knowledge is 

considered a reusable asset that might be used in any creative process, i.e., people may find a 

different way of the knowledge usage to create value.  

The ‘Acquire-asset-EXT/Tech&Info Infrastructure’ relationship may describe both types of 

learning described by [32], [47], [48], i.e., adaptive and generative learning.  

 

 

Figure 10. The general pattern for building  organizational competence which may be associated with 

adaptive learning (in color   ̶ processes and assets within the organizational borders, in blank  ̶  processes 

and assets outside organizational borders) 

Adaptive learning is represented by the ‘Acquire-asset-EXT/Tech&Info Infrastructure’ 

relationships in a circular manner, i.e., the relationship between a certain asset and a process 

remains closed, showing that resources are reinforcing each other. For instance, this circular 

element may be referred to as knowledge acquisition through experience (e.g., ‘Experience in 

strategy development’ denoted by a dashed rectangle as an intangible asset in the process ‘Product 

strategy development’ in Figure 10 and Figure 11) by repeating the routine several times. Hence, 
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the more often the process runs, the better the efficiency  gained in the knowledge creating process. 

Thus, this way of learning might be associated with the detection and the correcting of performance 

gaps or adaptive learning in the definition of [32], [47], [48].  

 

 

Figure 11. The general pattern for building the organizational capability which may be associated with 

generative learning (in color  ̶  processes and assets within the organizational borders, in blank  ̶   

processes and assets outside organizational borders) 

The generative learning is represented by the ‘Acquire-asset-EXT/Tech&Info Infrastructure’ in 

a linear manner, i.e., where the relationship between an asset and a process is determined by 

passing the knowledge from the process it was created into the process it is used to create another 

value. In Figure 10 and Figure 11, this linear element is referred to by the connection between 

knowledge acquisition, e.g., ‘Knowledge on future trends’ (denoted by a dashed rectangle as an 

intangible asset), and knowledge application by transferring it from knowledge creating process, 

e.g., ‘Analysis of external information’ process, to the process where it is required such as ‘Product 

strategy development’ process. This type of relationship must be in place to support innovation 

through the acquisition of unique resources in terms of knowledge. This type of knowledge 

utilization contributes to the strategy implementation through the potential to produce know-how 

and coordination as a source of differentiation. Such utilization of knowledge implies active 

learning by questioning the assumptions and the behavior underlining the traditional ways. Thus, 

the learning process might be associated with the generative type of learning as defined in [32], 

[47], [48]. 

6.2 Problem Pattern and Practical Implications 

The problem patterns in the strategic change (illustrated in Figure 10 and Figure 11) have emerged 

by merging the results of the analysis of the models produced for the case study and the theories 

discussed in Section 5. On the one hand, the structural design is a responsible aspect for 

enhancement of the organizational learning [4]. Hence, a structural design determines whether or 

not the processes that help the organization to deliver the innovation strategy successfully, such as 

exploration, learning, and deployment of new knowledge [92], will be in place. Since any process 

or activity is associated with a certain capability building through learning [8], the processes that 

are included in the structural design determine what capabilities will be a part of the organizational 

practice. The modeling guidelines described in Section 6.1 require both learning loops running 

through the asset of the workforce (within or outside the organization). The workforce obtains and 

possesses the experience and the knowledge acquired in the process, e.g., ‘Customer’ or ‘Internal 
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teams’ (the association is denoted by the dashed arrow ‘Resides within’ in Figure 10 and Figure 

11). Thus, the relationships between the different participants in the processes, within or outside 

the organization, determine whether the learning (i.e., as a process of the coordinating activities) 

is available to the organization or only the learning outcomes (i.e., as ready-to-use processed 

information). Hence, the problem patterns identified within the product innovation are related to 

the impediments in the transformation of the organizational competence to the organizational 

capability resource level. The solution in the case example has been found through the structural 

change that triggered the transformation by enhancement of learning. Thus, the patterns are related 

to:  

• The structure that might be associated with adaptive learning.  

• The structure that might be associated with generative learning.  

These patterns define what information will be processed within the product development 

process, and imply what experience and knowledge are perceived as important for the strategy 

implementation in the organization’s view. Hence, these structural patterns may guide the 

practitioners in how to use structural aspects to ‘shape the behavior of the members’ [4] in a way 

that is instrumental to strategic goal achievement. 

The two aspects emerged while distinguishing the patterns presented in Fig. 10 and Fig. 11. 

Their practical implications are described in the remainder of this section. 

6.2.1 Aspect of the Organizational Boundaries 

The aspect of the organizational boundaries describes the difference in the appropriateness of the 

learning within the innovation processes before and after the change.  

Before the change, the organization’s design of processes did not imply enhancing 

organizational learning through external analysis since such processes were ‘not in place’ [92]. In 

practice, the external analysis was performed mainly by the actors outside the organization, such 

as customers (presumably also by some competitors). In Figure 10 and Figure 11, the processes 

outside the organization are denoted in black and white, while the company’s processes and assets 

are marked in pink (processes) and blue (assets). Hence, the learning loops that enhance innovation 

capability building also reside outside the organization. This way of working indicates that the 

members’ perception, e.g., about how to achieve the goals the organization intended to achieve, 

rests upon the assumption that the customer possesses valid knowledge about the future solution 

requirements. Besides, it is expected that the customer himself must transfer such knowledge to 

the organization. This implies that the organization does not question the knowledge underlying 

new product development transferred from the external actor (such as the customer). Instead, the 

organization tends merely to detect and correct the internal operational knowledge gaps about 

customer information. Hence, this pattern might be associated with the persuasion of adaptive 

learning in the definition of [32], [47], [48]. The product design and development process 

continues perfecting through the internal learning loops; which implies building the operational 

capability through process efficiency [102]. The phenomenon can be explained by the operational 

routines being deeply entrenched into the cultural norms that historically shape acceptable 

organizational behavior as mentioned by [4]. It also implies that the organization’s borders impact 

organizational learning by constraining information acquisition and usage. Such constraints are 

based on the common view about the customer needs, such as ‘customer knows best’. Namely, it 

is expected that the customer himself will communicate the important and valid knowledge 

necessary for the new product development. Consequently, this situation could have been a factor 

contributing to a weakening position as a technological leader in the industry, as described in the 

case. Such a way of working indicates that the organization follows the customer trends and is not 

actively leading. Such norms of behavior may be a product of the organizational culture that 

compromises the organization’s leadership in innovation according to [4]. However, the 

investigation of the cultural aspect is outside of the scope of this article and is a matter of future 

research. 
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After the change, the learning from the external environment has been internalized by 

introducing deeper external analyzing activities into the product development process. In Figure 

11 these activities (previously performed only by the customer, see Figure 10) are denoted by pink-

colored elements. The introduction of structural change implies the organizational will to quest the 

incoming customer knowledge and to establish the new behavioral norms; which are the attributes 

of the generative learning according to [32], [47], [48]. Hence, this situation implies that the 

structure is being used to address the lack of generative learning. By extending the organizational 

borders, the organization has created access to a wider range of the knowledge base. As this 

structural change complements the well-established old way of working, the organization 

combines adaptive and generative learning; which is necessary for differentiation through 

innovation according to [47], [103]. Such practice captures the phenomenon of strategy 

implementation through what is perceived as the ‘important’ knowledge within an organization in 

product development [4].  

6.2.2 Aspect of the Coordinating Asset 

The aspect of the coordination describes the difference in the explicit internal and external 

coordinating assets before and after the change. This difference is captured by the analysis of the 

asset that plays a role of instructions and information that guide the product development process, 

i.e., the EXT/Info related asset. In Figure 10 it is denoted by the asset ‘Product requirements’, and 

in Figure 11 by the asset ‘Holistic, long-term product strategy’. These assets control the future 

products’ fit with the external context.  

Before the change, the ‘Product requirements’ in Figure 10 are acquired by the customer in their 

strategy development processes. The reliance on the input from the customer by the R&D teams 

represents one-way coordination and implies reactively serving the market. Since operational staff 

lacks a holistic, long vision in their activities, it also indicates that the interaction, more likely, 

happens at the operational level on both sides.  

After the change, the coordinating asset at the operational level ‘Product requirements’ (Figure 

10) has been complemented with the strategically important asset ‘Holistic, long-term product 

strategy’ (Figure 11, magenta rectangle). This asset represents a common vision that is used as 

instructions (EXT/IT&Info Infrastructure in FEM notation) in both, the supplier’s internal business 

development processes ‘Future solution development’ (marked in beige in Figure 11) and in 

customer strategic business development. The customer processes are omitted in this 

generalization, but the linkage is denoted by the association between ‘Customer’ and ‘Holistic, 

long-term product strategy’ assets. In Figure 11, the vertical value creation alignment is shown 

through the internal ‘Analysis on technological and customer strategic trends’ process that acquires 

‘Knowledge on future customer and technological trends’ asset. Therefore, this asset outlines a 

clear picture of where the organization wants to be, the vision for how it should operate, and the 

strategic objectives. These are the main characteristics of organizational learning according to [89]. 

This early customer involvement ensures the two-way communication of a strategic vision and 

coordination and implies the questioning of the information perceived in the one-way 

communication. Thus, this new asset represents not only the coordinating mechanism that 

enhances learning from both internal and external environments at all levels of the organization 

[89] but also reshapes the old norms for what type of knowledge and how must be transferred in a 

given situation [4]. Hence, it introduces a new way of thinking about what is important to know 

and how to obtain the knowledge required to achieve strategic goals. From the practical 

perspective, the acquisition of the high-level coordinating asset captures the phenomenon of how 

the structural change, intended to enhance the external analysis, also entails the cultural shift 

necessary for implementing the intended strategy [4], [89]. 
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7 Discussion and Lessons Learned 

This study aims to propose a meta-modeling method for intangible resources using FEM and to 

provide a practical demonstration of how such representation can be used in business analysis. The 

aim has been reached through the application of FEM in the business analysis of the strategic 

change using a real-world example. In doing so, three theoretical elements have been deployed: 

(1) the resource hierarchy [31] has been used as a conceptual frame to represent the intangible 

resources using the FEM technique, (2) organizational learning [32], [47], [48], and (3) innovative 

capability building [7], [8] for analyses of the outcomes.  

The achieved results can be interpreted as positive meaning that the proposed meta-modeling is 

a promising approach to represent and analyze the intangibles’ level of development within an 

organization. Namely, by using this approach, it has been possible to identify the aspects in the 

business settings influencing the organizational learning approach, i.e., adaptive and generative 

learning. In particular, it has been demonstrated how the capitalization of the knowledge and the 

experience can be analyzed, e.g., by investigating the organizational process design and the process 

control assets. Thus, the method obtained in this study, extends the knowledge base about the 

fractal technique’s possibilities for modeling intangible resources in two ways, as a modeling tool 

and as an analytical tool. 

The following lessons can be learned from the FEM application as a modeling tool:  

• The existing conceptual and graphical notations, i.e., asset, process, and relationships between 

them, sufficiently cover the query to represent the intangible resource rung in the hierarchy 

[31]. Whereas, the textual description provides more details on the assets and the processes, 

e.g., the process name may describe the organization’s focus on a desired competence and/or 

capability development activities.  

• Although there is no specific graphical notation in FEM to represent strategically important 

resources, the usage of different colors in combination with the text might be sufficient for the 

task. For instance, the asset playing the role of ‘Workforce’ may represent both, a worker 

performing a task that is not strategically important for an organization and a worker whose 

task is strategically important. Therefore, it is desirable to develop the latter into a human 

resource, but it may require value adding activities and investments. Similarly, the process 

notation may represent a basic activity/process or strategically important competence and 

capability since any activity can be associated with a competence or capability (see Figures 

10 and 11).  

• The level of the intangible resource building within an organization is recognized through a 

human asset ‘Workforce’. This asset indicates whether a competence or a capability is 

appropriated to the person, the team, the department, or the whole organization. For instance, 

in Figure 5 the competence in a process is possessed by a person representing the personal 

ability to exploit intangible resources, such as information, experience, etc. Furthermore, in 

Figure 8, organizational competence emerges through the accumulation and exchange of 

personal knowledge and information between the team members of a particular department or 

function. Likewise, in Figure 9, the organizational capability is denoted by the asset group 

‘Workforce’ representing a cross-functional or cross-organizational integration of the personal 

knowledge, skills, and experience. 

• The level of the resource in the hierarchy is also recognized through the linkage between the 

coordinating asset and the ‘Workforce’ asset; whereas, different colors or textual descriptions 

are helpful for the notation of the explicit coordinating asset. The identification of the resource 

level hierarchy might be useful for finding missing elements that enhance coordination and 

for understanding the process’s purpose and design. For instance, on the personal level, it 

might be personal values, beliefs, cultural norms, etc., that direct the process of analysis (see 

Figure 5). Similarly, ‘The long-term product strategy’ directs the interaction, negotiation, and 

decision-making between the different parties in Figure 11. 
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• The learning aspects have been constructed using the specific process-assets relationship 

notations that may be associated with the different types of learning: ‘Acquire-asset-

stock/Tech&Info Infrastructure’ and ‘Acquire-asset-EXT/Tech&Info Infrastructure’ (see 

Section 6.1.3). Analysis of these relationships suggests the following usage of the FEM 

notations for the task: 

- To represent adaptive learning, the circular use of the ‘Acquire-asset-EXT/Tech&Info 

Infrastructure’ relationships is required when using FEM. These relationships denote the 

knowledge acquisition in a process referring to a specific knowledge and experience that 

contribute to the process efficiency. On the other hand, to represent generative learning, 

the linear use of ‘Acquire-asset-EXT/Tech&Info Infrastructure’ is required. These 

relationships denote the knowledge reuse and transfer which, in turn, contributes to the 

acquisition of new knowledge and know-how. The practical implication is that the 

modeling can help to analyze how different types of learning emerge in the organization; 

- By analyzing the linkage to a workforce asset within the ‘Acquire-asset-EXT/Tech&Info 

Infrastructure” relationships, it has been possible to determine the party within the 

innovation activities that possess the learning, such as experience and knowledge. The 

practical implication is that it might be useful to review the design of the internal structure 

and the processes to internalize the learning. 

- By analyzing the linkages between the knowledge assets denoted by ‘EXT/Tech&Info 

Infrastructure’ and the development processes (e.g., ‘Product requirements’ and ‘Holistic, 

long-term product strategy’, Figure 10 and Figure 11), it has been possible to identify the 

knowledge assets responsible for the coordination of the activities performed by the 

different actors. The more interconnections exist between such assets and the teams 

performing the related activities, the more complex the coordinating mechanism it 

represents, but the better the coherence is within and between the internal and external 

value creation processes [20]. The practical implication is that when the lack of such 

linkage is detected, it might be useful to review the organizational policies to ensure the 

acquisition of the coordinating asset and its transfer among all related parties. 

About the application of the proposed meta-modeling method as a tool in the strategic analysis, 

the following knowledge has been obtained: 

• The proposed meta-modeling approach makes it possible to describe the position of the assets 

on the resource development rung [31] through the visualization of the interconnections 

between the activities, the involved parties, and the coordinating asset. The understanding of 

such a position can be useful in the analysis of the entire organizational system. For instance, 

the more parties are involved in the process, the more sophisticated coordinating mechanism 

is required [93]; hence, it becomes more difficult to develop and/or replicate the coordinating 

asset. In the case example, the pro-active way of working in R&D has been achieved by the 

creation of the mutually beneficial coordinating asset for both parties, the customer and the 

firm – the asset ‘Holistic, long-term product strategy’ (see Figure 11). This asset can be 

obtained only through the prompting the relationships with the key customers (‘Long-term 

customer relationships’ asset in Figure 11), which is a complex matter. Also, the cultural 

obstacle has been detected in the way the firm communicates and learns from the environment 

at the individual level. Structural change has been identified as the attempt to overcome the 

cultural impediment in the employee’s behavior. Hence, the example confirms the profound 

effect of the personal values, that coordinate the work at the operational level, on the strategic 

goal achievement. The development and change of the cultural norms and behavior through 

the adjustments in the tangible assets is also a complex matter [7]; whereas, the complexity of 

the resource combination may be seen as a part of the emergent property of the system [72]. 

However, the resource complexity is not addressed in this study but is a topic for future work.  

• Therewith, by using the presented method, it has been also possible to show how the structural 

design may influence the appropriateness of the different types of learning within the product 
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development, adaptive and generative. It is argued that the processes and activities represent 

the depositories of precious skills and experiences that are also very effective in diffusing the 

‘lessons learned in one part of the organization to another’ [7, p. 167]. Hence, removing, 

adding, or redesigning the processes leads to either the loss or gain of certain skills and 

experiences. In the presented case example, before the structural change, i.e., in the reactive 

way of working, each R&D unit was building a unique set of skills during the development of 

a specific product or a feature. However, it is also important to pay attention to how these 

unique resources are coordinated. For instance, Figure 10 illustrates that the product 

development process is coordinated by the product requirements obtained from the customer. 

The situation illustrates adaptive learning because the process does not question the relevance 

of the requirements obtained from the customers, i.e., corresponds to the reactive way of 

serving the market. Since the value of these specific skills to the organization as a whole can 

be only increased if the organization can effectively capitalize on the bank of expertise, 

knowledge, and experience [7], this case situation might be viewed as ineffective in 

capitalizing such value at the organizational strategic level. Hence, the introduction of a more 

complex organizational structure can be seen as an attempt to address the ineffectiveness. New 

processes, such as ‘Analysis of the external information’ or ‘Product strategy development’ 

(Figure 11), add value to the existing organizational competencies through the development 

and coordination of the routines that acquire experience and knowledge on the cross-

departmental/functional level. Thus, the broader and more complex coordinating mechanism 

has been enabled with the introduction of the tangible asset ‘Holistic, long-term product 

strategy’ (see Figure 11). This asset directs and controls the product development processes 

not only at the operational level but also at the strategic, including the strategy development 

functions inside and outside the organization (e.g., customer or partner, see Figure 11). 

Therefore, this situation corresponds to the generative learning, which represents the basis for 

the high-level organizational capability in the constructs of FEM (such as in Figure 8). 

8 Future Work and Limitations 

It is desirable to continue the research looking deeper into the aspects described in this article. 

Particularly, there is a need to investigate deeper how to approach modeling for the identification 

of the emergent system properties, i.e., to understand how the intangible assets are intertwined 

with the physical elements in the organizational system, as well as how they affect the behavior of 

the system; and how to visualize the complexity of the resources at each Value Innovation rung 

through a unique combination of the basic intangible resources (or assets in FEM). The hierarchical 

approach to the intangibles, as an option, can be used for that purpose. Such visualization may 

help to uncover the aspects influencing the complexity and difficulty level at each resource 

transformation rung. For instance, personal values and beliefs, as well as the organization’s culture 

and HR strategies may have a significant impact. The linkages within and between the intangible 

resource hierarchy and their rungs may help to understand how the uniqueness of the resources 

emerges at the higher level of their development, i.e., the emergent properties of the organizational 

system. Therefore, it is also desirable to investigate deeper how FEM may be used in the analysis 

of the learning feedback loops representing the concept of the triple-loop described by [33], [34], 

[104]. The examples of the future research topics are: reward system and culture that encourage 

all employees to ask questions and challenge the current way of working through innovative 

behavior; performance reviews that are both action and learning oriented; unlearning and 

reconstruction of the organization’s knowledge base aspect; feedback system and training 

programs that support the change strategies; and the value of learning to balance learning and 

doing. The future work should also focus on employing more of the empirical trials. Such 

experience can generate more knowledge and raise more questions about how to approach holistic 

business analysis using EM.  
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From the practical perspective, the results of this study enhance the understanding of what 

aspects in the low level of the organizational sub-system influence its strategy implementation. 

Such an understanding may improve a holistic business analysis; however, the results presented 

here are limited to one practical application in a particular domain and are based on the knowledge, 

views, and perceptions of a single senior manager. Also, it has to be pointed out that the study was 

completed by a relatively inexperienced researcher, and it is desirable to engage more experts. In 

addition, the modeling work has been performed by a researcher familiar with the FEM toolkit. 

Hence, the perceived usefulness of the fractal technique might be questioned when it is used by an 

inexperienced practitioner. Therefore, the dissemination of the tool among practitioners is 

desirable. 

9 Conclusion 

The problem addressed in this work is the lack of conceptual navigation to represent and analyze 

the intangible resources using EM, in particular FEM. The research follows the DSR methodology. 

The article proposes the meta-modeling technique for how FEM can be used in the modeling and 

the analysis of the intangible resource level of development within an organization, i.e., the human 

resources, the organizational competencies, and the organizational capabilities. The real-world 

organizational settings have been deployed to demonstrate the method’s applicability. The result 

indicates that FEM language is expressive enough to represent the intangible resource hierarchy, 

for which the modeling patterns have been distinguished. In particular, it has been possible to note 

the difference between human assets, human resources, organizational competence, and 

organizational capability. The human asset is denoted by the interconnections between the 

processes and the tangible human assets that perform the process. The human resource is denoted 

by the explicit interconnections between the human asset and the intangible tacit knowledge assets 

possessed by a particular human asset. Hence, by analyzing at which level the tacit knowledge is 

created and coordinated, from the personal to the organizational, it has been possible to denote the 

human resource, the competence, and the capability levels in the resource development. This meta-

modeling approach has been also proven useful in practice for understanding how intangible 

resources, such as knowledge, can be affected by structural change, i.e., how the organizational 

structure may influence the organization’s success in the strategic goal achievement. Using this 

approach, the analyzing type of patterns have been identified during the real case analysis, e.g., 

the reactive and the proactive way of working within the product development activities. These 

patterns can be reused in the analyses of similar situations by applying the modeling methods 

presented in this article. 
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