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1. INTRODUCTION
Roman architect Vitruvius established that any building should expose three features: Firmitas, Utilitas, Venustas
(firmness, usefulness and beauty). These characteristics, also known as the Vitruvian triad, have guided the work of
architects and engineers by pointing out the requirements that must be met by any construction. The most recognized
works of architecture, are clear exhibitions of the triad. Wonders like the Colosseum, the Taj Mahal or the Pyramid of
Giza expose in the most natural ways the triad’s properties. Their solidness is evidenced as they have been built so
strongly that they have lasted for centuries. Their usefulness is perceived as one acknowledges the historical purpose
given to the constructions. Finally, beauty is reflected in the wonders themselves as the aesthetic and details were part
of the construction that up to now, is still visible.
Although buildings and businesses do not flaunt the most evident relation, a second look can prove that they do not
differ as much as one would think. As a matter of fact, they exhibit comparable structures and properties to a point
where it is even possible to consider the use of the Vitruvian triad to guide business requirements. As a house or a
bridge are expected to be strong and not fall, so are businesses. Their design and constitution must be firm in order to
guarantee that customers’ needs are satisfied and revenues are generated over time. Moreover, as a building should be
useful for those who occupy it, businesses should prove purposeful for those who constitute it. A useful business
generates revenues as it delivers value to customers. The latter, pay for the product or service, not only because it
satisfies its needs, but also because of unique features that make it especial. Finally, business should be beautiful, not
necessarily in the most aesthetic sense of the word, but in terms of creativity and innovation. Businesses should be
novel and should disrupt the market in order to survive in it. In spite of strong foundations and a clear purpose, the
business must be attractive and appealing to keep attracting customers and outweighing the competition.
To guarantee that the Vitruvian triad is present in a building, the design must be guided by the three conditions. As
architects develop blueprints that establish the way in which the building will comply to them, businesses are also
guided by models that aim to satisfy requirements. Both the blueprints and the models, serve as the base for execution
considering that they present the structure and components, along with the relations that establish among them.

However, the execution is bounded to the accuracy of the design, and any mistake or behavior that is evidenced once a
building is built or a business is running, can surely be traced to the system’s design.
Understanding the importance of the business model in the definition of the business (and consequently the
enterprise), is fundamental to achieving appropriate models considering the various approaches offered by the current
state of literature. The business model concept has motivated many researches as no universal agreements has been
made upon its definition. Most of the works not only present new practices to developing business model, but also
state a series of criticisms regarding other approaches. Such scenario has led to what has been called a paradigm, as
the popularity of the topic explains the wide criticism on multiple approaches, but critics in turn, motivate more
researches and findings. Although it may seem as if the lack of consensus difficults the study and application of the
concept, it is also true that the diversity of approaches prompt creativity and innovation among businesses. As there is
no standard way on addressing and designing a business model, there is room for new perspectives that lead to
enterprises disrupting the market.
Acknowledging the effects of the diversity of approaches on the business model, prompts the comprehension of the
different definitions, taxonomies and methodologies among others. Let us recall that above all, each approach is just a
model of the business or in other words, its abstraction. If one wants to evaluate the usefulness of the approach, one
should consider what makes a model useful in general. Depending on the state of a system (whether it exists or nInot),
a model may be ascribed with a descriptive or a prescriptive use. As long as the model serves its purpose it may be
considered useful, regardless of its components, views or elements. Therefore, criticizing current business model
approaches based on what they are not useful for is impractical, as they will only comply to the use they were given.
With this in mind, it is important to recognize the particular purposes that each of the approaches intend to serve, and
the one that the modeler is pursuing. By doing so, a more accurate selection is guaranteed as there is a true
understanding on the available options for building and portraying the model, and on those options that are relevant to
one’s interests. Moreover, once one understands what use the model be given and which approach is the most
convenient, it is possible to build a solid business model by defining the basic components relevant for the approach.
As the different researches stress on different business elements, being customers, revenue streams or even strategy,

they all propose a series of elements that must be defined in order to build the expected model. These components are
the key towards a solid model as they become their foundations and favor an adequate definition of the business itself.
Considering the different elements that may be analyzed under the business, and the impact they all may have in its
understanding, we centered on one that is usually left to intuition. In our work, understanding the business dynamics
became a topic of interest as it is determinant in the effects of changes and influences. Although businesses may be
described in terms of blocks or elements (like customer, value, money), there is a complex network of relations that
associate them. Moreover, these relationships become cause-effect relations and dependencies that if overlooked, will
lead to unexpected reactions. Since the relationship networks is complex and consequently, hard to portray, most of
the times it is left to intuition. This decision however, may prove risky in decision making processes as sometimes
instead of being intuited, they are ignored. As managers are compelled to make crucial decisions in their routine, it is
fundamental that they own a complete understanding on the business and the way in which each of its elements relate
to one another. Furthermore, any solutions that diminish the uncertainty or allow to foresee effects of changes are
highly appreciated as dealing with business complexity is a difficult task.
In order to understand the business dynamics, it is important to build models that allow a dynamic view. Depending
on stakeholders and interests, views on models can be built by selecting specific components of the model that allow
to portray the interests. In this case, it is necessary to identify the model components that contribute to a dynamic
view. This however, is not always possible as not all of the available models consider dynamic components.
Therefore, to portray the dynamics of the business one must identify the components of a dynamic view, and the
business models that consider them,
In doing so, we found that the current business model approaches do not suffice the requirements for an appropriate
dynamic view on the business. In an attempt to complement an approach with the necessary elements to visualize the
dynamics of the business, we decided to simulate one of the most popular approaches: the business model canvas, as
evidenced in Chapter 2. Based on a study case of an editorial, a business model canvas was built defining the 9
building blocks that constituted the business. With the corresponding elements identified, the different relationships
among them were portrayed leading to a map of the network behind the business. To establish the dynamic

components, we based on system dynamics and its concept of flow. The latter became important as it allowed to
understand the notion of movement proper of the dynamic view. To test the results and whether the dynamics could be
perceived or not, several experiments were conducted by modifying values of the elements in the building blocks and
evaluation the changes.
The work performed with the business model canvas proved that the model is not appropriate for dynamic views and
although it may be complements, its use becomes more complex and less appealing. Consequently, we proposed a
new approach on business models that intends to define the dynamic components necessary to achieve a dynamic
view, and the visual catalog that supports it. Chapter 3 presents our business model patterns as the result of the
research on how to achieve the dynamic view. As it is seen, not only are the basic components defined, but a catalog
of patterns is introduced in order to aid the construction of the business model. Both the elements and the patterns are
based on a business model definition that identifies four core processes: Supply, Transformation, Delivery and
Monetization.
The definition and use of a business model that allows a dynamic view on the business comes at a high price, as more
efforts and skills are needed to achieve an appropriate model. As we recognize the additional complexity, we
introduce the design of a tool that aids in the construction of said models. Chapter 4 presents Sofia as the tool that
attempts to ease the building process of dynamic models. Based on the desired qualities of a useful model, and the
components that contribute to a dynamic view, we introduce a requirement based design that intends to compensate
the cost of dynamic business models.
Recognizing the different approaches on business model and the importance of rational selections, enhance the use of
these models. As it was evidenced, criticizing business models without considering their prescribed used introduces
noise and interfere with an adequate comprehension of the business. This work presents and evaluation of business
models considering the dynamic view on business, however, this evaluation can be extended to other views or
components. What must be always acknowledge is that the usefulness of a model is determined by the granted use and
not the artifact itself. If the modeler is aware of its desired use and the components needed to achieve it, choosing one
of the available approaches or even designing a new one, will be more simple.

2. SIMULATING THE BUSINESS MODEL CANVAS USING
SYSTEM DYNAMICS
Abstract— The business model canvas is a well-known tool used to understand the way in which an organization
creates and delivers value. Though it is mostly recognized as a 9 block template with sticky notes, it is much more
complex than what it seems. Unfortunately, the static representation of the model has contributed to the loss of its
dynamics and the information that comes with it. Enterprises do not contemplate the flow network involved in their
business model, and miss the opportunity to identify problems and test changes. This situation invites to enrich the
canvas model and show more benefits that can be obtained with its application. This paper presents an enriched
design of the business model canvas, based on system dynamics and the results obtained after simulating it.
Keywords— Canvas; Simulation; Flow; Model; System Dynamics
INTRODUCTION
The business model canvas is a widely recognized tool to describe the way value is created and delivered in an
organization [1]. Consisting of 9 building blocks, the model offers a visual representation that allows a better
comprehension of business and its dynamics. Since building the canvas requires an information gathering process, an
enterprise is able to recognize the different flows in its daily activities and point out the sources of competitive
advantage in the process.
Nonetheless, even if the canvas model is a powerful tool to study a company’s behavior, the way it is typically built
and presented diminishes its benefits. Since it is associated with static elements, the dynamic aspects implied are lost,
and valuable information may not be included.
When an enterprise is unable to distinguish the main components of its business model, and the dynamics that lies
within, it is incapable of changing and adapting the model to the environment. The challenges enterprises must face,
oblige them to evaluate their processes and vision constantly. Entrepreneurs and CEOs must cope with changing

environments that are constantly assigning new rules [2]. Therefore, a correct business model canvas, lightens the
complex task of redefining an entire organization. It not only gives a complete perspective of the most important
elements for creating, delivering and capturing value, but also provides a space to test new policies since it allows the
addition, modification and elimination of components. If a company is able to use a canvas model to evaluate itself, it
will surely manage to correct defects in its operation and leverage its success.
To create a complete model that not only shows the structural component offered by the canvas, but also the
associated dynamics, it is necessary to find a new way to build and implement the canvas. Simulation, in this case, is
a valid approach taking into account that it allows to design a model and visualize the movement within. Being able to
simulate a canvas model opens the possibility to watch the execution of a business model, and designing and
experimenting with different scenarios.
This paper shows the results obtained, after applying system dynamics techniques to the simulation of a business idea,
embodied in a case study canvas model.

Section II presents the business model canvas along with the

conceptualization process behind the enhancement of the model. The following part describes the case study used to
build the canvas, and the chosen simulation technique. Section IV outlines the different stages of the implementation
and their results, and section V gives out the conclusions and main reflections that derived from the whole project.
BUSINESS MODEL CANVAS
Several models have been conceived for representing diverse aspects of an organization, achieving recognition in the
industry. A model that has gained a lot of credit is the Business Model Canvas (BMC). This model, designed by
Alexander Osterwalder, describes the way an organization ―creates, delivers and captures value‖ [3].
Building Blocks
A BMC serves its purpose using 9 building blocks. Arranged in a template where elements are classified, and
relations among them are established. When building a canvas model one must identify key partners, key activities,
key resources, channels, cost structure, revenue streams, customer segments, customer relationships and of course the
value proposition.

In the center of the template there is the value proposition which describes the products and services provided by the
company to satisfy the needs of one or several customer segments. By designing different channels, the company
reaches and communicates with its customers, delivering value that they desire. Customer relationships, on the other
hand, describe the particular relationship the company wants to establish with their customers and the means to do so.
This includes acquisition and retention. The complete interaction between these four blocks, results in revenue
streams which take into consideration the cash that customers generate when paying for the value that is being
offered.
The other part of the canvas template, is formed by 4 blocks that are key to the value creation process. The first block
corresponds to key partners: suppliers and associates that provide the company with the necessary resources to create
and deliver value. The key resources are the means necessary to provide the different products and services; some of

Figure 1Business Model Canvas

them are provided by the key partners. Transformation processes, along with the activities that support the execution
of the business, are known as key activities. These 3 building blocks, along with the past 4, result in a cost structure.
This block takes into account the different expenses that the company must face to provide its goods and services.
Depending on the business model chosen by the company, there will be specific costs according to the activities and
resources necessary for it to work out.

The previous description is an overview of the structure of the business model canvas. The meta-model in Figure
1gives a clearer view of this structure and the different relations that may appear between elements.
Aside from using the 9 building blocks, there are no particular restrictions when building a business model canvas.
Therefore, it is possible to use it as a design tool in scenarios such as entrepreneurship, or to analyze well established
organizations. With a BMC, it is possible to plan, design and document the execution of an organization, for it is
necessary to identify the elements that guarantee that the business model will work. This in turn, transforms the BMC
into a validation tool for enterprises, since its building process involves the recognition of relationships within the
business model, and pointing out whether they are aligned and support each other, or not. If one is able to verify this,
tackling problems inside the company becomes much easier.
Enriching the canvas: Dynamic View
The way the business model canvas has been presented, does not reflect the entire complexity of the model [4]. The
most common incarnations of the canvas are based on sticky notes that in no way whatsoever transmit the dynamics
implied in the model. Furthermore, modelers are encouraged to use simple words and descriptions that do not enrich
the canvas, but do contribute to the lack of formality when using it. This in turn, diminishes the potential benefits that
derive from using the model and in consequence, reduces its importance. This situation invites to enrich the model
and excel those elements that truly communicate the concept of a business model.
Even if two enterprises provide similar goods or services, their canvas models can present many differences. This is
attributed to the fact that in order to succeed in their market, organizations have to have unique business models.
Thus, to enrich the canvas it is first necessary to identify how elements are used in different business models, in order
to propose a new view.
When examining the skeleton of any business model canvas, there is something that appears and relates with
the 9 building blocks. As it is known, these blocks interact with one another in order to make the business model work.
However, the established relationships can be seen as processes where inputs undergo transformations, resulting in new
outputs. Since these elements enter and leave the transformation processes continuously, it is possible to identify them
as flows. In order to simplify the treatments of the processes, this paper proposes a classification based on three

elements: means, value and cash. The latter derives from classifying the building blocks of the canvas given the type of
elements that each block contains. Each type is explained later in the document. With these categories, it is possible to
classify the flows and the transformation processes. Flows can be categorized into Means, Cash and Value, while
transformations into Means to Means, Means to Value and Value to Value.

The Means Type

Figure 2 Transformation Process

Means refer to those elements in the business model that
constitute the assets necessary to achieve the desired

outcomes (ends). These assets may refer to key partners, resources, activities, channels, and relationships. They
support the implementation of the business model and without them, the value creation, capture and delivery
processes, would not be possible.
When a means is related to another means (for example key partners relate to key resources) there is a Means to
Means transformation and in consequence, a means flow is established. When a means leads to a value, a Means to
Value transformation appears. This case is reflected in scenarios such as key activities that lead to the creation of
value (being a good or a provided service).
The Value Type
This type associates with the value proposition in the business model being the goods or services, or even the bond
that is built with a customer segment.
As it was presented, there is a Means to Value transformation that emerges when a means leads to one of the value
propositions. Nonetheless, there is another transformation that involves the value type. Sometimes, it is possible to
find that value may transform into another type of value. For instance, a good or service may be provided with
characteristics that turn out to be attractive for the customers. Differentiation, quality or price, are some of the
characteristics that may be perceived as added value and therefore, strengthens the value proposition. Since they are
derived from the value proposition itself, there is a Value to Value transformation that implies 2 value flows.

Cash Flows
The final flow category is cash. This type is very particular taking into account that there is no direct converter
associated, thus no transformation involved.
When an organization creates, captures, or delivers value, it incurs in inevitable costs in order to do so. For a business
to be successful there has to be an income source that covers costs, and generates profit. This source is the group of
customers who are willing to pay in order to acquire the value offered by the business.
The business model contains two building blocks associated with cash: cost structure and revenue streams. Modelers
are prone to establishing a direct relationship between value and revenue streams, or between resources and costs.
However, there is a much more complex structure behind these relationships. Key resources, activities, and channels
imply costs that vary according to the amount of elements, or the way they are used. These costs may be classified in
a traditional balance sheet. What is important to note, is that these costs are constantly changing and as the different
transformations take place, costs may increase or decrease.
In the revenue case, the profit comes when a customer pays for the value proposal. Depending on the number of client
segments and their size, along with the expected sales, the revenues may vary. Nonetheless, like costs, there is a flow
of cash that represents profits and changes as the business model is being executed.
As it can be seen, flows are the common element between canvas models, that not only describe the different
relationships between the 9 building blocks, but that also show the dynamics that occur between them. By using flows
to represent the relationships among the blocks, a much more complex structure emerges, which in turn, leads to a
better understanding of the canvas model.
Canvas Meta-Model Enriched
Given the previous interpretation it is valid to design a meta-model that describes the main elements in the canvas, but
also includes the new elements such as flows and transformations. The final meta-model is shown in Figure 3.

In this case, there is a root (the Canvas model) which represents a business model and 11 main blocks. First of all, there
are the 9 traditional building blocks. It is important to note that 2 of these blocks are decomposed according to a type.
In the case of key resources, it is possible to find three types of resources: passive, active (such as workforce) and
machinery. In the case of Channels, there are two possible types: distribution and relationships. The first serves as the
value delivery means, while the later allows the business to establish and maintain relationships with their customers.
After the 9 building blocks, there are the convertors and flows. These elements allow the different transformation
processes that appear in a business model. On one hand there are the convertors which can serve to transform a means
to a means, a means to value or value to value. The inputs and outputs in the transformation are flows that fit into 3
categories: means, cash or value.

Figure 3: Enriched Canvas Meta-Model

As it can be seen, the 9 building blocks do not have a direct relationship between them. Instead, they relate and interact
through flows and converters, for it is clear that each relation supposes a transformation process. In the case of cash
flows, there is no converter associated for it is a relationship that emerges directly from a cash transaction involved
with buying or selling.

Discussion
Though the Business Model Canvas offers a complete tool to describe the way a business is able to create and deliver
value, it is clear that most of the times it is not used effectively for this purpose.
People are often not able to recognize the dynamics behind a canvas because there is no explicit mechanism to do
so[5]. Taking into account that most of the elements in the model are represented as notes, the flows and relationships
among them are lost.
Missing dynamic information, leads to potential lost benefits, since improvement and growth opportunities are
missed. When a business is capable of identifying elements that flow within each of its main components, and the
relationship between them, it is able to point the main weaknesses and discover its strengths and competitive
advantages. However, as long as the common conception of the canvas is not changed, businesses will miss the
opportunity to improve their operation and excel in the market.
As it is possible to see with the new meta-model, the business model canvas poses a complex system that most of the
time is missed. Behind the blocks, there is a flow network that establishes different relationships between the main
components in the canvas, and supports the business model’s execution. No matter if two organizations implement two
completely different models, there is a common structure that defines the way value, cash and means will flow
throughout the model.
Since there is a basic skeleton that defines the business model canvas, it is possible develop a mechanism to test the
way in which a business model works. By building scenarios of the model, and executing them, one would be able to
see the business model in action and simulate the expected behavior of the company. A modeler could use the model

canvas to design a completely new organization with a well-defined business model. By simulating it with the
expected initial conditions, it would be possible to watch the execution and identify problems before getting into a real
scenario. Furthermore, a modeler would be able to evaluate changes in parameters and new policies by configuring a
new instance of the business model and executing it.
Using a business model canvas as a simulation tool, would change the way in which it is usually used. Not only would
it serve as a design tool, but it would also constitute an experimentation environment. Acting as an enterprise
laboratory, where entrepreneurs and chief officers could test policies or even complete business models, the benefits
and the scope of the model would be clearly seen. Therefore, it is necessary to find a tool that allows the testing and
evaluation of a canvas model, taking into account different scenarios and policies. If it is possible to develop this kind
of solution, enterprises would be able to validate their different assumptions and execute their models.
CANVAS SIMULATION USING SYSTEM DYNAMICS
In order to study the utility for simulating business model canvas enriched with flows and transformations, an
experiment with and existing simulation tool was done. The tool is based on systems dynamics, and the experiments
were done using a fictitious company called Editorial de los Alpes. The rest of this section presents the generalities
about the experiment and section IV goes on to present the details of the implementation, and the most important
findings.
Case Study
The case study used was built as an entrepreneurship scenario with an organization assumed to already have a market
share and a well-defined operation model.
Editorial de los Alpes(EDLA), the case study organization, is a recognized publisher looking forward to improve its
performance, and tackle some challenges that have appeared in the last few years. The publisher sells textbooks for
schools and colleges, in 12 cities through libraries and hypermarkets. In order to have a good variety of books and
customers, Editorial de los Alpes employs visitors that encourage teachers to publish their books, and customers to buy
their textbooks. To support daily operation, the publisher has a contract with a transportation company, which provides

trucks to deliver the books to the main offices of other cities. Each office is equipped with a car used to deliver books
to libraries and hypermarkets, and to visit schools and colleges in the city.
Taking into account the business model adopted by Editorial de los Alpes, Figure 4 shows the business model that was
built using the traditional canvas template. It is important to note that key partners may be related directly with the
book production (ink and paper providers) or with the mission of the business (authors). Furthermore, the different
channels establish a link among them which in turn, generates a delivery chain that allows the organization to reach its
different customers. The canvas not only emphasizes on the business model regarding the value proposition and the
customer segments, but also seeks to show the supply chain and logistics process behind.

Figure 4: Editorial de los Alpes Canvas

Though this case study does not describe the entire organization, it is valid to study the business model canvas and
develop new solutions that improve its use. In this case, the main purpose was to design a canvas complete enough to
gain appropriate results for developing the expected laboratory, but also simple enough to simulate different scenarios.
System Dynamics

In order to simulate adequately the canvas model, it was necessary to approach diverse simulation techniques. The
decision was narrowed by contemplating the canvas structure, and the main components in the redefinition of the
model.
Since the flow approach is crucial to understand the way the canvas model works, it is necessary to find a solution
that includes the concept. When evaluating the different simulation techniques, systems dynamics constituted the
most complete for the desired purposes.
System dynamics [6] is a technique developed in MIT, that seeks to model and analyze complex systems. By
identifying flows, variables and stocks one is able to model an entire system and understand the different relationships
that emerge among its components. These relations might be seen as loops that reinforce the behavior positively or
negatively. This feedback is crucial to comprehend the reason why a system works the way it does and the potential
impacts of a change in it. The relationships are described with mathematical equations that relate the different
elements in the system and induce the changes.
iThink
Several tools are available for simulating with the system dynamics approach. When choosing the most appropriate
one, several points were taken into account. In order to achieve an experimentation environment that not only fulfilled
the simulation requests, but also presented as a friendly user instrument, it was necessary to use software that also
satisfied these demands. Moreover, the chosen application should offer a visual interface that could be used by any
type of user. Considering the idea of using the canvas model as a laboratory, any user should be capable of designing
and simulating their businesses.
These requirements led to choose iThink [7] as the tool for simulating the business model canvas. This software,
offers a complete suite to model and simulate the desired systems. In this case, it was used not only to model and
simulate the canvas, but also to design a dashboard that could be used to configure the initial parameters, and evaluate
results.
IMPLEMENTATION AND EXPERIMENTATION

Having a well-defined business and a simulation approach the experimentation was divided in three stages. The first
one was associated with the design of the current canvas of EDLA. Then, there was an experiment design stage where
the canvas was used to configure other scenarios where new policies could be studied. Finally, there was an assessment
where all scenarios, were evaluated.
First Stage: Configuring the Laboratory
The first stage was configuring the initial canvas which
would be referred to as the laboratory. Its main purpose is
to offer a space that not only allows different
parametrizations, but also offers the main views that give
just the right amount of information. In particular, it was
Figure 5: Experimental Canvas

necessary to design the canvas according to iThink
parameters.
As it was explained, the system dynamics approach is based on a model with stocks, converter and flows. These
constraints limit the modeling capabilities and generate the need to adapt the canvas model and its building blocks to
fit the simulation approach. Nonetheless, with the redefined meta-model, it was easier to identify the different
elements in the system dynamics canvas.
In particular, flows remained as the ones identified in the meta-model; some of them received a more specific
treatment. However, stocks and variables were more complex. Given the nature of these components, and each of the
building blocks, the 9 elements were classified as follow:
CANVAS CONVERSION TO ITHINK
Canvas Element

Type

Key Partners

Converter

Key Resources

Converter

Key Activities

Stock

Value Proposition

Converter

Customer

Stock

Relationships
Channels

Stock

Customer Segments

Converter

Revenue Streams

Converter

Cost Structure

Converter

The classification was done using the main element that flows across the canvas model: value. In general, the zones
where it is possible to find a value accumulation are in the Key Activities (for it is being created or transformed),
Channels (for it is being delivered) and Customer Relationships (taking into account there is a value associated to
retaining clients).
According to this arrangement, flows were treated depending on its type and the associated building blocks. Value
flows, were presented directly in the model since they are associated with stocks and, in general, constitute one of the
main blocks in the business model. Flows associated with
means and cash, were represented using an excel file that
supported parametrization. Along with the model, a
dashboard and an excel file were configured in order to
parametrize and show the results of the simulation. The
dashboard was configured directly in iThink using its
interface.

Figure 6:iThink Dashboard

This first stage gave as a result an experimentation environment, where it is possible not only to design an initial
canvas, but also to approach new configurations. Even if the dashboards and Excel files must be configured according
to the relevant results for the business there is a lot of flexibility when it comes to doing so. In general, the
development of the stage led to the expected laboratory.
Design and Execution
Having a complete laboratory to simulate the canvas, the second stage started. In this point the main purpose was to
translate Editorial de los Alpes’ canvas to system dynamics, and design new scenarios to simulate. These scenarios
are just new configurations of the previous canvas based on new policies or parameters.
The translation of the study case was done using the redefined meta-model and the classification of flows and stocks
of the first stage. Figure 5 shows the final canvas in the experimentation environment. The connections in the canvas
represent value flows. The stocks are accumulations of value thou it is possible to find different types of value. For
example, the value flow between authors (key partner) and the edition process imply a manuscript of a book, while
the flow between delivery activities imply the transportations of several copies of a book. The different colors of the
connections are denoting different types of value.
Since the value type was the only one reflected directly on the model, it was necessary to present the remaining ones
with a different mechanism. In this case, a spreadsheet was used to represent mean and cash flows though equations.
Given that these flows depend on the value of the converters, the equations are built by referencing cells that contain
the value of the desired parameter. As spreadsheet changes, so do the equations and of course, the flows.
To define the dashboard, it was necessary to study those elements that turned out to be the most important ones for the
business. Although the business model canvas groups key elements, the interest in simulating can vary and
stakeholders may be interested in monitoring very specific aspects. For Editorial de los Alpes, controlling inventory
levels and financial statements was crucial; therefore, the dashboard had a special emphasis in this aspects. Even if the
laboratory allowed the parameterization of key partners, key activities, value proposition (number of titles available to
publish), customer relationships and channels, there was a dashboard for the financial structure, the customers, the
key resources and the value proposition. Moreover, the Excel file showed a detailed view of the financial statements

with graphs and values that gave more insight on the
operation and the main problems in it. Some sample
results obtained after running in iThink the base model of
EDLA are shown in figure 6 and 7.

Figure 7Excel file for Importing and Exporting

For the new configurations, scenarios were built around
new policies or rules such as:

The transportation company would give a new truck if the company was willing to raise the value of the contract.
Increasing the time spent in the edition process.
Adding new titles to the portfolio.
Improving loyalty programs.
Evaluation
Both, the initial scenario and the new configurations

Figure 8 Model Verification

were simulated in a 60 day time lapse. To gain a much more complete view, several graphics were used to watch the
evolution of key elements in the canvas. The results of the simulation were compared to the initial scenario since it
was the basis for decision making. It is important to note that the parameters used are only valid for mathematical
analysis, but in no way whatsoever represent the reality of an editorial. If the laboratory is used in a real case scenario
parameters and equations should be adjusted to the current situation of the company.
The results gained from the simulation validate the fact that the canvas is a much more complex model than what it
seems. Even if the parameters or the study case itself do not represent a vast reality, the methodology and the
proposed scenario is valid for any type of enterprise.
An essential aspect in the configuration of the laboratory is the verification of the proposed environment. Since a
study case was used for the exercise, the parameters and configurations were based more on assumptions than real
data of publishers. Nonetheless, this aspect does not interfere with the verification of the model, since it is possible to

verify its results based on an initial state. In this case the verification was done by using the results of the first
simulation and those of the new configurations. If the model worked correctly, the expected outcomes of the
variations should be reflected in the dashboard. [8]
One of these verifications was done by varying the customer relationships factor. In this case, if the business
strengthens its bonds with their clients, none of them would leave and it would even be possible that the segment
increased. Figure 8 shows the results of this variation. The left hand graph shows both parents and college students
segment’s size for the initial configuration. When the school relationship factor was increased, so did the segment
(see the graph on the right).
Since the model behaved as expected, it is possible to say that the design stage is valid, and that the way the
laboratory works is appropriate. It is clear though, that this model only applies for the study case. However, the
verification proves that both, the simulation technique and the experimentation environment, are valid for testing and
simulating an organization.
Regarding the simulation and the way it affected the model, the dashboard and the Excel file, it is clear that the time
lapse that is chosen must be long enough to produce the desired view. Even if it seems that working with an Excel file
might difficult the use of the desired laboratory, the truth is that applying it allowed the modeling of the different
types of flows. By importing and exporting values at the desired simulation time, it is possible to have a vision of the
way flows are changing over time. If the file is enriched with macros and preconfigured elements, it will surely
generate more results and significant views for the stakeholders.
Moreover, the meta-model is key to translating canvas models. Especially when it comes to identifying the different
flows, for it depicts the main relationships that may appear once the key elements are identified.

After configuring and using the business model canvas laboratory, it is clear that the functionalities and the whole
environment provide an appropriate space for testing a business model. Though the first implementation and the
results are linked to a study case, the methodology and concepts behind it are applicable to any type of enterprise. In
order to gain more results and encourage its use, it is necessary to keep adding functionalities and improving the
current ones. It would be interesting to integrate other tools and techniques that allow views that iThink or an Excel
file do not provide. For instance, discrete event simulation would allow to watch the behavior of key resources one by

Figure 9 Laboratory

one which would help in the planning of daily operations.
If an organization is interested in simulating its business model canvas using the same environment, it just needs to
follow the same methodology exposed earlier. The final environment and the way that is used can be summarized in
figure 9.
CONCLUSIONS
The business model canvas is a tool that allows an enterprise to understand the creation, capture and delivery of value.
By identifying 9 key elements, an organization is capable of modeling their business model and understanding the
way it works. Nonetheless, the structure of the canvas is assumed to be static, which leads to the loss of information
and misconceptions within the company.

The 9 building blocks of a canvas model are related to each other, generating cash, means and value flows that define
the daily operation. When one is able to identify these flows, the dynamic structure behind the canvas shows up and
the associated complexity is evident. This invites to redefine the traditional view of a canvas model, and generate
solutions that encourage its implementation.
Given the insights generated when building a business model canvas, and its impact, it is valid to use the canvas as an
experimentation environment where stakeholders are able to test their assumptions. This laboratory not only allows
the design of a business model but also its simulation. By using systems dynamics it is possible to model the dynamic
of a canvas and simulate its behavior. The way the canvas is built using systems dynamics is adequate for both,
simulation purposes and the proposed redefinition of the business model canvas presented in this article. It is clear
that the traditional view of a canvas model with sticky notes can be changed, and the results not only allow a better
understanding but also the development of new solutions.
After using the laboratory in the Editorial de los Alpes case, it is clear that the canvas model contains information
crucial for a business. By generating views, simulating and gathering results, an enterprise is able to enrich and
improve its operation. This in hand implies that lots of business models can be used to simulate enterprises and by
configuring an appropriate environment, an organization would be able to gain powerful insights.
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3. BUSINESS MODEL LOOM: A PATTERN-BASED
APPROACH TOWARDS THE DEFINITION OF BUSINESS
MODELS
Abstract. To understand what an organization does one must comprehend the business model, which describes the
way in which an organization acquires raw materials, transforms them into a product or service that is delivered to a
client, and gains money in exchange. In consequence, it is possible to decompose the model into four core processes:
supply, transformation, delivery, and monetization, which have both structural and behavioral dependencies among
them. Unfortunately, identifying the business model demands an overall view of the business, and most
representations focus only on the structural part leaving aside the interactions between core processes. The objective
of this paper is twofold. Firstly, it presents a conceptualization and representation for business models that is capable
of handling their components and interactions. Secondly, it uses the proposed representation to introduce a catalog of
business patterns applicable in the design, portrayal, and analysis of business models. Each pattern includes the basic
participants, resources, activities and interactions that must be accounted for in order to perform the core process.
When different patterns are joined together, a complete business model can be portrayed.
Keywords: Business Model, Structural View, Behavioral View, Business Model Pattern

1 INTRODUCTION
Business models describe what an organization does, also understood as the way in which it transforms, delivers and
monetizes value. Though this definition is quite simple, it has led to different interpretations and consequently, a great
variety of models that try to embrace the concept. However, this broad selection of models has also contributed to a
lack of formality in the idea itself [1]. It is no longer clear how business models are supposed to be used, designed, or
described. In addition to the scarcity of standards, there is a dearth of means to define and communicate business
models, so that they can be understood, analyzed, and improved upon.

With a precise definition of a business model, small and medium enterprises (SME) could perceive various benefits.
Since their main concern is staying afloat in the market, long term decisions are not part of their priorities, leading to
two possible outcomes: either they grow and manage to position in the market, or they fail, cease to exist [2] and stop
contributing to the economic growth, innovation and employment of their country [3]. With a well defined business
model, SMEs would be able to recognize the different relationships present in their business and plan ahead, in order
to execute a successful strategy.
The critical problem with current business model representations is the focus on a structural dimension (e.g.,
Osterwalder’s Canvas [4], or Gordijns e3-value [5]. In particular, they leave (mostly) aside the specification of how
business models components interact and behave in order to make the model work. Therefore, only a partial
understanding of the business can be achieved with these business models. Additional artifacts are thus required,
especially to achieve the goals behind Enterprise Modeling and Enterprise Engineering efforts.
This paper proposes two contributions. Firstly, it presents a conceptualization and representation of business models
that includes all of their elements and allows further and more advanced analysis and understanding. Secondly, it
introduces a catalog of business patterns which targets all the aspects of a business model. These patterns are intended
to be the starting point for understanding and improving business models, especially in small and medium enterprises.
By applying the patterns under our proposed conceptualization, it is possible to portray a complete business model and
understand what the enterprise does and the maim components required.
The paper is organized as follows. Section 2 discusses the current understanding and representation of business
models. Then, Section 3 presents our proposal for understanding business models by showing all its elements and the
way in which they can be graphically represented. Next, the designed catalog of business patterns is introduced, and a
few selected patterns are presented. Section 5 explains the way in which the patterns can be applied to portray a
complete business model. Finally, related work is presented in Section 6, and in Section 7 the paper is concluded.

2 UNDERSTANDING BUSINESS MODELS
A business is defined as a commercial activity in which one engages in, in exchange for money. Regardless of the
product or service that is being exchanged, to produce the desired revenue every business transforms, delivers, and
monetizes value. The way in which they do so, is known as a business model.
Several attempts to define what a business model is, have led to a diversity of interpretations. In turn, the concept has
become blurry and there are no formal representations for it. This scenario explains the success of tools such as
Alexander Osterwalder’s Business Model Canvas [4]. The simple yet complete representation of the business model,
has been adopted worldwide for describing businesses. By identifying 9 key elements, a canvas is able to
communicate how a business works on a superficial level, and even propose alternative designs in order to adjust the
model in a changing environment. Thus, these 9 elements allow the description of the business model, by defining its
structural components.
2.1 Core Processes
Supply

Monetize

Transform

Deliver

Fig. 1. Business Model Processes.
Another perspective for understanding business models is the way in which an organization acquires supplies,
transforms them into products and services, delivers these products and services, and obtains some money in exchange
i.e., monetizes products and services. Accordingly, a business model can be decomposed into the four processes
shown in Figure 1: Supply, where the business performs all the activities necessary to acquire raw materials;
Transformation, in which supplies are processed, typically adding value to them, in order to obtain the desired good or
service; Delivery, that considers the distribution of the product or service to the client, and all the activities that lead to

this delivery (e.g., marketing, customer acquisition); and Monetization, where the business performs the activities
associated to the generation of revenues.
The order in which these processes are performed and the specific nature of their activities, varies depending on the
type of product or service offered. Manufacturing businesses with a traditional model, first acquire their raw materials
(Supply) to transform them (Transformation) and deliver the resulting products to the client (Delivery) which pays for
them (Monetization) and generate revenue. Other businesses require a different sequence. For instance, transformation
and delivery may be performed simultaneously, if the product or service is transformed as it is delivered. A business
that exemplifies this sequence is private education: an educational service that is provided, is transformed (adding
value) as it is being delivered and it is only at the end, when students graduate, that the complete service that was paid
for is perceived.
2.2 Structural and Behavioral Viewpoints
Business models comprise two aspects which can be analyzed from two complementary points of view: structural
elements, which include the business model components and their structural relations; and dependencies and
interactions between said components.
When business models are analyzed from the structural viewpoint, the first elements to study are their four main
processes (Supply, Transform, Deliver, and Monetize) and their relations. This includes analyzing the participants in
each one of these processes and their responsibilities, as well as the activities that they have to perform. Special
attention is also paid to the resources required to perform the activities, such as machines, communication and
delivery channels, as well as financial resources. All these resources and activities generate costs, which are
considered part of the structural viewpoint as they are attributes that shape the model. Well known representations,
such as Osterwalder’s Canvas, or Gordijin’s e3-value [5], are well suited to describe a business model from the
structural point of view.
On the other hand, in the behavioral viewpoint the foremost element is the order in which processes are performed.
This depends on the interactions among participants and resources, and defines dependencies between activities: since
the outputs of an activity are the inputs of the next one, flows are thus established both within and between the

processes. These flows can be of Cash, Information, or Value: they represent the main, transversal linkage between
components in the business model. The study of flows is thus necessary for the understanding of a business model.
Unfortunately, current representations are not expressive enough for describing them and leave them to be figured out
by the readers intuition. The following section presents a proposal that tackles precisely this problem.
3 RE-UNDERSTANDING BUSINESS MODELS
The conceptualization of a business model which we propose to fully describe a business model, including both the
structural and behavioral aspects, is grounded in the following types of building blocks: Zones, Flows and Channels,
Gateways, and Processors. These are described in the following pages and their role in a business model structure is
discussed, along with the way in which they interact with each other. Together with the description of the concepts,
we present a graphical representation for the business models.
3.1 Zones
A Zone represents a core process in a business model. A Zone contains participants, resources, flows, channels, and
gateways (see Figure 2): participants perform activities which generate flows and define sequences depending on the
order of generation, and the origin and target of each flow. Each zone also has a frontier to determine the process’
scope and the points where interactions with other zones are established. Processors act as mediators between zones
and are depicted in the frontier of zones.
Figure 3 presents three ways in which the four zones (S: Supply, T: Transformation, D: Delivery, M: Monetization)
can be organized in order to describe different interactions in the model. Some models present more than four zones
which means that they perform one or more of the four core processes in different ways. For instance, a business may
gather raw materials from two different suppliers, involving different activities and participants interacting at different
times.

Fig. 2. A Zone and its components.
Every zone includes participants, resources, activities, flows, gateways and processors. What varies among them are
the actual components, which depend on the specific process represented. For example, the Supply zone might involve
participants such as suppliers and clients, and activities such as placing orders, while the Delivery zone contemplates
participants like distributors and activities like transporting the product.
3.2 Flows and channels
A flow can be defined as a continuous relation between two participants, resources, or activities, established through a
channel. The channel connects the output of its starting point to the input of the ending one. Flows can be
characterized into three types. If the output is a document, a communication, or any other type of data, the flow is an
information flow. If the output is a product or service, it is a value flow. And finally, money outputs mean that it is a
cash flow.

Fig. 3. Organization of Zones in a Business Model.
Figure 2 presents the way in which flows are represented inside a zone. Since there is no structural difference between
the flow and the channel, they are represented as one sole component. Value flows are presented with a black solid
line. They appear as suppliers provide raw materials, as the business transforms them into the desired product, and as
they are delivered and acquired by the client. It is thus possible to say that the business and the client establish a value
flow as the latter acquires a product or service in exchange for money. This last element is associated to the cash flow,
which is presented with a dashed line. As it was mentioned, there is a cash flow every time that a payment takes place,
which leads to the appearance of these flows in scenarios such as the business paying to its suppliers and
intermediaries. The information flow, presented with a chain like line, generates every time there is a communication
and information is exchanged.
The three types of flows can be found inside zones and between them because there are also cause-effect relations
between processes. Figure 4 shows an interaction between zones, established by the tree types of flows. These flows
cross the different zones through processors, the fourth type of component that will be presented.
3.3 Gateways
As flows relate processes and the components within them, it is necessary to know when variations in volume take
place. If the volume of a flow changes, it may be related to a change in the relation between the two connected agents.

For instance, if business sales decrease, it may be due to an alteration in the relationship with the client. In order to
know this, a gateway is used to control the flow.
A gateway is defined as a control mechanism that regulates flows among zones or agents, depending on the quality of
the relationship among them. Acting as a push-pull mechanism, the gateway is able to tell whether a relationship has
changed and if so, the way in which the volume varies. If a relationship worsens, the flow is pushed, and if it gets
better, it will get pulled. In the business, the gateway may be represented by an area or actor in charge of looking after
the relationships. Figure 4 presents the gateway as a waved circle crossed by a flow.
3.4 Processors
Processors are the most complex building block since they depend on the zones that are being connected, and the
flows that cross them. A processor is defined as the entry and exit point of a zone, capable of allowing a certain type
of flow cross the zone and interact with the elements inside another.
Figure 4 shows three types of processors that correspond to the three types of flows. The squares represent the
information processor, the rectangle the value one, while the pentagon the cash one.

Fig. 4. Connected Zones.

As processors allow the circulation of flow through zones, they permit the cause-effect relations that trigger the
execution of an activity or process and at the end, they establish the connection between the processes. Figure 4
presents a view of several zones connected through flows crossing processors. This intertwining of processors and
flows is like weaving a business model.
3.5 Meta-model
To formalize the structure for the understanding of the business model that was just presented, a meta-model was built.
A graphical representation using UML is shown in figure 5. In this figure, it is possible to see the business model and
the decomposition into four processes with the correspondent structural and behavioral elements. By identifying the
elements that compose the meta-model, it is possible to represent many business models regardless of the product or
service being offered.This is possible since the representation process is not defined by the value proposition, but by
the main building blocks that lead to the composition of the business model. When the zones are defined, so are the
core processes, which in turn explains the way in which the business performs its different activities. Moreover, by
recognizing participants and resources, the business model description is enriched and the different relationships in it
are defined. As these relationships are characterized, flows begin to emerge and the business recognizes the points
where money, information and value are exchanged.

Fig. 5. Business Model Metamodel.
4 BUSINESS PATTERNS
The difference between business models is explained not only by differences in their component’s structure, but also
in the behavior and interaction among them: the unique combination of processes and the way in which they interact is
what explains why each business operates the way it does.
It is fair to assume that the transformation process is unique for each business since it is the core point where value is
added, where the actual strategy of the company is evidenced, and where competitive advantages are created. On the
other hand, the supply, delivery and monetization processes do not differ enormously from one model to another. In
fact, there is enough bibliography describing alternative designs and methods on each one of these topics to safely
assume that each possible configuration for these processes has already been described somewhere (e.g., the ever
expanding supply-chain corpus).
Considering this, we attempted to collect a significant number of the possible configurations for the Supply, Delivery,
and Monetization processes in order to organize a catalog of Business Patterns. The goals behind this where two.
Firstly, a pattern can be understood as a known solution to a well-known problem [6]. Therefore, by building the
catalog we are making these solutions more accessible to those that are defining their business model, or re-defining
their existing one. Secondly, we attempted to create a structured body of knowledge about business models which can
be analyzed and used as the base for the definition of new businesses. In this sense, the catalog provides a set of
building blocks to define a new business model under restrictions or expectations.
The sources for the catalog included standards such as the SCOR framework [7] and Osterwalders monetization
patterns. For the moment patterns in the catalog only cover the business aspects of each process. However, it should
be possible to expand the catalog in order to include aspects such as typical IT support for each situation described in
the catalog (see table 1).

The following pages present an extract of the patterns from the catalog, selected for illustration purposes. For each
pattern a diagram is presented to illustrate the activities and flows within each zone. Furthermore, the interaction with
the other zones are also presented. 1.
Table 1. Business Patterns Catalog.
CATEGORY PATTERN
Supply

S1 - Source Stocked Product

Supply

S2 - Source Make to Order

Supply

S3 - Source Engineer to Order

Deliver

D1 - Deliver Stocked Product

Deliver

D2 - Deliver Make to Order
Product

Deliver

D3 - Deliver Engineer to Order
Product

Deliver

D4 - Deliver Retail

Monetization M1 - Asset Sale
Monetization M2 - Advertising
Monetization M3 - Freemium
Monetization M4 - Licensing

1

The

complete catalog

can

be

found

in

http://backus1.uniandes.edu.co/enar/dokuwiki/doku.php?id=wpatterns

the

following URL

Monetization M5 - Usage Fee
4.1 Supply Patterns
Supply patterns explain the way in which a business acquires raw materials from its providers. The following are three
patterns extracted from the SCOR framework: source stocked products, source make to order and source engineer to
order. Each pattern presents three main agents: the supplier, which typically is a different organization; business
logistics, which are the coordinator of supply management activities; and the warehouse which stores and organizes
supplies.
S1 - Source Stocked Product. The first pattern describes a supply process in which orders are made to maintain a
stock of raw materials that allow the fulfillment of clients’ orders in a defined period of time. This pattern is triggered
by the client’s demand (1) which tells the business the amount of product that may be needed and, consequently, the
amount of supplies that must be ordered. Inventory is then checked (3), and necessary materials are ordered (4) based
on actual inventory levels. Afterwards, the supplier prepares the order, which involves a certain time lead time, and
then submits the raw materials (5). The business receives the order, for it (6), and stores the received materials in the
warehouse (7).
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Fig. 6. Source Stocked Product.

Value

S2 - Source Make to Order. This pattern describes a supply process in which raw materials are produced and
delivered based on a client’s order. In particular, once the order is placed (1), an information flow tells the supplier
that the product must be made (2). Once the product is ready it is delivered to the business (3) which in turn pays for
the supplies (4) and stores them in the warehouse (5).

Fig. 7. Source Make to Order.
S3 - Source Engineer to Order. This supply pattern describes a supply process in which raw materials are designed,
produced and delivered based on an order (1). In particular, there is a negotiation event where the final product design
(2) is defined (3). Later, there is a placed order (4) that indicates the supplier that the product must be produced and
delivered. Once the supplies arrive (5), the payment is done (6) and the materials are stored (7).
4.2 Delivery Patterns.
The second core process in the business model, delivery, initiates after value is transformed. Delivery patterns include
two types of participants: distributors and final clients. It is important to note that the distributor can represent the
business itself, or a third party in charge of the activity. We now present four delivery patterns extracted from the
SCOR framework.
D1 - Deliver Stocked Product. The first pattern describes a process in which the client maintains a stock of the
product offered by the company. After the client’s order(1) is placed (2), the product is picked from the warehouse

(3,4) and delivered (5). Once it reaches the client (6,7), the payment is received (8). Depending on the relationship
quality between the client and the business, the product demand may vary. See Figure 9.

Fig. 8. Source Engineer to Order.

Fig. 9. Deliver Stocked Product.
D2 - Deliver Make to Order Product. The second pattern describes the distribution of products that are
manufactured or provided given a client’s order. In this case, an order is placed (1) along with the key information to

Fig. 10. Deliver Make to Order Product.
initiate value transformation. These elements are recognized by the distributor and communicated into the value
transformation zone (2). After the production and lead time are over, the product is placed in the warehouse (3,4) and
dispatched (5,6). Once the order is delivered and received by the client (7,8), the payment is received (9). Like the
previous pattern, the relationship with the client determines the amount of product ordered.

Fig. 11. Deliver Engineer to Order Product.
D3 - Deliver Engineer to Order Product. The third pattern describes the distribution of a product whose design and
production are defined and triggered by the client. Since the process involves an order and a negotiation, it begins with
the client communicating the desired design and conditions of the distribution and payment (1). This information is

delivered to the business, evaluated, and communicated to the client (2). When the negotiation is complete, the order
is placed (3) and the distributor proceeds to communicate the clients final design, and adjust the distribution
requirements. Once the product is ready(4), it is stored in the warehouse (5) where it is picked and dispatched (6,7).
After the expected arrival time, the client receives the product (9-10) and pays for it (11).

Fig. 12. Deliver Retail.
D4 - Deliver Retail. The final delivery pattern describes a special type of business model: Retail. In this case, the
distributor delivers the final product to a spot where clients acquire it. As in markets, and stores, this model considers
clients acquiring the desired value in a physical location; therefore, the delivery reaches a middle point. In particular,
depending on the demand (1), an order is placed (2), products are picked (3,4,5) and the orders are delivered to an
intermediary (6,7). The latter sells(8) the product to the client (9,10) and sends the payment (11).
4.3 Monetization
The third group of patterns is proposed taking into account revenue stream models adopted in the market. Five
different patterns are now presented, even though there are some similarities between them. Actors in these patterns
are the business and the client that is acquiring or receiving the products and services produced (the ultimate recipients
of value).

Fig. 13. Asset Sale.
M1 - Asset Sale. The first pattern is perhaps the most common one when it comes to monetization. In this case, it
describes value monetization based on a onetime payment that the client does to buy the desired product or service. It
starts with an order placed to the business (1) which triggers an order to deliver (2) the product. Once the product
reaches the client (3), the payment is received (4,5).
M2 - Advertising. The second pattern describes monetization based on advertisement. In this case, a company
generates revenue streams by giving clients a space to advertise their own businesses or products. The pattern starts
with an agreement or contract (1) that defines how long is a company able to advertise, its value, and the granted
space. This contract generates a payment (2) and an order (3) that grants the defined conditions (4). Once the contract
time is over, so is the advertisement and the client is given the chance (5) to extend renegotiate the contract or end it
(6).
M3 - Freemium. The third pattern describes a freemium model in which clients acquire the product for free during a
period of time, or with less characteristics or functionalities. This pattern starts with a client order (1) to receive value
for free accepting certain constraints (Such as the time in which value will be received, or the value that is accessible).
Once the order is placed (2), the product is delivered (3) until the agreed time is over, or the client desires to request
premium(4). If it does so (5), a payment is received (6) and the product is delivered or upgraded (7,8).

Fig. 14. Advertising.

Fig. 15. Freemium.

Fig. 16. Licensing.
M4 - Licensing. The licensing pattern describes a model based on the acquisition of a product or service through a
license, which is bought by a client for a certain amount of time. The pattern starts with a client that buys a license
(1,2), this generates a request (3) that triggers the distribution of the product (4). Once the license time is over (5), the
client is given the chance to renew it (6,7).
M5 - Usage Fee. The final monetization pattern is usage fee, which describes a model in which the business charges
for the usage of its product. In this case, a client places an order to use the product (1). After it is delivered (2,3) and
the billing period is over, a bill is generated based on the usage (4) (That may be quantified depending on the
business). The client pays (5) and may keep using the product as long as it pays the bill.
5 WEAVING BUSINESS MODEL PATTERNS
When zones are joined among them, it is possible to represent the complete business model for an organization. For
this purpose, it is necessary to understand flows in the business models, that is continuous relations between an origin
and

Fig. 17. Usage Fee.
a target point. Flows can either be found inside a zone (in which case the origin and targets may correspond to
participants, activities or resources) or between them (in which case the origin and targets will be found in different
zones). This scenario allows to use them as the connector between two zones as every time that a flows leaves a zone
and enters another one, it weaves them together.
An adequate representation of a business models depends on the correctness of the weaving. These implies that the
appropriate patterns are used when describing each zone, and that the connection among them is accurate. To
guarantee this correctness one must be sure that the flows do not present dead ends (lack of origins or targets) and that
their type does not change when crossing the zones.
In this section we present a guide on how to connect zones in order to present a complete business model. We will
first introduce the basic steps that must be followed, and then we will exemplify said steps with a case study.
5.1 Joining Zones
In order to join zones and represent the complete business model, it is important to follow 4 basic steps.

The first step is to identify the core processes that compose the business model and to arrange them. There should be
four of them at least, one for each type of core process, but depending on the characteristics of the business and the
difference between processes it is possible to have more.
After processes are identified, the second step is to arrange the zones. If a zone generates an input for another zone,
they should be placed one next to the other. In case there is more than one zone of a given type, or if it is perceived as
if two core processes are performed simultaneously, zones should be placed one on top of the other.
After a complete zone arrangement, the third step is to identify patterns. Since there are no particular patterns
associated to the transformation process, it may be portrayed as a black box. If it is necessary to define a participant or
activity in the zone, it is possible to place it in the box without many details. For the supply, delivery and monetization
zones, it should be possible to identify the adequate patterns from the presented catalog.
The fourth step is the refinement of connections and correction of the weaving. Given a zone arrangement with
patterns, it is first necessary to relate the participants in the pattern with the participants in the business model. Any
actor or business area that is portrayed in the pattern, should be consistent to the business model. Moreover, if there is
no explicit distinction between the participants that are mentioned in different zones, it is safe to assume that they refer
to the same one. After participants are well defined, the flow connections must be verified.
When using the patterns, there are predefined connections between zones. For instance, the supply patterns consider
orders generated from the client in the monetization zone. This is also the case with delivery zones which consider
requests from the client in the monetization zone as well. All of these predefined connections must be verified: it must
be guaranteed that they have an origin and a target correspondent to the business model, and that they cross the
appropriate processors. Moreover, zones should be weaved at least by one flow. This does not necessarily imply that
the flow must be explicit. In the case in which two zones refer to the same actor, there are ‖unseen‖ flows, as the
information, value or money that the actor posses is constant among the zones. Therefore, every time that two zones
present the same actor, it can be assumed that there is an unseen flow that connects them. Finally, if the business
model describes a flow that is not described by the pattern, it should be portrayed in the zone. These steps are now
illustrated in a case study.

5.2 Case study: An Editorial
To exemplify the way in which business patterns may be used to weave a complete business model, we will use a
study case based on an editorial. To keep the example short enough to fit the paper, we will focus only on 5 core
processes of the business model.
In this case, the editorial produces and sells school and college textbooks. To produce a book, the editorial must first
get a manuscript from its author. To do so, the author is asked to deliver it. Once the manuscript arrives to the
editorial, it is edited and formatted, a book cover is designed, and the final copies are printed. These copies are then
gathered from the warehouse and delivered to two types of clients: libraries and people who directly contact the
editorial. In the end, both types of clients buy a desired amount of book copies.
Describing the business model The first step towards the representation of the business model, is identifying the core
processes that compose it. First we identify a supply process associated to the manuscripts that arrive to the editorial.
Secondly, we can spot several processes associated to a transformation process. In our case, formatting the
manuscript, designing the book and printing the copies, are all part of the transformation process that the editorial
must undergo in order to sell books. Once the copies are ready, we find two delivery processes: the one associated to
intermediaries, and one associated to final clients. As they involve two different types of clients, it is appropriate to
represent them with two different zones. Finally, we distinguish a monetization process that relates to the clients
buying the copies, regardless of their type.
Portraying the model Once the core processes are identified and its execution order specified, we may use the zones
and patterns to represent the business model. As there are five core processes we must use five zones. The first two
zones will correspond to the supply and transformation processes, and they will be placed next to each other as they
are performed successively.

Fig. 18. Editorial Supply and Transformation Zones.

The delivery zones follow the transformation zone, and they both must be placed one on top of the other as the
delivery processes are executed simultaneously.

Fig. 19. Editorial Supply,Transformation and Delivery Zones.
Finally, a monetization zone will follow these two zones, to portray they way in which the books are sold. Figure 20
shows the arrangement that must be used to portray the business model.

Fig. 20. Editorial Zone Arrangement
Using patterns Following the placement of the zones, we define the patterns that describe them. For the
transformation zone we will use the black box. In the case of the supply process we find that the manuscripts arrive
after they are ordered to the author, ant thus it is possible to describe it with a Source Make to Order pattern.
Regarding the delivery processes, both can be portrayed using the Delivery Stocked Product pattern, as both clients
order a certain amount of copies to be delivered. Finally, the monetization process is associated to clients paying for a
product, therefore the Asset Sale pattern is appropriate to portray said process.
In order to weave the patterns and avoid any type of dead ends it is necessary to adequately define the participants in
each pattern. To do so we start by portraying each zone shown in figure 20 with the correspondent pattern. In the
supply zone, we will get a view similar as the one presented in figure 7. In this case we define that value flows as the
manuscript is delivered by the author (the supplier); moreover, participants such as ―Warehouse‖ may be replaced by
the Editorial itself as there is no information on who is in charge of storing the manuscripts. It is important to note that
in this case, the order that triggers the process is received from the Editorial and not by the final client in the

monetization zone. With this in mind we can place inside our transformation zone and Editorial participant that not
only transforms the manuscripts into book copies, but also places the order of new manuscripts. Finally, by portraying
an Editorial in the Supply and Transformation zones we guarantee no dead ends because, although there is no explicit
flow that connects the two zones, portraying the same participant defines said connection.
In the case of the delivery zone, we find a view as in figure 9. As in the supply scenario, we define participants like
―Warehouse‖ as ―Editorial‖ not only because of a lack of information but also to guarantee a connection among the
transformation and delivery zone. This change must be present in both zones. Finally, the monetization zone
establishes a view as the one in Figure 13. In this case the ―Business‖ participant is replaced with the ―Editorial‖ and
the order made to the delivery zone is connected to the flow associated to the ―Place Order Activity‖. Although the
order is initially made by the client, we show that an area in the Editorial is the one that orders directly to the logistics
area. The remaining flows are connected according to the pattern.
Figure 21 shows the editorial’s business model portrayed with the correspondent patterns and changes. As it is
possible to see the flows that leave the delivery and monetization zones are duplicated in order to connect both
delivery zones.

Fig. 21. Editorial Business Model

6 RELATED WORK
Business models and the different behaviors that emerge as they execute, have been matter of investigation for several
authors. In particular, it is possible to find definitions and complete designs and representations of what a business
model should look like. One of the most recognized efforts is Osterwalder’s, who proposes both a structure for the
model, and a method to use it [4]. Besides the well-known business model canvas, the author proposes several patterns
to take into account when designing a business model. These patterns are based on five types of business models:
unbundled, long tail, multi-sided, free and open business. Each pattern is appropriate for certain types of businesses
[8].
Business patterns established around the RossettaNet standards are other example of designs considering business
models. Though the standard considers the interaction between participants with a business purpose, it is possible to
generate patterns that guide the execution of a business model. In particular, it is possible to generate patterns that
describe order and shipment processes and use them to evaluate the business model execution [9]
Taking into account the scope of business models, patterns centered on specific elements are also possible to find. For
example, value-exchange patterns have been designed after analyzing models of real businesses. In these designs,
agents and interactions are specified taking into account what type of value is being delivered. The visual
representation is also offered [10].
Moreover, efforts in generating guides for specific audiences are also in existence. For example, there is a business
plan conception pattern language oriented to support entrepreneurs in the conception and design of their business
models. Through a series of questions and descriptions, key aspects of the business model are addressed and
depending on the concerns of the entrepreneur, several solutions for fulfilling them are offered [11].
The amount of examples, patterns and guides generated towards the comprehension and adoption of successful
business models, is considerable. From languages, to visual representations, to definitions, there is a wide variety of
options when it comes to designing a business model. As it has been shown, these patterns can derive from existing
companies, frameworks, or tendencies in the market. Regardless of where they come from, their purpose remains
similar: to guide and provide a standard in the design of a business model.

Still, the expressiveness needed in order to communicate the business model approach described in this paper, can not
be achieved with the discussed visualizations. Since there are five building blocks that need to be considered (zones,
flows and channels, processors and gateways), it is necessary to count with notations that allow their representation. In
Osterwalder’s case although there is a notion of zones and channels, the flow concept is implicit within the canvas and
the definition of the relationships among agents turns out to be more complex. The e3-value notation, on the other
hand, is quite useful for the visualization of flows and processors, however, the detail level is not enough for the
purposes of the proposed business model approach. In particular, since e3 value groups the different types of flow in
one type (value), there is a need to define explicitly the element that is flowing. Furthermore, there is not a clear
representation of the activities that lead to the flow establishment, and without, it is not possible to define the
resources or participants key in each relationship. Considering the lack of a complete representation for the building
blocks and their components, defining a new notation was appropriate.
7 CONCLUSION
A business model describes the way in which a business receives and transforms inputs to create value and build
products and services which are then delivered and monetized. Even though the concept is simple and interpretations
abound, it is not formalized and there is a lack of comprehension of many business models. Furthermore, the
semantics of a business model depend both on its structural features (components and their relations) and its behavior.
The latter includes the interaction between these components and especially the flow of information, cash and value
between them.
In order to understand both the structural and the behavioral aspects of a business model, we have proposed an
interpretation based on the concepts of zone (or processes), processors that connect zones, flows that represent
exchanges of value, information and cash, actors which perform activities, and gateways that regulate the exchanges.
By using these elements, it should be possible to have a more profound understanding of business models in order to
better communicate and analyze them.
Using this conceptualization, patterns for supply, delivery and monetization were identified in the SCOR model and in
the literature. Each pattern details a way in which a process can be performed, including the participating actors, their

activities, and the exchanges of value, cash and information. Moreover, by joining these patterns it is possible to
describe a complete business model and give an overall description of what the business does along with the main
participants, activities and resources associated. Depending on the level of maturity of enterprises, these patterns
should serve to understand their business models, or as a starting point for designing novel business models based on
well known solutions.
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4. BUSINESS MODELING: ADDRESSING THE COMPLEXITY
OF BUSINESS DYNAMICS
Abstract: Understanding enterprises requires and adequate management of its inherent complexity. By addressing its
different domains individually, it is possible to achieve a better comprehension and enhance the overall understanding.
The business domain is perhaps, one of the most studied as the business model concept has captured a lot of attention.
Although there are different approaches for presenting the business model, it is necessary to acknowledge the views
that may be considered, in particular, the one regarding the state of the model. A business may be analyzed from a
static or a dynamic point of view. The latter becomes a highly valuable view as it allows to recognize the effects of the
relation between the different components of the business. Nonetheless, dynamic business models come at a high cost
as they require more effort to ensure high quality. This paper introduces the trade-offs that come with the
representation of a dynamic state of the business model, and provides an approach to compensate the cost without
losing quality.
Keywords: Business, Dynamic, Static, Model, Tool

1

INTRODUCTION

(Giachetti, 2010) defines enterprises as systems made up of interrelated resources that act together with the
environment, to attain a particular goal. Ranging from entire companies to small stores, enterprises enclose a wide
range of companies that, in spite of their differences, are characterized by a high level of complexity. This intricacy
has motivated entire fields of study that aim to improve the understanding of these systems, and provide mechanisms
to represent and analyze them in order to support their management and transformation processes. As managers have
to face daily decisions making processes under a great deal of uncertainty, mechanisms that help to diminish
unpredictability and provide more information, are highly appreciated.
In order to understand an enterprise, we must first differentiate between the term enterprise and the term business.
Although they are commonly used as synonyms, there is a distinction that must be addressed. As presented above,

when talking about enterprises we refer to complete systems made up of resources that act together towards a common
goal. The system may be differentiated in two dimensions: business and operation, the first one regards what the
enterprise does and the second one how it does it. According to (Hoogervorst, 2009) the business is associated to the
function of an enterprise. With this in mind, we can define the business as the essence of the enterprise, that guides its
operation and gives meaning to its existence.
To exemplify the difference between the enterprise and the business we will analyze a well-known enterprise. Netflix
was founded in 1998 by Reed Hastings and Marc Randolph disrupted the traditional video rental market with its on
line subscriptions. Their business model is based on monthly fees paid by customers in order to access movies.
Depending on the subscription type, the customer is able to rent a certain number of DVDs or stream content for a
number of hours. According to our definitions, the enterprise is perceived in Netflix as a complete company with its
processes, workers and resources, among others. The business, on the other hand, is reflected on the business model as
it explains what Netflix does.
The understanding of enterprises and businesses can be enhanced with the use of models. A model is regarded as an
abstraction of a system. Depending on the interests and guidelines of the model’s stakeholders, viewpoints may be
defined by choosing relevant components in the model. When the components are instantiated, a view is generated.
For instance, dynamic viewpoints may be defined based on a model, considering which components are related to
dynamic elements like flows. Moreover, models may serve two purposes: description or prescription, therefore, the
usefulness of the model will not depend on the artifact itself, but on whether its serve its purpose or not. According to
(Selic, 2003), there are 5 desirable characteristics that any model should have on certain degree, to be considered
useful and effective. They are abstraction, understability, accuracy, predictiveness and inexpensiveness. We will
discuss them further in this paper.
Business models become relevant as they provide an abstraction of the business. Their construction is bounded to
elaborate analysis as various impalpable factors are involved in its comprehension, contrary to other systems were
tangible elements can be perceived. With business models, it is possible to address the complete business and generate
valuable insights that enhance decision making processes. However, as no universal agreement has been reached on a

standard way to elaborate the business model, multiple approaches are available for doing so. . Those approaches that
allow dynamic views of the business, are crucial for supporting decision making processes, as the effects of a change
can only be foreseen if one acknowledges the relations between the different elements. Since this type of models do
not leave relations among elements to intuition, it is possible to gain more information on the dependencies and cause
effect relationships. Nonetheless, gaining this information comes at a higher cost as the effort and complexity of the
model increase which explains why, in spite of the benefits that may be perceived, their use is not as socialized as in
other approaches. Therefore, it is necessary to define a solution that contributes to the reduction of the cost of dynamic
business models by easing its construction process.
This paper contributes to the need for a solution to the complexity inherent to dynamic business models, by presenting
the design of a tool that aids their construction. With a design based on Selic’s qualities, it is possible to guarantee that
any model built with the tool will not only serve its purpose, but also provide the relevant information to analyze the
dynamics behind the business model. Furthermore, by developing different components that address each of the
qualities, it is possible to diminish the cost associated to the construction of the model, encouraging its use in business
analysis.
2

BUSINESS MODELVIEWS

The current state of the art on business models, presents diverse definitions on what a business model is. In general,
the business model has been related to the way in which an organization does business i. e sells products and services
and generates revenues. The different definitions propose different highlights as some focus on the way in which
revenue is generated, others on the customer segment and others even, in strategic aspects. For matters of our work,
we will base on the definition in (Romero et al., 2016), that presents the business model as the way in which an
organization acquires supplies, transforms them into products or services, delivers the latter and generates money in
exchange. With this in mind, the business model is made up of 4 core processes (Supply, Transformation, Delivery
and Monetization).
Considering the complexity of a business and the multiple elements that make it up, it is possible to address it from
different perspectives. One of them, is related to what may be called the state of the representation. In particular, if one

seeks to represent the business, it is possible to do so with a static or a dynamic view. Such views become relevant as
one acknowledges the complexity behind the business. In spite of being described in terms of a set of components,
there is an underlying network of relations that determine the behavior of the business. Static representations usually
leave this network to intuition and most of the times, the awareness of its effects is lost. Therefore, dynamic
representations turn useful as they are able to display said relations, and provide more information on the behavior of
the business. This section provides an overview on a static and dynamic representation also based on (Romero et al.,
2016).
2.1

Static View

The static view of the business model pertains its structure: the building blocks of the business model and the relations
among them (Demil and Lecocq, 2010). Under a static view, one is able to gain a description on the different
components that make up the business, along with the way in which they relate to one another. Regarding the business
model definition that guides our approach, the structure of the business model is given by the characterization of 4
fundamental components along with their relationships.
The first component is related to the core processes which will be referred to as Zones. A zone may fit into four types:
Supply, Transformation, Delivery and Monetization. The business model presents at least one zone of each type, as
the basic business description states that a business gathers supplies (Supply), transforms them into products or
services (Transformation), delivers (Delivery) and monetizes them (Monetization). However, a business may present
more than one type of zone depending on the type of business and desired analysis. Moreover, the definition also
proposes an order notion, for the processes are performed in a sequence. This in turn, means that zones relate to each
other as they are executed in a specific order. As stated in (Romero et al., 2016a zone may be described with a pattern.
Figure 1 presents the zone definition in a meta-model view.

Figure 1: Zone Entity
Since zones represent the main processes in the model, they too can be described in their terms. In general, processes
are defined as a set of activities performed in a certain order to accomplish a goal (van Hee and Reijers, 2000). These
activities are executed by actors, and compel certain resources; therefore, a process can be seen as a group of
activities, resources and participants. Accordingly, a zone must present these 3 elements and their relations. We will
call this arrangement the zone configuration. Figure 2 and 3 present the zone configuration and the correspondent
elements. By defining zones, activities, participants and resource, it is possible to describe a business in static terms.

Figure 2: Zone Configuration

Figure 3: Activity, Resource and Participant Entities
2.2

Dynamic View

While the static perspective of the business considers components and relationships, the dynamic perspective focuses
on its behavior. The latter is defined by the way in which the model is executed i.e the order in which the core
processes are performed. In turn, this order or sequence is determined by the nature of the relationships between the
structural components.
To characterize these relations, it is necessary to understand the way in which components associate. In particular,
processes and activities can be seen as systems that receive inputs and transform them into outputs. When two
activities or processes are executed in a sequence, the output of the first becomes the input of the second. Every time
that an activity demands a previous output, a dependency relationship is defined. Simultaneously, as the output is the
result of a transformation, the activities, resources and participants involved become part of a cause effect relationship.
The execution of the model involves continuous transformations that can be seen as flows. In (Romero et al., 2016)
flows were defined as continuous relations between two components, established through a channel. The latter, refers
to the connection between the output of the first component, and the input of the last one. Depending on the output
that is being considered, the flow may be classified in three types: information, value and cash. Moreover, as flows
move not only in the zones but across them, processors are used to trace the entry and exit points in the correspondent

zones. Like the flows, processors can also be classified into three types; however, the classification depends on the
flow that crosses it. To keep control of the volume of flows and especially of those that depend on relationships,
gateways may be used to monitor the quality of the relationship and regulate the volume. This taking into account that
if a relationship changes (gets bad or better), the flow reacts by increasing or decreasing in volume.

Figure 4: Dynamic Components
Figure 4 presents the 4 components that define the dynamic perspective. As the static components, they are also
grouped in the zone configuration.
3

MODELS OF,BUSINESS MODELS

To enhance the understanding of businesses, business models have been used as representations to serve descriptive
and analytical purposes. In spite of the fact that the business model concept was present long before formal researches
were performed, it was only until the Internet boom and the emergence of electronic businesses that the term was
properly appropriated (Richardson, 2008). In an effort to establish a common definition on business models, multiple
definitions, taxonomies and tools have been developed. This diversity of approximations however, has led to a trend
of criticism in which new approaches are justified under the perceived mistakes of existing ones. Thus, no general
consensus has been reached and the amount of approximations is still growing. For matters of this paper, we will not
focus on the comprehension of the different approaches on business models, we will however, seek to understand one
of the common denominators of the approximations: models.

3.1

Understanding Models

As the business model, models too have been vastly studied. Several definitions have been proposed on the concept
still, it has been commonly addressed as a representation of a system. (Muller et al., 2012) This representation is built
upon abstraction and simplification and allows to perform analysis without using the real system. Depending on the
quality of the model, one will achieve the correspondent analysis.
According to (Selic, 2003) any useful and effective model possesses 5 characteristics. First abstraction, as the model
should only consider the relevant information for the desired view. Next, understability, since the model should own
the necessary expressiveness to be intuitive enough. Thirdly, accuracy for the representation should conform to the
system that is being portrayed. The fourth characteristic, predictiveness, states that the model should be useful for
prediction (applying experiments or analysis). Finally, a model should be inexpensive for the construction and
analysis of the model should be cheaper that the system itself.
These five characteristics may be considered as the requirements for a high quality model, however, quality also
depends on the use of the model.(Aßmann et al., 2006) state that models have a descriptive or a prescriptive use.
Descriptive models characterize reality, while prescriptive models as the name tells, prescribe reality. Understanding
the purpose ascribed to a model, allows a more rationale judgement of its quality. In spite of the characteristics
exhibited by the model, if it does not serve its purpose it will have a bad quality.
3.2

Business Model Trade-Offs

In the case of business models, they too can be ascribed with descriptive or prescriptive uses. In the first scenario, the
model portrays the current state of the business describing what it does. In the second one, the model displays what the
state of the business should be.Both approaches are very useful for business analysis given the information they are
able to provide. The descriptive dimension enlightens on the actual scenario, while the prescriptive serves to predict
the future one.
In order to evaluate a business model it is important to consider both, the characteristics needed for it to be high
quality, and the associated use. With this in mind, choosing from the available set of approaches becomes easier as it

is possible to sort them based on their characteristics or use. In any case, it is clear that the selection of the approach
on the business model will imply certain trade-offs. In particular, the inexpensiveness of the model is bounded to the
effort required to build the model. The more information and detail desired, the more effort needed to construct the
model which, in the end, implies a higher cost.
Given the importance of the static and dynamic views on the business model, one should describe businesses in both
terms in order to gain a complete understating. Dynamic models however, demand more effort in comparison to static
ones, if one wishes to achieve high quality models. Recalling the five characteristics associated to quality, it is clear
that since dynamic models include more information, the abstraction and understability properties are affected. In
particular, a higher effort is required to abstract the system since relations are no longer discarded and consequently
there is more relevant information. Furthermore, representing dynamic states require complex notations that may
diminish understability. This in the end, implies that a dynamic model comes as a higher cost and efforts must be
made in order to maintain its inexpensiveness.
4

SOFIA

The use of dynamic models is bounded to a tradeoff between available information and demanded effort. Considering
that representing a business’ dynamic state requires more effort, one should seek for ways to reduce it, especially in
the construction process, in order to compensate the cost of gaining more information. As we recognize the need for
such mechanism, we present Sofia, a tool that aims to aid the business model construction process regardless of the
modeler’s skills. Furthermore, the tool should also guarantee the quality characteristics as they are fundamental for an
adequate model. This section describes our tool along with the design process that motivated each of its components.
4.1

Designing Sofia

Sofia’s design was based on the main purpose ascribed to the tool. Since there is a need for dynamic business models,
and an extra effort that must be contemplated, it is necessary to develop a tool that maintains an inexpensive model
without sacrificing its quality. Considering the five qualities of a high quality model, the design of Sofia was guided
on these traits as described below.

Business Model Abstraction
Abstraction requires that the model only considers the relevant information for the expected view. In our study,
abstraction is enclosed in the business context therefore, the model should only consider the necessary information to
understand what the enterprise does. This in turn, means that the modeler must be able to discard details and elements
that are not crucial in the definition.
To comply with this characteristic, we consider that the relevant information is determined by the structural and
dynamic views of the business. Hence, by proposing a meta-model with 8 components and their relationships, we
guarantee that any description is done in terms of the meta-model, and that unnecessary information is not included.
Business Model Understability
This characteristic establishes that the model should be presented in a way that appeals to the viewers intuition. In our
context, the models understability is related to the business representation, and its ability to describe what is being
done without engaging into details. By simply looking at the model, the viewer should be able to tell what the
enterprise does.
To address this characteristic and guarantee that the model is intuitive enough, we proposed a visual catalog that
established conventions to represent the business components. As the use of these conventions is determined by the
business meta-model, the expressiveness is defined with the business scope so no elements that pertain the business
description are missed. Figure 5 shows each entity of the metamodel along with its visual representation. In this case,
the zone serves as the container of other elements, and the zone configuration as the high level view of the model.
Business Model Accuracy
The third characteristic refers to the precision of the business representation. What the model portrays, should be in
accordance to the system that is being represented. In our approach, accuracy is defined by the purpose of the model.
If the model describes the actual state of a business, then its accuracy is dictated by the business that is being
portrayed. On the contrary, if the model prescribes a future state, its accuracy will depend on the business idea that is
being considered.

Figure 5: Visual Catalog
To guarantee accurate models, we propose a construction guided on a meta-model and its possible extensions as
shown in figure 6. As faithful representations of a system imply more details we provide a mechanism to include new
elements, without losing abstraction or understability. With industry-based meta-models the 8 basic components in
our metamodel are specialized into relevant types for each industry. For instance, a manufacturing industry metamodel
considers machinery and personnel resources.

Figure 6: Industry Based Meta-Models

Business Model Predictiviness
Predictiveness refers to how useful is the model for making predictions by means of experimentation or analysis. In
the business context, predictions are related to problem diagnosis, or changes and transformations that must be
performed. Since these predictions are bounded to the available information we secure predictiveness by defining a
zone configuration view that portrays the structural and dynamic aspects. To support analysis and experimentation, the
tool should include automatic analysis techniques that generate valuable insights.
Business Model Inexpensiveness
Inexpensiveness implies that building the model is cheaper than building the system. In business terms, this implies
that building the business model is cheaper than building the business itself. As it has been stated, the dynamic
business model itself, implies a higher cost as the effort to build it increases as more information is presented.
In this case, and contrary to previous attributes, the inexpensiveness of the model is guaranteed with the tool as a
whole. As its main purpose is to aid the construction process, the time spend in doing so is diminished. Moreover,
quality is guaranteed from the design of the tool, so at the end any model built should comply to them regardless of
the modeler’s skills. This in turn, also diminishes the effort required for building appropriate models.
4.2

Sofia Specification

Figure 7 presents the general overview of Sofia’s architecture. The first component we find is the blueprint as the
main workspace in the tool. This module is based on the notion of blue prints as used by architects and engineers. It is
expected that the modeler builds the business model in the blueprint space. To do so, the modeler is presented with the
second module: the visualization catalog. Although there is a predefined set of elements, it is also possible for the
modeler to define addition elements for the notation if needed. With this catalog, the understability characteristic is
assured as it supports the expressiveness level demanded by the modeler.

Figure 7: Sofia General View
Another module in Sofias structure is the modeling one. This module provides the elements necessary for abstracting
the business, and guaranteeing an accurate depiction. First off, the module offers the basic meta-model which points
out which elements should be defined in the model. If more specialization is desired, the modeler may choose the
industry based metamodel Moreover, a catalog of patterns is available to ease the definition of the core processes. The
patterns not only define each of the elements, but also select the visual components. Finally, the analysis module
offers a set of methods and techniques to analyze the model and diagnose problems or evaluate changes. With this
module, the predictiviness characteristic is addressed.
4.3

Business Blueprints and Patterns

As it was mentioned, the business blueprint is considered the main workspace in the tool. The modules name derives
from the fact that a complete business model can be seen as a blueprint of the business. The module not only supports
the model and zone configuration views, but also interacts with other modules to guide the building process and
conduct further analysis. A helpful interaction is established with the pattern catalog. This component provides a
series of predefined zone configurations that may be used to accelerate the representation process. Some of the
patterns may be configured by the engineer, while others are based on reference models like SCOR. Among the

available patterns there are supply patterns like source stocked product and source make to order, delivery patterns
like deliver engineer to order product and deliver retail, and monetization patterns like asset sale and advertising.
4.4

Sofia Application

In order to portray the application of Sofia we used a study case based on a book editorial. The latter, sells school and
college textbooks. The authors are teachers who enroll in the process by visitors that invite them to answer the
editorials calls. The editorial sells its books in the libraries and hypermarkets of 12 main cities in the country. Through
their offices, these establishments are able to contact the editorial and make their orders.
The first step to achieve the dynamic business model was to abstract the editorial. Using the meta model catalog, it is
possible to select the information that will be included. Since we want to portray a basic analysis, we will use the basic
meta-model presented in figure 4. Therefore, the model of the editorial will be based on the 8 basic components per
zone. With this in mind, we proceeded to identify the amount of core processes and consequently the amount of zones.
Figure 8 presents the zones for the editorial. As it is possible to evidence, as the zones are placed a blueprint of the
business model is constituted. This in turn, will be the main workspace to portray the business model. Regarding the
blueprint we see that the model possesses 14 zones. The first 3 ones, executed simultaneously as they are placed one
on top of the other, are associated to supplies. For matters of the example, we considered the supply process of 3
supplies: ink, paper and authors (manuscripts). The following 4 zones describe the transformation of supplies into
book copies. In particular, once the supplies arrive, authors are selected, the manuscript is edited, designed and printed
into copies. The next 3 zones associate to the delivery of the copies to the main cities and their office, and their
payment. Finally, the delivery and monetization zones executed simultaneously represent the processes involving the
final client.

Figure 8: Editorial Blueprint
Deriving from the blueprint, 14 configuration zones were defined. In the case of the supply, delivery and monetization
zone, the correspondent patterns were used and adapted to the business components. In the particular case of the
transformation zones, the visualization was configured according to their descriptions. Figure 9 and 10 present two of
the supply zones after being configured with patterns.

Figure 9: Paper Supply

Figure 10: Ink Supply
After the definition of the zones was achieved, it was necessary to connect said zones with the corresponding flows.
Considering that the definition of the 8 components in each configuration guarantees consistency among the different
zones, one just needs to match the flows. Figure 11 portrays the connection between the final client delivery and
monetization zones. The connection of both zones allow to clearly depict the different flows that emerge from the
interaction of the various zone components. This is useful as one recognizes different cycles within the connection and
the possible effects that any change may have in other components.

Figure 11: Final Client Delivery and Monetization
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RELATED WORK

Modeling has become a popular technique to understand businesses. The various studies conducted have led to
different approaches to model the business. As it has already been mentioned, Osterwalders canvas is one of the most
recognized models. The latter is based on 9 building blocks that define a business model and support value creation
(Osterwalder et al., 2014). Another renowned model is proposed by Gordijn with the e3-value ontology. By defining
value exchange among actors, it is possible to understand value networks and support decision making processes
(Gordijn et al., 2000). Other studies have focused on ways to refine the business model concept to achieve a more
accurate representation of the business. Such is the case of (Krumeich et al., 2015), who were concerned with the
dynamic aspects of the business. By defining a business dynamic framework, the dependencies and influences among
the business components were identified, reflecting the complex network in the model.

Modeling has also been addressed from other perspectives as enterprise engineering. In spite of its relative newness,
the field has encompassed several researches that involve business modelling. An example is found in (Pombinho et
al., 2012) who stress the importance of the functional perspective in the construction of enterprises. Through the
application of e3-value, Design and Engineering Methodology for Organizations and Service Science, the paper
presents an approach for representing an integrated constructional perspective.
The studies on business models evidence the importance of representing businesses to gain a major understanding on
enterprises. Although many models are available for doing so, there is a general concern to improve their
expressiveness and precision. Our paper contribution allows such improvement by providing both, the crucial
concepts, and the tool for building a more precise business model.
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CONCLUSIONS

Business modeling is fundamental to achieving a complete understanding of an enterprise. Considering the complexity
behind the latter, and the need to enhance decision making processes and organizational management, being able to
understand the business dimension provides the insight necessary to acknowledge what the enterprise does.
Understanding the business is bounded to the knowledge of the business model. The concept, has been widely studied
as there is no universal method to approach it. This in turn has led to a broad range of options for discussing business
models, varying from definitions and taxonomies to visual representations. Such broadness demands selective choices
as each approach is able to provide information on particular areas of the business. This paper presented an evaluation
on the static and dynamic views as the latter is fundamental to adequately forecast the effects of changes in the
business. As the elements and relations (portrayed in the static view) lead to complex behaviours, it is important to
recognize the different dependencies and influences.
In spite of the importance of the dynamic view of the business, the cost of its modeling is higher than the static one,
discouraging its use. In particular, as more time, skills and effort have to be devoted to the construction of the model,
there is a preference toward statics models that leave dynamic aspects to intuition. Such trend forbids the achievement
of adequate business understanding as concrete visualizations of the behaviour guarantees more comprehension than
intuitive representations.

Besides the effort inherent to dynamic models, there are other characteristics that must also be considered to build
high quality models. In particular, abstraction, understability, accuracy, predictiveness and inexpensiveness are all
common traits to high quality. Furthermore, the construction of the model is also determined by the purpose ascribed
to it as descriptive models differ from prescriptive ones. Considering the benefits associated to dynamic business
models, and the cost that comes with their construction, it becomes necessary to search for methods that compensate
the trade-offs between the effort and the available information by supporting the building of the model.
This paper presented an approach on the representation of dynamic business models along with a tool that supports the
creation process. The latter was based on the 5 quality attributes which motivated the design of the tool. At the end, its
main goal is to offer a mechanism that allows the creation of high quality dynamic business models at a lower cost.
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