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ABSTRACT 

In the time of Industry 4.0, also called the Second Machine Age, the scientific knowledge 
about creation of a managerial model of the economy of the enterprise for machines should be 
considered the most important part of the knowledge developed and disseminated by modern 
economic science. 

The latest such knowledge is defined as Business Model Ontology. 
However, the current Business Model Ontology, like all its predecessors created as a result 

of research based on a philological approach, has two significant flaws. 
First major flaw: 
The current Business Model Ontology does not provide a comprehensive and clear 

understanding of the principle of operation of the enterprise for machines as a systemic object. 
Just as medieval medicine could not provide a systemic explanation of the human anatomy and 
physiology, so is modern economic science incapable of providing a systemic explanation of 
the òanatomyó and òphysiologyó of the enterprise for machines. 

Second major flaw: 
The current Business Model Ontology does not provide any understanding of the 

principle of operation of the enterprise for machines as a systemic subject. In other words, 
economic science does not provide any systemic knowledge of the nature and meaning of 
collective, and therefore, of individual professional responsibility for sustaining the operation 
of an enterprise for machines. 

These two major flaws block the development of the global scientific and educational 
system (mostly that of the Western nations) in its role as a leading means for the cultivation of 
highly effective human capital in the industry for machines. 

This current research proves that the two major flaws in the scientific knowledge for 
creation of a managerial model of the economy of the enterprise for machines can be eliminated 
through a new (holistic) Business Model Ontology ָ  a Model Ontology created as a result of 
research based on a laboratory approach. 

Keywords: New business model ontology; Systemic economic engineer; Holistic 
industrial economist; Holistic ERP system; Principle of operation of the enterprise.
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CHAPTER 1  
INTRODUCTION  

1.1 Research context 

According to the Oxford Dictionary, the definition of òcontext is òThe circumstances that 
form the setting for an event, statement, or idea and in terms of which the event, statement or 
idea can be fully understood and assessed.ó (Hobson, 2004) 

The idea for the current research, titled òNew Business Model Ontology, examined as a 
bearer of cognitive potential for a historical change in the development of the global human 
capitaló stems from two types of factual circumstances  ָone I define as family circumstances 
and the other as social circumstances. I will start with the family circumstances. 

I was born and raised in Bulgaria, surrounded by machine engineers. The first machine 
engineer in my family is my grandfather. The next machine engineers are my parents - they 
graduated in Moscow. Machine engineers are also my uncle and aunt - she is a former rector of 
the Bulgariaõs second largest technical university. My brother and my sister are also machine 
engineers - he graduated in Paris and she in Vienna. The last machine engineer in my family is 
me - I graduated in Tokyo. 

Our familyõs professional interests in the field of machine engineering are focused 
primarily on the formation of practically effective scientific knowledge for management of the 
economy of enterprises purposed for the production of machines and machine-related goods 
and services of all kinds. This marked the beginning (in the face of my father and uncle) of a 
family tradition ָ after machine engineering, to continue with a systemic study of the scientific 
knowledge for management of the industrial economy, which includes acquiring higher 
education in this field.  

Continuing towards the social circumstances, I will introduce a series of disregarded 
evident facts formed by Forum ITFES (Forum Information technologies and the future of 
economic science - where my brother and I are members), from which directly stems the idea 
of this very extensive in scope and unusual in nature MBA thesis. Presented in the 
corresponding order, these disregarded evident facts are as follows: (Forum-ITFES, 2019; 
Stefanov & Velev, 2022) 
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1st Disregarded Evident Fact: 
The industry for machines is a leading industry of paramount importance for the 

development of all other industries. 
h͓e global industry for machines comprises numerous enterprises for machines which 

provide machines and spare parts to all industries as well as household machinery. In addition, 
this industry provides various services, such as repair and maintenance services of machines, 
and in some cases even modernization of various machines among many others. 

It is perfectly clear that today the industry for machines represents the basis for the 
operation and development of all other industries. 

It is enough to imagine our modern global world with no machinery  ָno household 
appliances such as cookers, fridges, washing machines, air-conditioners, etc.; no transport 
vehicles such as cars, trains, airplanes, and so on; no agricultural machinery; no textile industry 
or food industry machinery; no medical machinery; no smartphones or computers; no 
machines whatsoever. 

If some unknown force suddenly wiped out all machines in our contemporary world, this 
would lead to a devastating calamity comparable to a nuclear war. 

Furthermore, the industry for machines is a meta-industry ָ  not only does it provide 
machinery for all other industries, but it does so for itself. 

The above facts determine the top and leading position of the industry for machines 
among all other industries. 

2nd Disregarded Evident Fact: 
The scientific understanding of a universal model of the enterprise for machines is the 

most significant knowledge and task of economic science; this designates it as a òfundamental 
scientific knowledge of economy.ó 

The entire global collection of enterprises for machines can be compared to the global 
population. Each individual person is unique, but the blueprint of the human body is the same 
and can be understood through the study of anatomy and physiology. The same holds true for 
all enterprises for machines ָ  they are all unique; however, the makeup of each one can be 
grasped through the knowledge of a model, which describes its principle setup and way of 
functioning as a systemic object and subject. 

In this sense, just as the understanding of the anatomical and physiological design of the 
human body is a fundamental scientific knowledge of medicine, so too the understanding of a 
universal model of an enterprise for machines provides the fundamental scientific knowledge 
of economy. 

A universal economic model of an enterprise for machines does exist. It is commonly 
known as ôdouble-entry bookkeepingõ and was conceived more than 500 years ago by an Italian 
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monk by the name of Luca Pacioli. This model has been invaluable to date, yet as early as the 
last decades of the 19th century, it was found to suffer from great shortcomings with respect to 
managing the effectiveness of the industrial economy (specifically, the effectiveness of 
industrial labour) in the context of the Industrial Revolution. Practical necessity gave rise to 
three engineering waves, which aim to remedy some of these shortcomings. 

3rd Disregarded Evident Fact: 
The history of the fundamental scientific knowledge of economy clearly shows three 

engineering waves in its development. 
The first engineering wave in the development of the fundamental knowledge of economy 

dates back to the 1890s up to the 1920s. It involves the creation, development, and 
dissemination of knowledge of operational modelling of the processes in the enterprise. This 
wave is associated with the names of the engineers Henry Robinson Towne and Frederick 
Winslow Taylor. 

The second engineering wave in the development of the fundamental knowledge of 
economy covers the 1930s, 40s, and 50s. It involves the creation, development, and 
dissemination of knowledge of production management focused on quality. It is associated 
with the names of the engineers Walter Andrew Shewhart, William Edwards Deming and 
Joseph Moses Juran. 

The third engineering wave covers the 1970s, 80s, and 90s. It involves the creation, 
development, and dissemination of knowledge of computer-integrated modeling of the sales, 
production, and supply processes. 

The key concepts for the knowledge of this computer-integrated modelling are MRP I 
(Material Requirements Planning) and MRP II (Manufacturing Resource Planning). MRP I 
refers to a knowledge of computer-integrated modeling of the sales, production, and supply 
processes without taking into account the production capacity of the enterprise. MRP II refers 
to the same type of knowledge, however, considering production capacity. 

This third engineering wave of development of the fundamental scientific knowledge of 
economy stems from the work of two IBM engineers  ָJoseph Orlicky and Oliver Wight. 

In the early 1990s, Gartner employees introduced the concept of ERP (Enterprise 
Resource Planning) as a vision for the upcoming development of the MRP systems. They 
claimed that the ERP systems were a new generation of MRP systems, which integrated a set 
of specialized enterprise software applications for digital modeling of the management of 
finance, human resources, distribution, manufacturing, supply chain, services, etc. ERP tools 
(both MRP systems and business applications) should share a common digital process and 
database.  

The approach of integrating many and diverse business applications to the classic MRP 
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system has ensured the exceptional market success of the current ERP software (worth over 
500 billion US dollars per year). However, this approach leads to the significant departure of 
the functional constructs of all modern ERP systems from the cognitive universalism, which is 
inherent in the functional construct of every pure, application-free MRP system. This 
departure from the cognitive universalism hinders the development of this type of system as an 
indispensable means of addressing the major flaws of the fundamental scientific knowledge of 
economy. 

4th Disregarded Evident Fact: 
Compared to the fundamental scientific knowledge of medicine, the fundamental 

scientific knowledge of economy is still at a òmedievaló level, and it therefore, it still has major 
functional flaws. 

A closer look at the current fundamental scientific knowledge of economy will show that 
it comprises numerous and conceptually different elements that are unrelated in terms of 
content. For instance: 

(1) knowledge of accounting modeling, (2) knowledge of operational management, (3) 
knowledge of planning and control, (4) knowledge of human resources (HR) management, (5) 
knowledge of change management, (6) knowledge of project management, (7) knowledge of 
crisis management, (8) knowledge of business modeling, among many other. 

It is clear that these elements do not form a robust and monolithic foundation for 
economic science in the form of a systemic universal model of the enterprise for machines, 
unlike the foundation laid in medicine at the very beginning of the Renaissance (in the form of 
a systemic anatomical and physiological model of the human body). 

This means that, in the era of digital information technologies (also known as the Era of 
Globalization or The Second Machine Age), the fundamental scientific knowledge of economy 
has only evolved to the level of medieval scholasticism in comparison to the fundamental 
scientific knowledge of medicine. 

The above is the result of two major flaws intrinsic to the way the fundamental scientific 
knowledge of economy is commonly taught today: 

First major flaw: 
The fundamental scientific knowledge of economy does not provide a comprehensive and 

clear understanding of the principle setup and way of functioning of the enterprise as a systemic 
object. Just as medieval medicine could not provide a systemic explanation of the human 
anatomy and physiology, so is modern economic science incapable of providing a systemic 
explanation of the òanatomyó and òphysiologyó of the enterprise for machines. 

Second major flaw: 
The fundamental scientific knowledge of economy does not provide any understanding 
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of the principle setup and way of functioning of the enterprise as a systemic subject. In other 
words, economic science does not provide any systemic knowledge of the nature and meaning 
of collective, and therefore, of individual professional responsibility for sustaining the 
operation of an enterprise for machines. 

A closer look at the current fundamental scientific knowledge of economy will show not 
only that this knowledge is fragmented and, when examined as a whole, is  ͡bearer of the above-
stated two major flaws, but it will also show that the separate fragments of this scientific 
knowledge have different magnitudes of practical significance for managing the economy of 
the enterprise for machines. In this regard, the knowledge of accounting comes first as its 
practical significance is considerably higher than the practical significance of all other fragments 
put together. However, they have an objective reason to exist, which stems from the fact that 
the knowledge of accounting has limited capabilities as a means for managerial modeling of the 
economy of the enterprise. 

An overview of the fundamental scientific knowledge of economy will also show that 
among the numerous fragments of that knowledge, there is only one such fragment that 
directly claims that it clearly explains how the enterprise for machines functions in order to 
make a profit. In other words, this fragment represents an official scientific claim that the major 
flaws of the fundamental scientific knowledge of economy have already been eliminated. 

The popular name of this fragment, part of the fundamental scientific knowledge of 
economy, is Business model canvas, and its scientific name is Business Model Ontology, 
hereafter abbreviated as BMO. 

1.2 What is Business Model Ontology? 

I will present two answers to the question òWhat is a Business Model Ontology?ó: the first 
answer is according to the person who introduced the term Business Model Ontology in the 
scientific knowledge of economy, and the second answer is related to clarifying the objective 
meaning of this term in the context of the current research. 

1.2.1 What is BMO, according to the person who introduced this term in the scientific 
knowledge of economy 

The term Business Model Ontology originates from the dissertation of the Swiss 
economist Alexander Osterwalder, which was completed in late 2004 and published under the 
title òThe Business Model Ontology a proposition in a design science approachó (Osterwalder, 
2004). However, this term would have fallen into scientific oblivion if, at the end of 2010, a 
book titled òBusiness Model Generation: A handbook for visionaries, game changers, and 
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challengersó, authored by A. Osterwalder and Yves Pigneur (the scientific supervisor of his 
Osterwalderõs dissertation), had not been published (Osterwalder & Pigneur, 2010). 

The author of the dissertation mentioned above tries numerous times to answer the 
question of the potential reader, òwhat is a Business Model Ontology and what is it for?ó 

The first three Chapters of the dissertation are dedicated (solely) to this purpose. The 
following are quotes from the mentioned Chapters, with a focus on Chapter 2 titled òOrigin, 
definition, place and role of business models in the company.ó 

1st quote: 
òIn this section I outline my understanding of the expression and concept of Business 

Models. This understanding is based on a careful literature review, but may not be shared in 
detail by all the authors in Business Model research. 

As the term Business Model intuitively suggests it has something to do with business and 
it has something to do with models. A quick lookup in the online version of the Cambridge 
Learnerõs Dictionary returns no result for the full combined term but the following definitions 
for the two separate terms: 

 ׄ Business: the activity of buying and selling goods and services, or a particular 
company that does this, or work you do to earn money. 

 ׄ Model: a representation of something, either as a physical object which is usually 
smaller than the real object, or as a simple description of the object which might be used in 
calculations. 

Related to the first definition it can be said that the term Business in the expression 
Business Model relates to òthe activity of buying and selling goods and servicesó and òearning 
money.ó Related to the second definition it can be said that the term Model relates to òa 
representation of something as a simple description of the object which might be used in 
calculations.ó By combining the two we get a first simple understanding which is that a 
Business Model is a representation of how a company buys and sells goods and services and 
earns money. 

In general the purpose of creating a Model is to help understand, describe, or predict how 
things work in the real world by exploring a simplified representation of a particular entity or 
phenomenon. Thus, in the case of a Business Model the Model (i.e., representation) shall help 
understand, describe and predict the òactivity of buying and selling goods and servicesó and 
òearning moneyó of a particular company. But as the notion buying and selling seems too 
narrow, I try to extend it. So differently put, the Business Model is an abstract representation 
of the business logic of a company. And under business logic I understand an abstract 
comprehension of the way a company makes money, in other words, what it offers, to whom 
it offers this and how it can accomplish this. [ׇ] 
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In a nutshell I describe a Business Model: 
 ׄ as an abstract conceptual Model that represents the business and money earning logic 

of a company. 
 ׄ as a business layer (acting as a sort of glue) between business strategy and processes.ó 

............................................................................................................................................. 
2nd quote: 
òA last thing that must be considered when talking about Business Models is their type. 

Similar to Linder and Cantrell I distinguish between three different types. First, there is the 
abstract Business Model concept, which is a generic model of elements, components and 
relationships. Second there are the operating Business Models that are the implemented and 
existing Business Models of different companies. In other words, they represent an instance of 
the generic Business Model. Finally, there are the scenario Business Models that are only virtual, 
not existing as such in the real world. They can serve different ends like fostering innovation, 
simulating opportunities or acting as a guideline in change management. They represent a 
virtual instance of the generic Business Model.ó 

............................................................................................................................................. 
3rd quote: 
òBusiness Model research is a rather young research domain and still has to prove its 

relevance. But as addressed above, yet relatively little concepts and tools exist to help managers 
capture, understand, communicate, design, analyze and change the business logic of their firm. 
In my opinion and the opinion of many other researchers in this domain the Business Model 
concept can fill some of this gap and can eventually gain an important position in managing 
under uncertainty. 

In the following sections I will outline some of the roles the Business Model concept (i.e., 
the use of a specification of a conceptualization of Business Models) can play in business 
management, and, particularly in regard to e-business issues. I have identified five categories of 
functions, which are understanding & sharing, analyzing, managing, prospects and patenting 
of Business Models. Furthermore, an ontological approach to Business Models is indispensable 
for building software-based tools that help fulfill these five functions. 

I describe these categories to give an outlook on what could be done with the help of the 
Business Model concept, particularly on the base of the Business Model Ontology. The scope 
of this dissertation, however, is the design of a Business Model Ontology.ó 

............................................................................................................................................. 
4th quote: 
òThe first area in which Business Models can contribute is in understanding and sharing 

the business logic of a firm. Concretely, Business Models help to capture, visualize, understand, 
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communicate and share the business logic. [ׇ] 
The second area in which the Business Model concept can contribute is in analyzing the 

business logic of a company. Concretely, they can improve measuring, observing and 
comparing the business logic of a company. [ׇ] 

The third area of contribution of Business Models is in improving the management of the 
business logic of the firm. The Business Model concept helps ameliorating the design, planning, 
changing and implementation of Business Models. Additionally, with a Business Model 
approach companies can react faster to changes in the business environment. Finally, the 
Business Model concept improves the alignment of strategy, business organization and 
technology. [ׇ] 

A fourth area of contribution of Business Models refers to the possible futures of a 
company. I believe that the Business Model concept can help foster innovation and increase 
readiness for the future through Business Model portfolios and simulation. [ׇ] 

A last but fundamental area of contribution of Business Models is in building the 
foundation for a set of new computer-assisted management tools. Management literature is 
famous for producing concepts and models. Yet, little of these concepts have been translated 
into software-based tools, although, in my opinion this could bring enormous value to 
management.ó 

............................................................................................................................................. 
5th quote: 
òTo tackle this question I design and propose a rigorous conceptual model of Business 

Models, which I subsequently call an ontology. Gruber (1993) defines an ontology as an explicit 
specification of a conceptualization. It can be understood as a description (like a formal 
specification of a program) of the concepts and relationships in a specific domain. [ׇ] Current 
application areas of ontologies are also disparate, including enterprise integration, natural 
language translation, medicine, mechanical engineering, standardization of product knowledge, 
electronic commerce, geographic information systems, legal information systems, biological 
information systems (Guarino 1998). [ׇ] This seems to suit the Business Model Ontology 
quite well, as it aims at defining the concepts and their relationships in the Business Model 
domain.ó:  

1.2.2 Proposal for clarification of the term BMO from the point of view of a machine 
engineer and author of the current MBA thesis 

In order to define the objective meaning of the term Business Model Ontology, the main 
parts of which are quoted above, the author needs more than 50 pages. For this purpose are 
fully dedicated the first three Chapters of his dissertation (Osterwalder, 2004). However, after 



 
INTRODUCTION  

9 

careful examination of these pages, I came to the conclusion that this term was far from being 
clearly defined and the reason for this lies in the adopted way of doing it. The author 
approached the task of deriving an objective definition for the term Business Model Ontology 
by breaking it down into two stages:  

The first stage answers the question òWhat is a Business Model?ó and the second stage 
answers the question òwhat is a Business Model Ontology?ó 

Based on thorough research, I propose another possible approach, which also breaks down 
the task into two stages:  

The first stage answers the question òWhat is a Model Ontology?ó and the second stage 
answers the question òwhat is a Business Model Ontology?ó 

Here, the first stage of this approach should be implemented in three steps. The first step 
should give an answer to the question òwhat is an Ontology?ó, The second step should give an 
answer to the question òwhat is a Model?ó, And the third step should give an answer to the 
question òwhat is a Model Ontology?.ó 

The answers to the questions òwhat is a Modeló and òwhat is an Ontologyó have been 
given above in the form of quotations and as my research shows, those answers are in full 
synchrony with the definitions of these terms that can be found on the Internet. 

What remains is the answer to the question, òwhat is a Model Ontology?ó 
To begin with, I will use two examples to answer this question: one example is a schematic 

and formulated description of the principle of operation of a Class 1 Lever, and the other is the 
simplest possible schematic and formulated description of the principle of operation of a 
Hydraulic Jack. 

The terms Class 1 Lever and Hydraulic Jack form notions of classes of systemic engineering 
objects from the human environment, through which the power of the individual, which is 
limited, can be multiplied in accordance with the dependencies shown in the formulas below.  

Class 1 lever 
The lever is a simple mechanism consisting of a beam pivoted at a fulcrum. The sections 

from the end of the beam to the fulcrum are called lever arms. 
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Figure 1.1 Schematic and formulated description of the principle of operation of a Class 1 Lever 

The lever is in equilibrium when the following equation is fulfilled: 
Ὂ ὰz Ὂ ὰz, where: 
Ὂ is the force applied to one arm (in this case, the left arm), 
ὰ is the length of the left arm, 
Ὂ is the force applied to the other arm (in this case, the right arm), 
ὰ is the length of the right arm. 

As can be seen from the equation, the product of the force applied to one arm multiplied 
by its length is equal to the product of the force applied to the other arm multiplied by the that 
armõs length. 

Hydraulic jack: 
The hydraulic jack is a system consisting of two connected cylindrical vessels of different 

diameters, filled with suitable fluids and enclosed by movable lids on which different forces are 
applied. 
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Figure 1.2 Schematic and formulated description of the principle of operation of a Hydraulic Jack 

The system is in equilibrium when the following equation is fulfilled: 
Ὂ Ὓz Ὂ Ὓz where: 
Ὂ is the force applied to the first (in this case, the left) movable lid, 
Ὓ is the surface area of the second (in this case, the right) movable lid, 
Ὂ is the force applied to the first (in this case, the right) movable lid, 
Ὓ is the surface area of the first (in this case, the left) movable lid. 

As can be seen from the equation, the product of the force applied to the first movable lid 
multiplied by the surface area of the second is equal to the product of the force applied to the 
second movable lid multiplied by the surface area of the first. 

The two examples above are the schematic and formulated descriptions of the principle of 
operation of a Class 1 Lever and a Hydraulic Jack. 

Having this in mind, I believe these descriptions can also be defined as a model ontology 
of a Class 1 Lever and a model ontology of a Hydraulic Jack. Therefore, Model Ontology means 
a schematic and formulated description of the principle of operation of a class of systemic 
objects. 

In the dissertation of A. Osterwalder, it is stated that the Model Ontologies represent the 
foundation of all scientific disciplines. However, he purposefully avoids providing examples as 
this would set strict requirements for the depth and quality his work should possess as a Model 
Ontology of the industrial enterprise. 

In order to first establish the fundamental scientific significance of Business Model 



BUSINESS MODEL ONTOLOGY:  
THE BASIS OF DIGITAL REFORM OF ECONOMIC SCINECE 

12 

Ontology for economic science and second set strict requirements for the depth and quality of 
any such development, I will describe the most representative example of a Model Ontology 
that has redefined our world.  

The model ontology I will provide represents the fundamental scientific knowledge of 
medicine. It establishes the very beginning of the transition of medical science from a scholastic 
(medieval) level of development to a modern (systemic) level of development  ָthis is the 
universal anatomical and physiological model of the human body founded by Andreas Vesalius 
(1514-1564). 

In 1543, Andreas Vesalius published his fundamental work in seven books titled òOn the 
fabric of the human body.ó In this work ָ  based on his research ָ A. Vesalius not only 
summarizes the achievements in the field of anatomy in the past centuries but also corrects 
more than 200 mistakes of Galen. The latter, at that time, is an indisputable authority in this 
field. Most importantly, however, A. Vesalius organizes the understanding of the structure of 
the human body into a system, thereby redirecting the development of the field of anatomy 
onto a new path. (Stefanov & Velev, 2022) 

From the standpoint of the current research, the universal model of the anatomy and 
physiology of the human body of a young, healthy, and capable person, which is the 
foundation of the modern scientific discipline called òmedicineó, can be viewed as a Model 
Ontology. Despite the visual differences between each individual person, the principle setup 
and way of functioning of the human body are the same and can be recognizable through the 
derived knowledge of an anatomical and physiological model of the human body. This 
knowledge is accepted as fundamental scientific knowledge of medicine and is studied by all 
medical students, regardless of their specialty. 

As I already clarified, the term Model Ontology means a schematic and formulated 
description of the principle of operation of a class of systemic objects. In order to define the 
meaning of Business Model Ontology, it is required first to define the specific class of systemic 
objects, òeconomic unitsó, which schematic and formulated description of their principle of 
operation will serve as a basis for this definition.  

Which is this object, whether part of the geopolitical or industrial economy, that should 
be observed as a òyoung, healthy and capable personó? In my opinion, given the fact that every 
geopolitical economy is based on the industrial economy, and in the industrial economy the 
importance of the industry for machines for the development of all other industries is 
indisputable, the logical choice for the object of study should be precisely the enterprise for 
machines. Thus, the term Business Model Ontology should be understood as the Model 
Ontology of the enterprise for machines. If such a Business Model Ontology exists, it can be 
defined as fundamental scientific knowledge of economy in the same way the Model Ontology 
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of the human body is the fundamental scientific knowledge of medicine. 
The entire global collection of enterprises for machines can be compared to the global 

population. Each individual person is unique, but the blueprint of the human body is the same 
and can be understood through the study of anatomy and physiology. The same holds true for 
all enterprises for machines  ָthey are all unique; however, the makeup of each can be grasped 
through the knowledge of an òanatomical and physiological modeló of the enterprise for 
machines. 

In this sense, just as the understanding of the anatomical and physiological model of the 
human body is a fundamental scientific knowledge of medicine, so too the understanding of a 
universal model of an enterprise for machines provides the fundamental scientific knowledge 
of economy. 

After establishing the enterprise for machines as the main object of study of economic 
science (the focus of its fundamental scientific knowledge Business Model Ontology) it is 
imperative to form an idea of the depth and quality in which the enterprise for machines should 
be studied, so that the fundamental scientific knowledge of economy can finally overcome its 
two major flaws. 

Once again, I will make a parallel with medical science. 
The development of medical science is associated with the establishment of its object of 

study and the imposition of an absolute requirement to master the knowledge of the 
òanatomical and physiological model of the human body.ó What is more ָ  after millennia of 
applying the so-called òphilological approachó, deciding to start applying the laboratory 
approach was a crucial moment in the history of the development of medical science. That is 
because it is precisely the laboratory approach that helps the fundamental scientific knowledge 
of medicine to transition from medieval to modern level of development through the 
formation and mass dissemination of knowledge about the human body as an object. The 
formation of this knowledge as a basis of medical science has enabled many brilliant scientists 
to build on and improve it. This solid foundation ָ  in the form of knowledge about the human 
body as an object  ָhas allowed scientists to begin to analyze the Human as a thinking entity ָ  
a natural systemic object characterized by subjecthood. That is how the science of psychology 
came to be. 
òSubjecthoodó is a characteristic of objects by which these objects are defined as òcapableó 

of knowing and transforming both the world around them and themselves. All objects bearing 
the characteristic subjecthood are òsystemic Objectsó, which, based on their origin, are two 
types: ònaturaló and òartificial.ó 

The only systemic objects of natural origin that bear the property of subjecthood are 
people. 
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However, the characteristic of òsubjecthoodó is also inherent to artificial systemic objects, 
which inevitably contain a multitude of human subjects that work together in a system. 

An example of an artificial systemic object bearing the property of subjecthood is 
industrial enterprises, including enterprises for machines, which, like humans, are capable of 
knowing and transforming both the world around them and themselves. 

The Model Ontology of the Human Body is the anatomical and physiological model of a 
young and healthy person, but the Model Ontology of the Human is the study of a person as 
an object bearing the characteristic subjecthood. 

Following the above-given parallel, I conclude that the (holistic) Business Model Ontology 
is a schematic and formulated description of the principle of operation of the enterprise for 
machines examined as a systemic object bearer of the characteristic subjecthood. 

1.3 Methodology 

The proposed methodology includes several methods for scientific research and 
development, among which the òcomparative methodó takes a central place. 

According to the Collins dictionary of sociology, the comparative method is òthe oldest 
method of research, which consists in discovering and describing similarities and differences in 
objects, phenomena, and processes. The studied and compared objects may be adjacent or very 
distant from each other, may be comparable in function or completely different, may be located 
in the same space-time or in different historical epochs. It is also possible to use the comparative 
method to compare the states of the same object in different time (stages) of the trajectory of 
its development. The comparative method is used for both applied research and fundamental 
researchó (Jary & Jary, 1999). 

In general, this MBA thesis methodology consists of analyzing and then comparing the 
functional capabilities of two business models ontology, created through two fundamentally 
different approaches for development of scientific knowledge in the field of managerial 
modeling of the economy of enterprises for machines. One of them - the widely studied 
Business Model Ontology  ָis defined as the current Business Model Ontology, and the other 
is defined as the new Business Model Ontology. 

The current Business Model Ontology is one of the many fragments that today form the 
fundamental scientific knowledge of economy and, like all its predecessors created as a result of 
scientific research based on a philological approach, is a bearer of the two major flaws (Section 
1.1). 

In this MBA thesis, the current fragmented Business Model Ontology is being evaluated 
in its capacity of a schematic and formulated description of the principle of operation of the 
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enterprise for machines and hence a cognitive foundation for developing a new generation ERP 
system and is examined as a scientific knowledge created by application of the philological 
approach for scientific research and developments. 

The current Business Model Ontology is a holistic scientific knowledge for creation of a 
managerial model of the economy of the enterprise for machines which has overcome the two 
major flows. 

In this MBA thesis, the new holistic Business Model Ontology is examined in its capacity 
of a schematic and formulated description of the principle of operation of the industrial 
enterprise and hence a cognitive foundation for developing a new generation ERP system and 
is examined as a scientific knowledge created by application of the laboratory approach for 
scientific research and developments. 

Here it would be appropriate to provide brief information on both the philological and 
laboratory approaches for scientific research and developments. 

1.3.1 Philological approach 

The philological approach (considered as a package of philological methods) arises as a 
natural consequence of the birth and then the realization of the idea of a new scientific 
discipline called philology (McNeely & Wolverton, 2008). 

The idea for the scientific discipline of philology was born in 1776 when a student 
applicant named Friedrich August Wolf insisted on being enrolled at the University of 
Göttingen (Germany), but not in the arts or theology, but as a student of philology. The idea 
of philology was not accepted, but seven years later (1783) Friedrich Wolf was offered a position 
as a professor at the University of Halle (also Germany) with the task of realizing his previously 
rejected idea of a new scientific discipline. Friedrich Wolf accepted the offer, moved to Halle, 
and laid the foundations of the scientific discipline of philology and the philological approach 
to scientific research. 

It is said that the philological approach is a secular version of the theological approach with 
one very significant difference: it is distanced from theological texts and instead is based upon 
texts recognized by academic elites as classic examples of European literature and culture. 

A substantial contribution to the validation and dissemination of the philological 
approach has Wilhelm von Humboldt, a professor at the University of Göttingen and one of 
the first and most loyal followers of Friedrich Wolf. 

In 1808, Wilhelm von Humboldt was commissioned by Baron von Stein of Prussia to carry 
out a radical reform of the education system in order to transform it into the source of the 
German national spirit. At the heart of this reform is the òhumanitarian high school.ó The 
curriculum of the òhumanitarian high schooló placed emphasis on classical languages, ancient 
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history and philosophy, and mathematics, while natural sciences and religion played a 
peripheral role as the goal was the idealistic upbringing of the younger generation. 

Humboldtõs educational reform turned the high school into an incubator for socially 
adaptive young people with ambitions for a career in the public and private administrative 
hierarchy. Since at the time the basic requirement for admission to universities was mastery of 
the classical disciplines, the humanities education that students received opened the doors to 
higher education institutions for them. Students who had a solid philological foundation were 
allowed to specialize in the various fields of philosophy, which was seen as a natural 
continuation of their philological qualifications. At the beginning of the 19th century, the 
privileged status of philosophy found expression in the new scientific title introduced in 
German universities - òDoctor of Philosophyó, which is considered to date a prestigious 
professional certification. Through its universities, Germany became a European center of 
òscientific philosophyó, and the University of Berlin became a model for higher education in 
Western Europe. Its first rector, the philosopher Johann Gottlieb Fichte, became the main 
force behind the process of linking German mass education with the awakening of German 
national aspirations for a united Germany. 

From todayõs point of view, Wilhelm von Humboldt, Johann Fichte and their colleagues, 
classic academics, were the first representatives of the scientific humanitarian elite, who 
assembled and successfully cooperated with the political elite in order to implement a major 
investment program with the aim to enhance the development of the national human capital 
by reforming the mass education. 

An interesting coincidence: in 1776 (when the idea of philology as a scientific discipline 
was born) Adam Smithõs book òThe Wealth of Nationsó was first published ָ a sacred book of 
the modern professional economists and a fertile ground for the philological approach 
(McNeely & Wolverton, 2008; Smith, 1773). 

An example of the practical application of the philological approach for scientific research 
and development is the methodology for creating the current fragmented Business Model 
Ontology, which will be presented in Chapter 2. 

1.3.2 Laboratory approach 

Todayõs scientifically and technologically oriented laboratory approach emerged as a 
socially engaged version of the òacademically elitist laboratory approachó for the creation, 
development, and dissemination of knowledge in the field of natural sciences. This approach 
marked its first manifestation in France between 1765-1794 and was the work of Antoine 
Laurent Lavoisier, considered the òfather of modern chemistry.ó In 1765, then 22-year-old 
Lavoisier presented his research to the Paris Academy of Sciences on òA Better Way to Light 
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the Streets of the Big City.ó In this first research of his, the young scientist demonstrated his 
extraordinary dedication and thoroughness in achieving practical, socially useful goals through 
experimental research - virtues that are manifested in all of his subsequent works. 

In 1793, Lavoisier was accused of òconspiring with the enemies of Franceó, but according 
to some historians, this was a fabricated accusation, and it represented the reaction of his 
influential ideological opponents, who viewed his laboratory approach as an act of 
òdiminishingó of academic science to a practical level. 

Throughout his whole career, Lavoisier believed and hoped that the academic science, and 
chemistry in particular, could and should serve the common good rather than the private 
interests. Based upon this conviction, he defined three requirements for the development of 
chemistry as a socially useful science: (1) theory, (2) terminology, and (3) technology. 

Especially important to Lavoisier was the terminology apparatus of chemical science, 
about which he writes: òPrecisely formulated scientific language is not an arbitrary set of names 
and signs. Clear language and clear signs stimulate the development of analytical skills that 
obscure language would only demean. Just as Roman numerals gave way to Arabic ones 
because they were too òvagueó, so too subjectively varying terms must be replaced by precise 
and unambiguous scientific terminology.ó In regard to that, Lavoisier proposed the first 
scientific-terminology system based on the terms oxygen, hydrogen, nitrogen, oxidation, and 
the classification of chemical compounds within three main groups: bases, acids, and salts. 

Lavoisier was not fortunate enough to experience the triumph of his ideas among the 
scientific community. Instead, his ideas were met with hostility, going so far as to conduct a 
òsolemn burningó of his portrait. This happened in Germany, where 30 years after the death of 
Lavoisier, Justus von Liebig established the first university chemistry laboratory, which became 
the nucleus of some of the worldõs largest chemical corporations. The scientific-technological 
nature of Liebigõs laboratory scandalized the humanities professorship and led to the ultimate 
demand that òthe university must offer basic theoretical knowledge in chemistry, including to 
students from other faculties, but without any practical orientation.ó Pressed by the academic 
leadership, Liebig was forced to seek the support of the government authorities, convincing 
them that the exact sciences were just as worthy of respect as classical philology, philosophy, 
and history.  

In one òapoliticaló letter to the Prussian government, a letter that has caused a wide 
response, he sharply criticized the humanistsõ reverence for texts and directly accused 
òtraditional academicsó of denying the laboratory approach, even though it met the highest 
philosophical criteria. 

Louis Pasteur is especially credited for the recognition of the high social significance of 
scientific knowledge obtained through a laboratory approach. 
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He is more radical than Liebig and announces the definitive discrepancy between 
knowledge created and developed through critical-discursive analysis of texts and knowledge 
created and developed through laboratory research. According to Louis Pasteur, the latter 
knowledge brings greater social benefit as it can be used as a reference point toward the 
realization of various economic activities (McNeely & Wolverton, 2008). 

An example of the practical application of the laboratory approach for scientific research 
and development is the methodology for creating the new holistic Business Model Ontology, 
which will be presented in Chapter 3. 

1.3.3 Methods for developing this MBA thesis 

As it was already mentioned at the beginning of Chapter 1.3, the methodology includes a 
number of scientific research and development methods, among which the comparative 
method takes a leading place. Compared to the comparative method, the other methods can be 
considered necessary tools for its realization. Those methods are: (1) the SWOT analysis 
method, (2) the PEST analysis method, (3) the interview method, which is applied in two cases 
- multiple interviews with the authors of the new Business Model Ontology to clarify its nature, 
as well as numerous interviews to compare the cognitive potential of the current Business 
Model Ontology and the new Business Model Ontology and (4) the method of literature 
research and analysis  ָthis method has a dominant work role in the current research and 
therefore this research can be considered as a result of the practical application of the 
philological approach for scientific research. 

1.4 Contribution of this MBA thesis 

The goal of this study is to further develop the research on Business Model Ontology. This 
will be achieved through the following three scientific contributions: 

(1) Renewal of the knowledge in the research area of Business Model Ontology given by 
Alexander Osterwalder and Yves Pigneur in the period 2004-2010 (Osterwalder, 2004; 
Osterwalder & Pigneur, 2010), here defined as current Business Model Ontology, through 
comparison with new knowledge of a higher quality given by Peter Bachvarov and Anna 
Videva in the period 2011-2012 (Bachvarov & Videva, 2011; Bachvarov & Videva, 2012), here 
defined as a new Business Model Ontology. It is based on an in-depth content analysis of made 
publications and will compare the two approaches for the development of scientific knowledge 
in the field of managerial modeling of the economy of the enterprise for machines: the 
philological approach in the direction of current Business Model Ontology and laboratory 
approach in the direction of new Business Model Ontology 
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(2) Giving a new and much greater scientific significance to the knowledge of Business 
Model Ontology. The process of forming and disseminating knowledge about the current 
Business Model Ontology is seen as an unsuccessful attempt to give the world fundamental 
scientific knowledge for managerial modeling of the economy of the industrial enterprise in a 
clear and easy to understand schematic and formulated description of its principle of operation 
as a systemic object, bearer of the characteristic subjecthood. On the other hand, the process of 
formation (still without dissemination) of knowledge about the new Business Model Ontology 
is seen as a successful attempt to give the world such knowledge and, in this sense, is a key 
prerequisite for a historical transition in the quality of the fundamental scientific knowledge of 
economy. 

(3) Vision for a historical change in the development of the global human capital as a result 
of the emergence of a new professional class of systemic economic engineers, engineers who has 
not only specialized knowledge in a given field of modern machine engineering but also have 
serious theoretical and practical knowledge of the functional capabilities of digital systems 
(created on the basis of the new Business Model Ontology) for holistic managerial modeling of 
the economy of the enterprise for machines. 

1.5 Structure of this MBA thesis 

The MBA thesis is divided into six parts: 
Chapter 1 presents the personal and historical context of this research by focusing on the 

object of research known as Business Model Ontology, an object that exists in our space and 
time in two qualitative dimensions: one called current fragmented Business Model Ontology 
and the other new holistic Business Model Ontology. This Chapter also presents the 
methodology for the development process of this research, as well as the research goals. 

Chapter 2 presents the current fragmented Business Model Ontology, firstly, examining 
the methodology of its creation as an example of the application of a philological approach for 
scientific research and developments; secondly, presenting the essence of the fragmented 
Business Model Ontology; and thirdly, presents a SWOT analysis of the work of A. 
Osterwalder and Y. Pigneur. The last part also concludes that the fragmented Business Model 
Ontology is functionally inadequate for describing the principle of operation of the enterprise 
for machines and for becoming a basis for the creation of digital technology for holistic 
managerial modeling of the economy of the enterprise due to which the world needs another 
(new) Business Model Ontology which to be functionally adequate. 

Chapter 3 presents the new holistic Business Model Ontology, firstly, examining the 
methodology of its creation as an example of the application of a laboratory approach for 
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scientific research and developments, secondly, presenting the essence of the holistic Business 
Model Ontology, and thirdly, presenting a brief description of the functional construction of 
a new generation of ERP systems created on the basis of the theory and terminology of the 
holistic Business Model Ontology. 

Chapter 4 presents a comparison of the holistic Business Model Ontology and the 
fragmented Business Model Ontology, which is made in four aspects: comparison of the 
holistic and the fragmented BMO as a result of research activities, comparison of the holistic 
and the fragmented BMO as a result of experimental activities, comparison of the holistic and 
the fragmented BMO as functional capabilities, and comparison of the holistic and the 
fragmented BMO as invested man-hours for their creation. This Chapter concludes that the 
process of creation and dissemination of the fragmented Business Model Ontology should be 
observed as a manifestation of scientific individualism, while the process of creation and 
dissemination of the holistic Business Model Ontology should be observed as a manifestation 
of scientific collectivism. 

Chapter 5 presents a vision of the global technological, social, economic, and political 
effects that will be realized, provided that the knowledge of the holistic Business Model 
Ontology is widely disseminated through the entire scientific and educational system. 
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CHAPTER 2  
CURRENT FRAGMENTED BUSINESS MODEL ONTOLOGY 

At the beginning of this Chapter, I would like to recall two main points that were 
presented in the Introduction: (1) in the context of the whole MBA thesis, Business Model 
Ontology means a schematic and formulated description of the principle of operation of the 
phenomenon enterprise for machines ָ  a systemic object, bearer of the property subjecthood 
and (2) in the available information spaces there are publications for two Business Model 
Ontologies, which are different both in terms of scientific approaches for their creation and in 
terms of their quality ָ one of these Model Ontologies, called current fragmented BMO, is the 
result of a philological approach for scientific research, and the other, called new holistic BMO, 
is the result of a laboratory approach for scientific research. 

Here, in this Chapter, I present the current fragmented Business Model Ontology in 3 
parts. The first part examines the methodology for the creation of the fragmented Business 
Model Ontology as an example of an application of the philological approach for scientific 
research, the second part presents a brief description of this Model Ontology, and the third 
part provides an answer to the question òwhy the world needs a new holistic Business Model 
Ontology?ó 

2.1 Methodology for creation of the fragmented BMO, an example of an 
application of the philological approach 

The methodology for the creation of the fragmented Business Model Ontology is given as 
a list of seven methods defined as follows: (1) Speculation/commentary; (2) Frameworks and 
Conceptual Models; (3) Library Research; (4) Literature Analysis; (5) Case Study; (6) Interview; 
(7) Secondary Data.  

Each of these methods is described as follows (Osterwalder, 2004):  
Speculation/commentary ָ  This is research that derives from thinly supported arguments 

or opinions with little or no empirical evidence. 
Frameworks and Conceptual Models  ָ This is research that intends to develop a 

framework or a conceptual model. 
Library Research ָ  This is the research that is based on the review of existing literature. 
Literature Analysis ָ This is the research that critiques, analyzes, and extends existing 

literature and attempts to build new groundwork, e.g., it includes meta-analysis. 
Case Study ָ This is the study of a single phenomenon (e.g., an application, a technology, 
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a decision) in an organization over a logical time frame 
Interview ָ  This is research in which information is obtained by asking respondents 

questions directly. The questions may be loosely defined, and the responses may be open-
ended. 

Secondary Data - This is study that utilizes existing organizational and business data, e.g., 
financial and accounting reports, archival data, published statistics, etc. 

Of these seven methods, two methods, the literature research and analysis, totally 
dominate in the work of A. Osterwalder for creating the fragmented Business Model Ontology. 
That can be seen clearly in the defined practical application of the presented methodology. 

Examining this Chapter, it becomes clear that the author has invested a lot of time and 
effort in getting familiar with and analyzing the content of the most recognized publications 
on Business Models. He has done this to create the composition of his Business Model 
Ontology. He claims that each of the nine blocks of the created composition is derived from 
the publications of at least two recognized researchers working in the field of Business Models. 

Analyzing A. Osterwalderõs dissertation, I came to the conclusion that his methodology is 
a classic example of an application of a philological approach to scientific research. 

2.2 Brief description of the current BMO 

In 2004, within the dissertation of Alexander Osterwalder, not only the term Business 
Model Ontology was born, but also a scientifically recognized version of the first business 
Model Ontology. Six years later, with the publication of the book òBusiness Model Generation: 
A Handbook for Visionaries, Game Changers, and Challengers ò, the commercial version of 
this Model Ontology was born, which is widely known today as Business Model Canvas 

(Osterwalder & Pigneur, 2010). 
My comparative research of the fragmented Business Model Ontologyõs scientific and 

commercial version showed some differences between them, but they are too insignificant. 
Therefore, I will examine only the commercial version as a more up-to-date one. 

The composition of the fragmented Business Model Ontology, or Business Model Canvas, 
I examine as a bearer of scientific knowledge of the definition given in Chapter 1.2.2, which was 
as follows: òBusiness Model Ontology means a schematic and formulated description of the 
principle of operation of the enterprise for machines examined as a systemic object bearer of 
the characteristic systemic subjecthood.ó  

The fragmented BMO consists of nine building blocks as follows: (Osterwalder & Pigneur, 
2010) 
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Figure 2.1 Fragmented business model ontology 

1st Building block: 
It is called Customer segments and defines the different groups of people or organizations 

an enterprise for machines aims to reach and serve: (1) mass market; (2) niche market; (3) 
segmented; (4) diversified; (5) multi-sided platforms (or multi-sided markets). 
2nd Building block: 

It is called Value propositions and defines the bundle of products (goods and services) that 
create value for a specific Customer Segment. This block gives answers to the questions òWhat 
are the main reasons for which the customers are ready to pay for one or another supplied 
product?ó In this regard, eleven main reasons are presented: (1) newness; (2) performance; (3) 
customization; (4) òGetting the job doneó; (5) design; (6) brand/status; (7) price; (8) cost 
reduction; (9) risk reduction; (10) accessibility; (11) convenience/usability. 
3rd Building block: 

It is called Channels and describes how an enterprise for machines communicates with and 
reaches its customer segments to deliver the products produced by it. Several types of channels 
are presented: (1) direct channels; (2) indirect channels; (3) owned channels; (4) partner 
channels. For securing sales by the respective channels, five types of activities are defined in the 
following order: (1) awareness; (2) evaluation; (3) purchase; (4) delivery; (5) after sales. 
4th Building block: 

It is called Customer relationships and describes the types of relationships an enterprise 
for machines establishes with respective customer segments. In this sense, six types of 
relationships are presented: (1) personal assistance; (2) dedicated personal assistance; (3) self-
service; (4) automated services; (5) communities; (6) co-creation. 
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5th Building block: 
It is called Revenue streams and represents the various kind of sources of revenue which 

the enterprises for machines generate from each customer segment. Presented are seven sources 
for generation of revenue streams: (1) asset sale; (2) usage fee; (3) subscription fees; (4) 
lending/renting/leasing; (5) licensing; (6) brokerage fees; (7) advertising. 
6th Building block: 

It is called Key resources and describes the most important assets required for the 
enterprise for machines in order to make a business model work. Those resources can be 
categorized as follows: (1) physical resources; (2) intellectual resources; (3) human resources; (4) 
financial resources. 
7th Building block: 

It is called Key activities and describes the most important activities an enterprise for 
machines must do to make its business model work. Those activities are categorized as follows: 
(1) production; (2) problem solving; (3) creation and maintenance of platform/network. 
8th Building block: 

It is called Key partnerships and describes the network of suppliers and partners that make 
the business model work. Four types of partner relationships are presented: (1) strategic 
alliances between non-competitors; (2) strategic partnerships between competitors; (3) joint 
ventures to develop new business projects; (4) buyer-supplier relationships to assure reliable 
supplies. Following is a distinction between three motivations for creating partnerships: (1) 
optimization and economy of scale; (2) reduction of risk and uncertainty; (3) acquisition of 
particular resources and activities. 
9th Building block: 

It is called Cost structure and describes all costs incurred to operate a business model. It is 
proposed to examine the costs of the enterprise for machines in the following four categories: 
(1) fixed costs; (2) variable costs; (3) economies of scale; (4) economies of scope. 

The shown in Figure 2.1 schematic description of the principle of operation of the 
enterprise for machines, as a systemic object examined as a bearer of the characteristic systemic 
subjecthood, is an emanation of A. Osterwalder and Y. Pigneurõs work, for which they are 
recognized as the worldõs fourth most important thinkers in the field of management of the 
economy of the enterprise (Thinkers 50, 2021), and as it will be mentioned below, the study of 
this schematic description is embedded in almost all curricula in the world. In this situation, 
anyone who has accepted the above-shown knowledge as scientific and has carefully read the 
title of the current MBA thesis would want to ask the question: òWhy does the world need a 
new holistic Business Model Ontology?ó 
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2.3 Why does the world need a new holistic business model ontology? 

In an attempt to answer this question, I will make a brief SWOT analysis of the work and 
the activity of A. Osterwalder and Y. Pigneur. 

The work of A. Osterwalder and Y. Pigneur (consisting of a dissertation and a book), I 
will examine as a tool for influencing the development (in a positive or negative direction) of 
the global human capital, and the activity aimed at commercial dissemination of the 
fragmented Business Model Ontology, I examine as the realization of such influence. 
Strengths of the work and the activity of A. Osterwalder and Y. Pigneur: 

After repeated and careful analysis of both the dissertation and the book by A. 
Osterwalder and Y. Pigneur, as well as after many meetings and discussions with academic 
supporters and business followers of the fragmented Business Model Ontology, I came to the 
conclusion that their work and activity, seen as means of influencing the development of the 
global human capital, has only two undeniable strengths. 

1st strength: 
Through the doctoral dissertation and from the standpoint of professional economic 

science, A. Osterwalder and Y. Pigneur focus attention on one huge problem in the 
development of global human capital. This problem finds the following description: 
òEvery manager and entrepreneur does have an intuitive understanding of how his 

business works and how value is created. In other words he does have an intuitive 
understanding of the companyõs Business Model, but even though this Business Model 
influences all important decisions, in many cases she or he is rarely able to communicate it in a 
clear and simple way (Linder and Cantrell 2000). And how can one decide on a particular 
business issue or change it, if it is not clearly understood by the parties involved?ó (Osterwalder, 
2004) 

This text represents less than one percent of the texts explaining the nature and meaning 
of the term Business Model as well as the term Business Model Ontology. However, it reveals 
the truth that there is no entrepreneur or a manager in the world who is ͡ bearer of a clear and 
conscious understanding of the principle setup and way of functioning of the enterprise. The 
understanding is on an intuitive level and is strictly personal, making it very difficult to form a 
collective unanimity and hence unity of action for management of the actual economy of the 
enterprise. 

In the context of the mentioned problem, another descriptive text deserves attention, 
which reads: 
òׇ  because people have different mental models they will not automatically understand 

the same thing under a Business Model. Thus, a generic framework (i.e., an Ontology) for 
describing Business Models becomes necessary. Such a framework can be understood as a 
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common language between stakeholders to get the ideas out of their heads in order to 
formulate them in a way that everybody understands.ó (Osterwalder, 2004) 

This text not only confirms the authorõs idea that there is a global shortage of scientific 
knowledge, which explains the principle of operation of the phenomenon of industrial 
enterprise. This text is also a transition to the second strength of the work and activity of A. 
Osterwalder and Y. Pigneur. 

2nd strength: 
The second strength of the work and activity of A. Osterwalder and Y. Pigneur is that they 

defined the means (in the form of a scientific task) for overcoming the discovered problem. 
They gave this means the name Business Model Ontology and assigned it one fundamental 
function, which should cover the most important operational functions for the management 
practice. Here I should note that according to the context, the fundamental function of the 
Business Model Ontology, considered as a schematic and formulated description of the 
principle of operation of the enterprise, comes down to its role as a theoretical basis for the 
creation of a new generation management software. 
Weaknesses of the work and the activity of A. Osterwalder and Y. Pigneur: 

My extensive research of the work of A. Osterwalder and Y. Pigneur has clearly shown that 
it has only one weakness which remains out of the public attention and almost no one seems 
to be concerned about it. Thus, it can be said that it is a disregarded evident fact. 

The current BMO is fragmented ָ  it does not form a robust and monolithic foundation 
for Economic science capable of explaining the principle setup and way of functioning of the 
enterprise for machines in its entirety, unlike the foundation that was developed by medical 
science in the form of a systemic anatomical and physiological model of the human body. 

Moreover, the fragmentary BMO not only does not provide a comprehensive such 
explanation, it does not provide any explanation of the principle setup and way of functioning 
of the enterprise for machines. Proof of this is that to this day  ָ10 years after the presentation 
of the fragmented BMO  ָthere is no new generation of digital technology for managerial 
modeling of the economy of the enterprise built based on this knowledge, although A. 
Osterwalder foresees such a technology. 

A second piece of evidence is a survey I conducted among masterõs and Ph.D. students 
attending some of the worldõs most elite universitiesֹStanford University, New York 
University, University of California, Peking University, and Tsinghua University. The topic of 
study was the analysis of the fragmented BMO and examining to what extent, based on the 
schematic description (Canvas), students will be able to determine the principle setup and way 
of functioning of a random enterprise for machines. 

The responses were unanimous and can be summed up in the following remark from a 
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Ph.D. student at Stanford University who commented as follows: òThe Business Model 
Canvas (the current fragmented BMO) does not provide any sort of knowledge not only of the 
principle of operation of the enterprise, it does not provide any useful knowledge about the 
enterprise at all. The idea of a knowledge is to serve as a management tool. Even the professors 
couldnõt explain to us what the point of this Business Model Canvas was in the real world, 
other than drawing useless pictures. ò 

A survey among my colleagues at Tsinghua University showed that none of the masterõs 
and Ph.D. students could understand how a knowledge that is so useless is so widespread! 

The results of the conducted research categorically and unequivocally confirm that the 
fragmented Business Model Ontology does not meet the original purpose of its creation  ָto 
give to the world scientific knowledge explaining what the enterprise for machines consists of 
and how it functions as a whole, and for this knowledge to be the basis of a new generation 
management software. 

A. Osterwalder and Y. Pigneurõs fragmented Business Model Ontology could quite 
reasonably be argued to fall short of their own criteria for òWhat is a Business Model 
Ontology?ó, yet they chose to ignore this evident fact and proceed to mass disseminate the 
knowledge they have created. 

Precisely because of this mass dissemination, this weak side in the work of A. Osterwalder 
and Y. Pigneur represents a source of severe threats to the future development of global human 
capital. 
Threats arising from the work and the activity of A. Osterwalder: 

Today, at the very beginning of the third decade of the 21st century and ten years after its 
first introduction, the fragmented Business Model Ontology is globally recognized as a 
benchmark in its scientific field. What is more, it has already found a place in the curricula of 
the faculties of economics of all universities around the world. For example, I can mention my 
MBA program at the School of Economics and Management of Tsinghua University, where 
this Model Ontology was studied in four scientific disciplines. 

In Bulgaria, this Model Ontology is not only studied in universities but also in elementary, 
middle, and high schools (Ministry of Education and Science, 2021). Given that Bulgaria is a 
member of the European Union, and the educational programs are regulated considering one 
another, I am sure that the fragmented Business Model Ontology has found a similar place in 
the educational system of most European countries. 

It is indisputable fact that the world has an acute need (as A. Osterwalder and Y. Pigneur 
also point out) of knowledge about the principle setup and way of functioning of the enterprise. 
It is exactly in this lacking (in terms of knowledge) area that A. Osterwalder and Y. Pigneur 
positioned their development and founded enormous success in the form of mass 
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dissemination. But given its weak side, namely that the knowledge developed by them does not 
at all correspond to the initially set purpose, this mass dissemination raises serious questions: 
òHow is this knowledge mass disseminated when it does not at all fulfill its original purpose  ָ
to provide a schematic and functional knowledge of the principle setup and way of functioning 
of the enterprise?ó and òHow can the worldõs academic elites totally ignore this knowledgeõs 
weak side and uncritically accept this fragmented BMO?ó 

Whatever the answers to these questions are, the uncritical acceptance of the knowledge 
of the fragmented BMO and its subsequent mass dissemination carries enormous threats to the 
development of the global human capital, which A. Osterwalder himself is extremely 
concerned about. 

Suppose the curricula courses presented the work and the activity of A. Osterwalder and 
Y. Pigneur in its entirety (both in its strengths and weaknesses after a critical analysis). In that 
case, this could have been somewhat useful for the development of global human capital. 
However, all my research showed that in these courses, the strengths are totally ignored, while 
its extremely weak side is shown as an extremely strong one. In this way, people who study the 
fragmented Business Model Ontology get the misconception that this Model Ontology of A. 
Osterwalder and Y. Pigneur is scientific knowledge of the highest quality for the principle of 
operation of the enterprise, which is not true at all. 

In my opinion, it would be much better for the education system not to provide scientific 
knowledge for the principle of operation of an enterprise at all than to provide such knowledge 
that is of questionable quality. This is because the quality of scientific knowledge for Business 
Model Ontology is as important for the development of the quality of human capital in the 
field of economy as the quality of scientific knowledge about the anatomy and physiology of 
the human body (Model Ontology of the human body) is important for the development of 
the quality of human capital in the field of medicine. 

Moreover, just as the Model Ontology of the human body in the field of medicine serves 
as the fundamental scientific knowledge of medicine, the Business Model Ontology in the field 
of economics should be the fundamental scientific knowledge for economy ָ  a knowledge in 
the form of unified theory and terminology describing the principle structure and way of 
functioning of the phenomenon enterprise for machines, and on their basis enabling the 
development of the next generation digital technology for managerial modeling of the 
economy of the enterprise. Unfortunately, the fragmented Business Model Ontology is of poor 
quality and cannot serve as a foundation for creating a holistic Model of the economy of the 
enterprise. Teaching it can be compared to the texts taught to medieval doctors only because 
they were considered authoritative even though they lacked any objective proof for practical 
value. And we all know the medical and treatment practices that were provided at that timeָ 
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letting blood out, drilling holes in the skull, using leeches and so on.  
If we draw a parallel between medieval doctors and modern managers relying on the 

fragmented Business Model Ontology, the threats to the enterprises they manage are enormous. 
The wasted potential of human capital and directing it to the use of knowledge of dubious 

quality is the greatest threat resulting from the work and the activity of A. Osterwalder and Y. 
Pigneur. 
Opportunities arising from the work and the activity of A. Osterwalder: 

The opportunities arising from the work and the activity of A. Osterwalder and Y. Pigneur 
are primarily contained in the realization and acceptance, after critical analysis, of the 
weaknesses of the fragmented BMO by the world academic elites, and then in making the 
collective decision to transition and create an entirely new holistic BMO  ָBMO, which 
actually overcomes the two major flaws of the modern fundamental scientific knowledge of 
economy.  

This holistic BMO will be a new quality fundamental scientific knowledge of economy 
that will drastically develop the global educational and scientific research system. On its basis, 
it will be possible to develop a holistic digital technology that will become a carrier of the new 
quality of knowledge. Its mass dissemination in the educational systems and also its use as a 
digital tool for managing the economy of enterprises for machines will lead to a drastic increase 
in the quality of the human capital in the field of managerial modeling of the industrial 
economy, and from there, overcome the weaknesses and prevent the threats from the work and 
the activity of A. Osterwalder and Y. Pigneur. 
SWAT ANALYSIS CONCLUSION: 

1st conclusion: The realization of the strengths of the current fragmented BMO, but more 
importantly, the realization of its weaknesses, is a task of paramount importance for the 
modern academic and scientific elites. 

2nd conclusion: The realization of the strengths and weaknesses of the current fragmented 
BMO is expected to lead to a collective decision to invest the necessary resources, in the form 
of invested human capital, time, effort, and financial resources towards the development of a 
new quality, holistic BMO, and on its basis development of the next generation digital 
technology for managerial modeling of the economy of the industrial enterprise, which will 
inevitably replace the currently existing solutions. The created digital technology will carry the 
new quality knowledge and thus should serve as an educational platform for the creation of a 
new and higher quality human capital in the field of managerial modeling of the industrial 
economy. 

In this regard, I will continue with the introduction of another BMO, developed in 
complete public anonymity during the last 20 years in Bulgaria and now, for the first time, 
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being officially presented in this MBA thesis. BMO, which after detailed analysis, I define 
precisely as holistic BMO. 
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CHAPTER 3  
NEW BUSINESS MODEL ONTOLOGY 

In this Chapter, I present the new holistic Business Model Ontology in 3 parts. The first 
part examines the methodology for the creation of the new Business Model Ontology as an 
example of the application of the laboratory approach for scientific research; the second part 
presents a brief description of this Model Ontology; and the third part presents (based on the 
new BMO) the functional construct of a new generation of digital technology for managerial 
modeling of the economy of the enterprise for machines. 

In the previous Chapters, I paid special attention to the motivation of A. Osterwalder and 
Y. Pigneur, who are the individuals behind the fragmented BMO, although given the mass 
dissemination of the fragmented BMO, such a presentation might have been unnecessary as its 
creators are globally influential personalities (4th place in the òThinkers50ó ranking).  

For this reason, before proceeding to the introduction of the methodology for the creation 
of a holistic Business Model Ontology  ָthe result of a laboratory approach  ָI will make a 
brief historical overview of the formation of the holistic Business Model Ontology with which 
to present its creators, their motivation, and also the reason for choosing the laboratory 
approach. 

The emergence of the idea for the formation of a holistic BMO in the form of a new quality 
of knowledge for managerial modeling of the industrial economy began in the 1980s. It all 
started when Eng. Peter Bachvarov, a Bulgarian machine engineer and CEO of an enterprise 
for machines, noticed that the widespread knowledge about the formation of job descriptions 
was inadequate. The standard practices for creating job descriptions were not based on a 
universal knowledge of the principle setup and way of functioning of the enterprises 
(knowledge that is even considered impossible to develop) and therefore did not in any way 
reflect the actual job responsibility of employees. That ignited interest in Peter Bachvarov to 
research and analyze the global multitude of specialized literature in the field of knowledge for 
managerial modeling of the industrial economy. 

After the changes in Bulgaria in 1989 (the fall of the communist system), P. Bachvarov 
passed through the CEO positions of 2 more large Bulgarian enterprises for machines. There, 
his view was confirmed that despite the different production of the enterprises, their principle 
setup and way of functioning were much more similar than different. A view that is almost 
identical to that of William Deming. However, despite this view, the read literature and the 
conducted consultations with professional economists indicated that at the given moment (the 
mid-90s of the 20th century), there was a lack of unified knowledge that would give a clear 



BUSINESS MODEL ONTOLOGY:  
THE BASIS OF DIGITAL REFORM OF ECONOMIC SCINECE 

32 

understanding of the principle setup and way of functioning of the enterprise for machines. 
The path of Peter Bachvarov brought him together with Anna Videva  ָa mathematician ָ 
with whom they have similar views on the level of development of economic science. Together 
they define the two major flows inherent in the fundamental scientific knowledge of economy. 
Namely: 
òFirst major flaw: 
The fundamental scientific knowledge of economy does not provide a comprehensive and 

clear understanding of the principle setup and way of functioning of the enterprise as a systemic 
object. Just as medieval medicine could not provide a systemic explanation of the human 
anatomy and physiology, so is modern economic science incapable of providing a systemic 
explanation of the òanatomyó and òphysiologyó of the enterprise for machines. 

Second major flaw: 
The fundamental scientific knowledge of economy does not provide any understanding 

of the principle setup and way of functioning of the enterprise as a systemic subject. In other 
words, economic science does not provide any systemic knowledge of the nature and meaning 
of collective, and therefore, of individual professional responsibility for sustaining the 
operation of an enterprise for machines.ó 

The formulation of these two flaws happened to coincide with the beginning of the mass 
privatization within Bulgaria. In essence, this process represents the privatization of most of 
the enterprises forming the industrial economy of Bulgaria. Until recently, state-owned (after 
the fall of communism), these enterprises, by decision of the Bulgarian government, had to 
change their form of ownership from state-owned to privately-owned.  

For P. Bachvarov and A. Videva, it was clear that the realization of the mass privatization 
bringing a positive change (economic growth for Bulgaria) was directly related to the successful 
overcoming of the two major flaws. Failure to act on these flaws would guarantee a highly 
negative end result in the form of bankruptcies and closed businesses. 

That is so because these enterprises, which until recently worked within COMECON 
(Council for Mutual Economic Assistance), with guaranteed markets for specific production 
volumes, were now facing a huge problem. Thus entering the free market of the Western world, 
their production turns out to be uncompetitive. That presented a huge problem, as these 
enterprises needed serious reengineering to become once again competitive participants in the 
global supply chains. However, in the absence of the know-how to make this happen and the 
personnel capable of implementing such large-scale projects, a process of privatization could 
prove destructive for the Bulgarian industrial economy. This was because many private owners 
would rather choose to discontinue the business and sell off the enterpriseõs assets than put the 
will and effort, despite absolute cognitive impotence, into reengineering the processes of the 
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enterprise.  
In an attempt to prevent this problem, P. Bachvarov and A. Videva address the individuals 

responsible for the privatization process with two worldview ideas: 
First worldview idea: The Bulgarian economy is crippled because the scientific knowledge 

about its management has two major flaws. The first major flaw is that the fundamental 
scientific knowledge of economy fails to provide a comprehensive and clear understanding of 
the principle setup and way of functioning of any modern enterprise as a systemic object that 
must generate added value. The second major flaw is that the scientific knowledge about the 

economy fails to provide any understanding of the principle structure and way of functioning 
of any modern enterprise as a systemic subject that must generate added value. That means that 
the existing knowledge is largely devoid of meaning when it comes to the essence of collective 
responsibility and hence unable to assist in the development of job descriptions in the industry, 
which are clear from a practical point of view. 

Second worldview idea: The well-being of the Bulgarian economy can be strengthened 
through constructive reengineering of its enterprises. This constructive reengineering can be 
accomplished using an IT product consisting of universal knowledge about the principle setup 
and way of functioning of every enterprise as a systemic object and subject that can and must 
generate added value. Thus, this IT product must be the bearer of a new quality of 
fundamental scientific knowledge of economy; knowledge that would explain, replace, and 
complete all modern scientific knowledge about the management of enterprises for machines 
as the building blocks of a well-developed national economy. 

Unfortunately, at that time, they did not find support among the Bulgarian political elites, 
while the privatization condemned many Bulgarian enterprises for machines to be closed in the 
following years. 

Despite the lack of support, P. Bachvarov and A. Videva take it upon themselves to 
dedicate their lives to creating qualitative new knowledge for managerial modeling of the 
economy of the enterprise for machines. Knowledge that is comprehensive (holistic) and that 
gives a clear understanding of the principle setup and way of functioning of every enterprise 
for machines as a systemic object and subject. 

As a practicing machine engineer (with several patents for inventions), aware of the 
importance of the industry for machines as a leading industry of paramount importance, Eng. 
Peter Bachvarov logically chooses the laboratory approach for developing this new quality of 
knowledge, and the object of research is precisely the enterprise for machines. 

The formation of a new quality of knowledge required the formation of a laboratory 
without an alternative in our world. This unique laboratory system, which was built over time 
(1998-2005), consisted of three main functional parts: (1) organizing and subsidizing core ָ  this 
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is a private foundation established under the name òEngineering Culture in Management of 
the Futureó; (2) base for applied research  ָthese are several enterprises in the field of the 
industry for machines and (3) research core  ָthis is a joint-stock company, which exists today 
under the name Institute for System Economic Engineering ISEE. In this system, the central 
organization is ISEE as an organization engaged with the development of the new quality 
knowledge for managerial modeling of the economy of the enterprise, in the form of numerous 
written materials (research, textbooks, etc.), as well as a carrier of this knowledge in the form of 
an IT product (holistic ERP system). 

After getting to know in detail the work and research of ISEE over the years, I can 
confidently state that the knowledge developed by them is precisely a new quality Business 
Model Ontology. BMO, which should be defined as holistic. 

After introducing the laboratory necessary for the creation of the new holistic BMO, I will 
proceed with the Methodology for its creation. 

3.1 Methodology for creation of the new BMO, an example of an application of 
the laboratory approach 

The methodology for creating a holistic Business Model Ontology is based on a set of 
methods, which also include the methods for creating the fragmentary BMO, namely: (1) 
Speculation/commentary; (2) Frameworks and Conceptual Models; (3) Library Research; (4) 
Literature Analysis; (5) Case Study; (6) Interview; (7) Secondary Data. However, the primary 
method here is the Trial-and-Error method ָ the basis of the laboratory approach. Within this 
approach, ISEE systematically develops knowledge to overcome the two major flaws inherent 
to the fundamental scientific knowledge of economy. Subsequently, the developed knowledge 
was tested in practice in the multitude of enterprises for machines, part of the laboratory system. 
The knowledge and research went through several stages of cognitive development. 

The first stage of cognition-based development 
The initial stage lasted 4 years, from 1998 until the end of 2001. During this period, ISEE 

developed a cognitive platform for a universalist understanding of the enterprise as a systemic 
object. On this basis, it then designed and rolled out the first version of the IT solution for 
enterprise modeling as a systemic object. This first cognitive platform was called the Industrial 
Cross. 

The second stage of cognition-based development 
The second stage also lasted 4 years, from 2002 until the end of 2005. During this period, 

ISEE developed a second cognitive platform for the enterprise relevant to its very essence and 
to the meaning and hierarchy of knowledge that enables the very existence of an enterprise as a 
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systemic subject. On this basis, it then designed and rolled out the second version of the IT 
solution for enterprise modeling as a systemic object and subject. The second cognitive 
platform was called the Industrial Cognition Tree. 

The third stage of cognition-based development 
This stage lasted 6 years, from the beginning of 2006 until the end of 2011. During this 

period, ISEE made a crucial step in the development of the second cognitive platform, which 
supplemented and substantially deepened its understanding of an enterprise as a systemic 
subject. On this basis, it then designed and rolled out for scientific research activities the third 
version of the IT solution for enterprise modeling as a systemic object and systemic subject 
(systemic object, carrying the property of subjecthood). 

In order to eliminate the two major flaws, during all three stages of its cognition-based 
development, ISEE conducted large-scale research of the development of fundamental 
scientific knowledge of the economy all around the world. These spanned the following areas: 

1. Academic circles and recommended scholarly publications; 
2. Management consulting; 
3. Business software. 
The first major wave of research was conducted in 2006 and 2007. The result was 

confirmation that the global community of professional economists had not yet overcome the 
two major flaws. In contrast, the second version of the IT product created by ISEE successfully 
overcame the first major flaw. 

The second major wave of research was conducted during the period 2011-2015. It covered 
three main work areas: 

1. Overview and curation of working materials relevant to the theory and terminology 
underlying ISEEõs IT solution; 

2. A large-scale campaign dedicated to studying the development of fundamental scientific 
knowledge about the economy in the elapsed few years; 

3. And, most importantly, an IT solution experimentation as a bearer of knowledge for 
the creation and development of an effective technological elite capable of nurturing and 
developing innovative technology industrial systems with conscious dedication and in-depth 
understanding. 

The overview and curation of the theory and terminology-related working materials for 
the IT solution developed by ISEE commenced at the end of 2011 and was finalized at the 
beginning of 2014. During this period, in order to secure ISEEõs copyright in the scientific work 
carried out, three books exclusively intended for in-house use were published in limited print 
runs (Bachvarov & Videva, 2011; Bachvarov & Videva, 2012; Spasov, Simeonov, Kacharov, & 
others, 2014). 
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The largest-scale campaign studying the development of all fundamental knowledge for 
economic management was launched in late 2011 and completed in mid-2012. It was undertaken 
within the framework of two distinct research projects. 

The results of the two research projects fully corroborate the results of previous studies, 
which have shown the absence of dedicated research to create flawless fundamental knowledge 
about the economy. 

The culmination of ISEEõs experimental work was a large-scale experiment proving the 
superiority of the IT solution developed as a bearer of knowledge for the creation and 
development of an innovative technological elite. An elite capable of designing and developing 
high-tech industrial systems using its in-depth understanding and expertise. This experimental 
study was launched at the beginning of 2014 and finalized in the autumn of 2015.  

The generated results could be considered astonishing. 
These results, along with the results of all previous studies and experimental research, 

unequivocally show that ISEE has fulfilled its mission to achieve a new quality, holistic 
knowledge for managerial modeling of the economy of the enterprise for machines, which I 
define as a new holistic Business Model Ontology. 

3.2 Brief description of the holistic BMO 

The holistic Business Model Ontology recreates the economy of the enterprise for 
machines within two projections called cognitive platforms. 

The first cognitive platform provides knowledge for understanding the enterprise for 
machines as a systemic object, which exists through its economic result, which extends over 
time and can be positive (profit) or negative (loss).  

The second cognitive platform provides knowledge of the nature, meaning, and hierarchy 
of knowledge that enables the existence of the enterprise for machines in its capacity as a 
systemic subject (systemic object bearer of the characteristic subjecthood). 

3.2.1 The enterprise for machines as a systemic object 

The holistic BMO recreates the enterprise for machines as a systemic object as it explains 
schematically as well as in a formulated manner the principle of operation of the enterprise for 
machines. 

3.2.1.1 Schematic description of the principle of operation of the enterprise for machines as a 
systemic object 

The schematic description of the holistic BMO explaining the principle of operation of 
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every enterprise for machines as a systemic object is called Industrial Cross. (Figure 3.1) 
According to this description, every enterprise for machines  ָin its capacity as systemic 

objects ָ exists as a result of the synergy of five functional systems: (1) system for Sales, (2) 
system for Production, (3) system for Supplies, (4) system for Financing and (5) system for 
Implementation of the Technological Environment. 

 

Figure 3.1 The Industrial cross 

The five functional systems of the enterprise manage the assets which are under its control: 
both its own, as well as the ones attracted from the outside. Examined through a time interval 
manner and from a technologically systemic point of view, this management is described as two 
object flows. 

The first flow is circular four-tier flow. It is formed and driven by the synergy of the four 
functional systems for Sales, Production, Supplies, and Financing. It is commonly referred to 
as the Working capital flow. (Figure 3.2) 
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Figure 3.2 Working capital flow 

The second flow is centripetal two-tier flow. Its purpose is to provide for the functioning 
of the technological environment of the enterprise. This flow is driven by the functional 
systems for Supply and Implementation of the Technological Environment. (Figure 3.3) 

 

Figure 3.3 Centripetal two-tier flow 
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The centripetal two-tier flow has two parts: (1) Expenses flow and (2) Investment flow. 
Expenses flow: this comprises all objects provided by the systems for Supply and 

Implementation of the Technological Environment and used (spent) by the enterprise for 
machines to maintain the ongoing functional aptness of its technological environment. 

Investment flow: this comprises all objects provided by the systems for Supply and 
Implementation of the Technological Environment and used (invested) by the enterprise for 
machines to introduce qualitative changes to its technological environment. 

The investment flow bifurcates into two tiers: (1) Recovery tier and (2) Development tier. 
Unlike the other systems (i.e., Sales, Production, Supplies, and Financing), the system for 

Implementation of the Technological Environment is, in fact, a meta-process. On the one hand, 
it ensures the formation, maintenance, and strategical development of the technological 
environment of the other four fundamental functional systems, on the other, it ensures the 
same for its own operation. 

The establishment of every enterprise starts from the formation and development of its 
system for Implementation of the Technological Environment. The technological 
environment of the enterprise consists of two building components (1) technical environment 
and (2) organizational environment. 

The main foundation and operational element of the technical environment of each 
enterprise can be appropriately defined by the concept of operational place (OpP). Any deeper 
elaboration on the contents and meaning of the term operational place, as part of an objectively 
more precise and correct terminology for describing the modern enterprise for machines, 
would complicate this research. Because of this, we could state that the term operational place 
appears partially synonymous with the colloquial expression workplace. (Figure 3.4) 
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Figure 3.4 Technical side of an operational place 

There are four main types of operational places in the enterprises: (1) Administrative, (2) 
Production, (3) Warehouse, and (4) Public. 

The first three types of operational places are essential for each enterprise for machines. 
The main structural part of the operational place is its physical space, measurable as area 

and height  ָit can be conditionally defined as operational area. 
The operational area is where the other physical objects that make up the structure of the 

operational place are positioned: equipment, furniture, devices, tools, etc. 
The multitude of operational places of the enterprise for machines forms the physical basis 

for shaping its multitude of operational technological fields. The operational technological 
field is a descriptive term for the main building component of each of the five functional 
systems of the enterprise. 

Besides the operational place (in its role of physical constituent), the operational 
technological field has two more inherent aspects that could be described as organizational. 
These include:  

(1) an array of documented knowledge (in different types and forms) about the operational 
technological field lifecycle management in accordance with its intended systemic purpose; 

(2) a multitude of appointed workers from specific parts of the human resources of the 
enterprise, which are assigned with responsibilities concerning the existence of the respective 
operational field. (Figure 3.5) 
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Figure 3.5 Organizational side of an operational place 

On the basis of one actual operational place, different operational technological fields may 
be created, required for establishing the functional systems of the enterprise. These include the 
systems for Sales, Production, Supplies, Financing, and Implementation of the Technological 
Environment. 

The multitude of organizational components, which are structurally typical for the 
multitude of operational technological fields, form (and represent) the organizational 
environment of the enterprise, which is an indispensable part of its technological environment. 

3.2.1.2 Formulated description of the principle of operation of the enterprise for machines as 
a systemic object 

The existence of an enterprise is dictated by the law for positive development of the total 
Value of the Elements of its Proprietary Assets (VEPA) and is expressed by the formula: 

ὠὉὖὃὸ ὠὉὖὃὸ  

Where: 
ὸ ὸ ָ  the moment in time ὸ is greater than the moment in time ὸ. 
ВὠὉὖὃὸ  ָ  the total Value of all Elements of the Proprietary Assets of the enterprise 

at time ὸ. 
ВὠὉὖὃὸ  ָ  the total Value of all Elements of the Proprietary Assets of the enterprise 

at time ὸ. 

The difference between the total Value of the Elements of the Proprietary Assets of the 
enterprise at time moments ὸ and ὸ is the Economic result of the activity of the enterprise at 
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the time interval ὸȟὸ , denoted by ὉὙὸȟὸ  and is determined by the formula: 

ὉὙὸȟὸ ὠὉὖὃὸ ὠὉὖὃὸ  

In terms of management, the value of the Economic Result in the time interval ὸȟὸ , 
can also be calculated by the following 3 values: 
В-ὕὅὸȟὸ  ָ  Monetary Obligations of Clients, 
ВὍὲὠὓὕὅὸȟὸ  ָ  Tier 1 Invested Value, 
ВὉὼὊὰὸȟὸ  ָ  Expenses flow.  
Вὓὕὅὸȟὸ  ָ  is the total acquired value of the Elements of the Proprietary Assets in 

the form of Monetary Obligations of Clients (MOC) generated in the time interval ὸȟὸ  in 
return for products provided to the Clients, during the same time interval, in the form of goods 
and services. 
ВὍὲὠὓὕὅὸȟὸ  ָ  is Tier 1 Invested Value for the production of the products 

provided in ownership of the clients in the time interval ὸȟὸ  in the form of goods and 
services, as a result of which the enterprise acquires value in the form of Monetary Obligations 
of the Clients. 
Ὅὲὠ of a completed product is equal to the total purchase value of the elements of the 

proprietary assets of the enterprise, which are directly invested in the final structure of this 
product. 
ВὉὼὊὰὸȟὸ  ָ  is the value of the multitude of elements of the proprietary assets of the 

enterprise invested in its technological environment to ensure its operation in a regular (non-
investment) mode, over the time interval ὸȟὸ . 

According to the logic of the Industrial Cross, in the time interval ὸȟὸ , the economic 
result ὉὙὸȟὸ  of the economic activity of the enterprise, is calculated by the formula: 

 

ὉὙὸȟὸ ὓὕὅὸȟὸ Ὅὲὠὓὕὅὸȟὸ ὉὼὊὰὸȟὸ  

 

The Industrial Cross, as a schematic description, and the introduced formulas above, as a 
formulated description of the principle of operation of each enterprise for machines in its 
capacity as a systemic object, represents a solid cognitive foundation for the creation of new 
generations of ERP systems.  

The only thing that remains open is the question about the principle of operation of the 
enterprise for machines as a systemic subject (systemic object bearer of the characteristic 
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subjecthood).  

3.2.2 The enterprise for machines as a systemic subject 

The holistic BMO explains the principle of operation of the enterprise for machines as a 
systemic subject through its second cognitive platform called Industrial Cognition Tree.  

Similar to any tree, the Industrial Cognition Tree  ָin its capacity of a schematic and 
emblematic representation of every enterprise for machines as a systemic subject  ָhas five 
composite elements (1) fruits, (2) leaves, (3) branches, (4) trunk, and (5) roots.  

 

Figure 3.6 The Industrial Cognition Tree 

The understanding and comprehension of an enterprise for machines as a systemic subject 
requires understanding and comprehension of the objective meaning of the individual parts of 
the Industrial Cognition Tree in the assigned order:  

The fruits of the Industrial Cognition Tree are a symbolic representation of the 
existential cognition of the enterprise in its capacity as a systemic subject. This is the 
knowledge about the past, but more importantly about the future changes over time of the 
value of its capital assets (= economic result), changes that in everyday language are defined as 
profit or loss. The condition and development of the fruits of this tree depends entirely on 
the condition and development of its leaves, branches, stem, and roots. 

The leaves of the Industrial Cognition Tree are a symbolic representation of the 
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implementational cognition of the enterprise in its capacity as a systemic subject. This is the 
knowledge for implementation of the necessary trajectories of the multitude of objects in 
space and time, which jointly form the current capital assets of the enterprise. This is the 
knowledge of what to do here and now in accordance with the logic of the Industrial Cross. 

The implementational cognition (referred to a specific object, that is part of the capital assets of 
the enterprise) can be most accurately defined by the concept of Implementational MOTEls (an 
abbreviation for implementational time interval models of the Multiple responsibilities Over the 
Trajectory of an Element). (Figure 3.7) 

 

Figure 3.7 Implementational MOTEls 

Those responsibilities should be taken on by the operational technological fields of the 
enterprise and more specifically, by the appointed workers in charge of their functioning as 
they are an indispensable part of them. 

The condition and growth of the leaves of the Industrial Cognition Tree, symbolizing 
implementational cognitions (in the shape of Implementational MOTEls) for attaining an 
economic result by the enterprise, are directly dependent on the condition and growth of the 
branches. 

The branches of the Industrial Cognition Tree are a symbolic representation of the 
principle cognition of the enterprise in its capacity as a systemic subject. This is the knowledge 
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