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Abstract. Despite the widespread adoption of business modeling techniques in academic research and business, no research has been done into
how efficient and effective business modeling techniques document and
communicate business models. This paper compares three visual business modeling techniques with a visual approach and identifies the strong
and weak points of each modeling technique, based on applying the techniques to three startups and interviews with industry experts. With this
comparison, visual business modeling technique developers can improve
their own techniques and software companies can determine which technique to apply in their specific case.
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1 Introduction
According to Gordijn, Akkermans and van Vliet[1], a business model presents the
business essentials of the business case to be developed and is seen as a first step
in requirements engineering for any e-commerce information systems. Based on
an elaborate literature study of business model definitions, Osterwalder et al. [3]
defined the term business model as:
”A conceptual tool that contains a set of elements and their relationships and
allows expressing the business logic of a specific firm. It is a de- scription of the
value a company offers to one or several segments of customers and of the architecture of the firm and its network of partners for creating, marketing, and
delivering this value and relationship capital, to generate profitable and sustainable revenue streams.”
In order to create business models, dozens of scientists have done research
into universally applicable techniques. In the past ten years this has resulted in
as many different techniques with varied approaches and results [1, 4, 5, 6, 7,
8, 9, 10, 11, 12]. But it was not until the introduction of Osterwalder’s business
modeling ontology [12] and corresponding book [13] that business models have
become a frequently discussed topic and widely adapted tool in science and all
forms of business. According to Google Scholar, Osterwalder’s thesis outlining
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the business modeling ontology has been cited 475 times to date. Furthermore,
the Business Model Canvas is currently being deployed by larger consultancy
firms. All technique creators argue that they have identified essential concepts
which any given business model is made up of. It can be argued that no single business modeling technique successfully reached this goal. All techniques
take widely diverging approaches, none of which have been fully accepted in
business nor academics. Of all these techniques, some provide visual elements
that can be used to create a business model, we refer to these as visual business
modeling techniques. Three visual business modeling techniques: The Business
Model Canvas [13], Software Ecosystem Model [4] and Board of Innovation [5]
will be studied in this paper. We expect that these techniques are more effective
and efficient when communicating the business models than non-visual business
modeling techniques.
Yet, despite the widespread adaption of the Business Model Canvas, no research has been done into how effectively and efficiently different business modeling techniques document and communicate business models. In this paper we
address this hiatus by asking the research question ”What business modeling
technique documents and communicates the business model of a software business most effectively and efficiently?”. In section 2 the research method we used
to formulate an answer to this question is introduced. Section 3 will identify the
required concepts that modeling techniques should include. Following, section 4
introduces the business modeling techniques that will be examined in this paper
more elaborately. Section 5 compares the aforementioned techniques’ conceptual
adherence to a list of requirements based on literature research and documenting and communicating effectiveness and efficiency based on application of the
business modeling techniques to three software start-ups and interviews with
industry experts. In this context effectiveness is regarded as to what extent the
business modeling technique successfully captures and communicates the entirety of the business model, whereas efficiency is defined as how flexible and
adaptable the business model capturing process is and how comprehensible and
explicit all modeled information is communicated to the reader. To conclude, in
section 6 the (dis)advantages extracted from the comparison of each model will
be discussed and compared in order to formulate the recommended approach.
The paper ends with a conclusion and future research possibilities in section 7.

2 Research Method
In this research several visual business modeling techniques (BMTs) are discussed and compared. In order to be able to generate a scientifically accountable
list of requirements a literature study was conducted. Google Scholar and ACM
Digital Library searches were performed with combinations of business model,
business modeling, technique, e-business, as keywords. Business model definitions based on 16 authors and 10 relevant modeling techniques were accumulated
this way. Furthermore, the studied BMTs were applied to three high-tech startups in order to investigate the effectiveness and efficiency of the documenting
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process. This part of the research was conducted using Yin’s case study method
[2]. First the startups were modeled based on information extracted from the
products. Afterwards a meeting with a founder of the startups took place where
the modeling process was repeated. Upon completion the models were compared and discussed with the entrepreneur. Ultimately the digital models were
redesigned and confirmed by the entrepreneurs via email. Last but not least,
structured interviews with industry experts consisting of six (ex-)entrepreneurs,
two network partners and one venture capitalist were conducted in order to examine the effectiveness and efficiency of communicating the business models.
The experts were asked what concepts they saw as essential, to evaluate several
business models presented in each BMT, discuss (dis)advantages and articulate
their preferred technique. After conducting the interviews and startup modeling
lists of (dis)advantages were extracted within 24 hours of the interviews.

3 Identification of Core Concepts
Osterwalder’s definition of business models [3] as presented in the introduction
corresponds with our perception of business models and contains the foundation
of what concepts we expect the BMTs to include:
1.
2.
3.
4.
5.

Customer Value Proposition
Partnerships
Architecture of the firm
Revenue streams
Logic of earning money

To confirm whether this list of concepts is still viable, we reiterated upon Shafer
et al.’s [14] research into essential business model concepts for business modeling
techniques. In the paper, 12 business model definitions in academic articles,
originating between 1998-2002, are dissected in order to find one list of essential
business model concepts. We reiterated upon this study in Table 1 by adding
4 more definitions by different authors between 2000-2008 [7, 8, 9, 15]. Among
these definitions, 9 concepts were observed significantly more frequently than
others. Descriptions of these concepts can be found in Table 2.
1.
2.
3.
4.
5.

Customer
Value Proposition
Revenue
Costs
Activities

6. Partners
7. Distribution Channels
8. Resources
9. Competencies

Customer
Partners & Channels
Revenue/pricing
Value Proposition
Activities
Competencies
Cost
Resources/assets
Strategy
Customer relationship
Differentiation
Information flows
Output (offering)
Product/service flows
Branding
Competitors
Create value
Customer information
Financial aspects
Management
Mission
Profit
Business opportunities
Cash flows
Culture
Customer benefits
Customer interface
Economic logic
Environment
Firm identity
Firm reputation
Fulfillment and support
Functionalities
Implementation
Infrastructure-applications
Infrastructure-management
Product innovation
Specific characteristics
Sustainability
Transaction content
Transaction governance
Transaction structure

Concepts

X

X

X
X

Timmers
(1998)

X

X

X

X

X
X
X
X

X
X

X
X
X

Hamel
(2000)

X

X

X
X
X
X

Linder
and
Cantrell
(2000)

X

X

X
X
X
X

X

Afuah
and
Tucci
(2001)

X
X
X

X

X

X
X
X

X

X

Amit and
Zott
(2001)

X

X

X

X

Weil and
Vitale
(2001)

X
X

X

X
X

X

X

X
X
X
X
X
X
X
X

Dubosso
n-Torbay
et al.
(2002)

X

X

X

X

X

Margrett
a (2002)

X

X

X

X

X

X

X

Rayport
and
Jaworski
(2002)

X

X

X

X
X

X

Van Der
Vorst et
al.
(2002)

X
X
X

X

X

X

X

X
X

X
X
X

Hoque
(2002)

X

X

X
X
X
X

Chesbro
ugh
(2003)

X

X

X

X

X
X

X

Hedman
and
Kalling
(2003)

X

X

X

X
X

X
X

X

Morris et
al.
(2003)

X

X
X
X
X
X
X
X

Osterwal
der et al.
(2004)

X
X

X
X
X

X

Johnson
et al.
(2008)

10
10
10
10
8
7
7
7
4
3
3
3
3
3
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Total

4
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Table 1: All observed concepts
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When applied to software companies, two of these concepts are considered
unnecessary. First, analysis of business models made with the Business Model
Canvas revealed that the most important resources are the result of activities
of the company. Explicitly specifying resources displays redundant information
to the reader. Secondly, information concerning competencies compared to the
competitors does not fit the scope of a business model. A business model specifically provides information about the business being studied. Not its competitors.
Considering that Osterwalder’s definition includes all 7 remaining concepts, we
conclude that his definition is viable for the scope of our research.
However, interviews with industry experts identified only 4 essential concepts
that are relevant in their position. They mainly use business models to communicate the business its potential to investors in a visually pleasing way. In order to
reach this goal a wide variety of concepts that should be included were identified,
varying between backgrounds, experience with BMTs and role specific needs. After extensive analysis of recordings of all interviews, 4 concepts were found to
be essential: (1) Value proposition, (2) Identification of customers, (3) Logic of
earning money, consisting of costs and revenues in concrete figures and (4) Activities. These concepts encapsulate the diversifying aspects of a business, which
are the defining factors for investors according to the experts. These required
concepts conform to the concepts identified by the literature study excluding
channels and partners. Although experts acknowledged that channels and partners are important, they were deemed inessential due to their often replaceable
nature and limited added value when communicating a unique value proposition.
In order to effectively compare all BMTs in section 5, one uniform list of required concepts needs to be formulated. The five concepts identified through
interviews with experts and supported by the literature study form the foundation. All BMTs include partners and two out of three BMTs include channels in
their approach extensively. Not including channels and partners in the comparison would mitigate the use of both the Software Ecosystem Model and Board of
Innovation extensively. Therefore, both channels and partners are added. The final list of required concepts, shown in Table 2, effectively mirrors the 7 concepts
identified in the literature study.
Table 2: Final list of required concepts for visual business modeling techniques
Concepts
Customer

Description
Which customer segments are targeted? [16]

Value proposition What bundle of products and services creates value for a specific customer segment? [12]
Revenue

How much money can be made by price x volume? [8]

Partners

Who are the partners that provide the key resources to the company? [13]

Activities

What makes the profitable delivery of the value proposition repeatable and scalable? [8]

Resources

What are the most important assets required to make the business model work? [13]

Costs

How are costs allocated? [8]
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4 Introduction of Business Modeling Techniques
In this section three BMTs will be introduced by discussing their approach.
Specifically visual business modeling techniques were used for this research because the resulting models incorporate visually distinguishable elements that
facilitate easy and fast communication of the business model. More specifically
these three techniques were selected because of three different factors. The Business Model Canvas was chosen because of its widespread acceptance among business and academics. The Software Ecosystem Model is used in several courses
and developed at Utrecht University, where this study took place. Lastly, the
Board of Innovation was adopted because it is the latest visual BMT and generating publicity quickly.
Business Model Canvas [13] is derived from Osterwalder et al.’s research [12]
into a business model ontology. His research identified four areas with nine building blocks that a business model should address to create a complete visual
representation which displays the links between all business segments. Modeling
starts on the right side of the canvas by clearly formulating the customer and
value proposition. The remaining seven building blocks, consisting of Key Partners, Key Activities, Key Resources, Customer Relationships, Channels, Revenue
Streams and Cost Structure, are derived from the needs and requirements of the
customer segments and value proposition. Figure 1 in the next section provides
an example of a completed Business Model Canvas.
Software Ecosystem Model [4] is based on Weil and Vitale’s supply networks [16] and specifically aimed at modeling product software businesses. The
approach combines two models. (1) A Product Deployment Context (PDC) provides a simple, quick overview of the architecture and dependencies of a software
product in its running environment by describing the context in which the product operates. The stacking order of the elements defines the hierarchy between
different products and components. (2) The accompanying Software Supply Network (SSN) displays all parties that facilitate the company to provide a value
adding product. The diagram shows asset, knowledge and software transactions
between the different parties in the company’s network. Examples of both the
SSN and PDC are shown in Figure 2 in the next section. Modeling starts by
defining all entities and flows. Company of interest, customers, potential intermediaries are connected by product, service, finance and content transactions
between the entities. Afterwards all suppliers are listed and transactions with
the company of interest added. Based on the list of suppliers the PDC is modeled
of how the technology of the product is made up.
Board of Innovation [5] is a technique that aims to provide users an easy
way to create a visual representation of transactions within any company. The
scope of this technique is limited to visually representing concrete activities and
asset transaction that take place in the context of the business. Intangible information such as customer relationships, positioning and strategy are left out.
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By using 16 distinctive icons a comprehensive image of the business model takes
shape. 6 Actor icons represent the business, companies and suppliers in the value
network, consumers, non-profits and government. The 10 remaining icons represent product, service, experience, exposure, reputation, money, less money, data,
right and credit transactions. Icons can easily be moved around to facilitate business model innovation. The Board of Innovation is used as a whiteboard kit with
magnets that represent the actors and transactions. Modeling starts by identifying all actors in the ecosystem, followed by defining the initial transaction with
the customer. Afterwards all transactions with suppliers, partners and stakeholders related to the initial transaction are added. An example is presented in
Figure 3 in the next section.

5 Comparison of Business Modeling Techniques
This section will compare the BMTs introduced in the previous section. First
we will research whether the BMTs theoretically include all required concepts
introduced in section 3. Afterwards, an assessment will be done concerning to
what extent the required concepts are effectively and efficiently communicated
and documented based on experiences with the documenting process of three
software startups and interviews with industry experts. The next section will
present the recommended BMT based on (dis)advantages of each technique,
which are in turn based on the findings of this section.
5.1 Comparison on Concepts
As seen in Figure 1 the Business Model Canvas explicitly provides segments for
each required concept. The technique also includes key resources, which we considered to be inessential in section 3 because it displays redundant information.
In this example you can see that all the resources can be derived from the key activities segment. Thanks to the flexibility of this technique redundant segments,
such as key resources, can be ignored when necessary.
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Fig. 1: Business Model Canvas - Software Startup 1

Figure 2 shows an example of a Software Ecosystem Model for a fictitious software company. The SSN uses light (yellow) and dark (orange) labels for customers and suppliers respectively. Transaction flows with labels map the value
proposition, cost and revenue. Internal processes and activities are not explicitly identified, instead the model exclusively focuses on the product by modeling
what architectural elements the product comprises of in the PDC. Channels
are occasionally included when the customer is reached through an intermediary, but more often than not the model assumes customers are being reached
without specifying how.
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Figure 7: CubicEyes SSNexpandable
Diagram.
and customizable both by the customer and the
company itself, making it relatively easy to design and build
custom modules that extend EYE-move’s functionality.
A real estate agent-customer typically pays for the EYEmove service and accesses the application through a browser.
EYE-move is hosted on the company’s self-owned servers,
collocated with the ISP and hooked-up directly on the Internet backbone.
Figure 6 presents the PDC diagram of CubicEyes. A customer’s request will be answered by the MS Internet Information Services (IIS) web-sever (P.4), which in turn is
forwarded to EYE-move (S.1). EYE-move makes use of the
.NET Framework (P.5) to communicate with the SYBASE
database (P.1) and store/retrieve the necessary data. On request, EYE-move might also make use of iTextSharp PDFeditor component (P.7) and Chilkat XML .NET (P.6) component in order to read and write XML files. The server-side
components run on a Microsoft Operating System. It is critical to mention at this point that the EYE-move application
has been assigned the ID “S.1” (S marks a service) for consistency with the SSN and represents a software product that
provides some service.
The PDC of CubicEyes shows that Eye-move is dependent
on many other components. Typically, products that are
lower in the stack tend to change less frequently, and are
therefor more stable. The same holds in this example, where
the Eye-move product is updated frequently, whereas the
HP server and its software are only updated when security
requires it.

4.2 Software Supply Network
Figure 7 models CubicEyes’ SSN with CubicEyes at the
center of the SSN, connected through multiple trade relationships to its suppliers, partners and customers. CubicEyes is directly supplying its customers with the EYEmove application service (S.1) and customers pay the appropriate fee (e.1) for it. Each customer also provides CubicEyes with its own real estate objects (C.1).
A number of suppliers supply EYE-move with components, services and content. The Chilkat XML library is
free for commercial use and iTextSharp is a free open-source
library. Cyclomedia provides optional on-demand customer
service and is paid for on a per usage basis (e.10). NetInvent
is providing important network security services to both CubicEyes and its customers (S.3) and is being paid a monthly
fee (e.3) NVM is providing data (C.2) on Netherlands-wide
real estate objects.
Vdvorm is the UI designer (S.5) for CubicEyes software
products, receiving a per design fee (e.4). Hewlett Packard
(HP) provides with the servers (P.2) which run a Microsoft
(MS) Operating System (P.3), MS IIS Webserver (P.4), MS
.NET Framework (P.5) and SYBASE DBMS (P.1).
The SSN of CubicEyes enables further analysis of the business model of the company. The SSN of CubicEyes shows
that though it is a relatively small company, it is dependent on a large amount of components from other parties.
Furthermore, the company participates in several SECOs,
such as the Microsoft SECO, the Sybase SECO, and the
real estate SECO. The company is mostly dependent on
three suppliers, being Microsoft, Sybase, and AMS-IX. In
each of these main suppliers lies a risk for CubicEyes. One
of these suppliers could decide no longer to support the required software or AMS-IX could decide no longer to provide
its service. Though improbable, these risks must be considered during software development as well as during business
model development. Similar things are true in regards to
the data suppliers; if they decide to develop their own interfaces CubicEyes’ business model is threatened. Finally,
the SSN can be used to theorize about new business models:
CubicEyes could try supplying their service as a software
product that is installed at the customer. Another example could be that CubicEyes starts providing their service in
smaller segments, enabling others to resell those services.

Fig. 2: SSN & PDC - Example Software Company [17]

5.

DISCUSSION AND CONCLUSIONS

While working on the CubicEyes case study the SEM
method was found to be of great use for communicating
aspects of the software product’s deployment and software
ecosystem. A number of issues regarding the PDC and SSN
models were recognized though. For instance, the role of an
organization is of higher importance that the company instance. In other words, a company embodying a number of
substantially di↵erent roles is modeled accordingly equivalent times in the SSN, with di↵erent names that include the
name of the company.
Another issue encountered relates to the scalability of the
modeling method. Being explicitly developed with simplicity in mind, aiming at the “interoperability” between technical and non-technical audiences (and biased in favor of
non-technical audiences), the method was found not to scale
well. When there are large numbers of participants in the
SSN or components in the PDC, the models appear to be
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Fig. 3: Board of Innovation - Quirky [5]
The Board of Innovation uses distinct icons clarified by text to identify between
different types of customers and partners. Flows with transactions represented
by smaller icons model the value proposition, processes, activities and revenue
flows. Costs are left out, although including them is possible. The model assumes
customers are reached without concretely specifying how, as can be seen in
Figure 3.
5.2 Effectiveness and Efficiency Comparison
As mentioned in the introduction, in the context of this research effectiveness is
regarded as to what extent the business modeling technique successfully communicates and captures the entirety of the business model. Efficiency, on the other
hand, is defined as how comprehensible and explicit all modeled information is
communicated to the reader and how flexible and adaptable the business model
capturing process is. To be able to effectively assess these four aspects, each is
broken down into a number of elements that will be compared. Both definitions
and all elements were extracted from the interviews with industry experts.
Communicating effectiveness
1. Acceptance: of the technique in business and academics.
2. Internal Cohesion: the elements of the model are related to one another.
3. Number Concreteness: concrete numbers are shown in the model.
Capturing effectiveness
1. Explicit Modeling Method: instructions explicitly defining the approach
are provided.
2. Method Efficacy: instructions are easily translated into practice.
3. Absence of Redundancy, the resulting models contain no redundant
information.
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Communicating efficiency
1. Accessibility and Understandability: accessible and understandable at
first encounter of a model resulting from the modeling technique.
2. Value Proposition, External Process, Internal Process, Transaction and
Partner Explicitness: explicit representation of aforementioned elements in
the model.
Capturing efficiency
1. Evolvability: modeling approach can be changed without redesigning the
entire approach.
2. Flexibility: inclusion of concepts can be adapted to the modeler’s needs.
With the evaluation of the preceding section in mind, we expect the Board
of Innovation and Software Ecosystem Model will be least effective and efficient in documenting and communicating business models of software companies,
whereas the Business Model Canvas will have a negligible amount of complications.
Business Model Canvas Modeling the startups appeared to be easy thanks to
the collaborative, iterative and segmented style of the business Model Canvas. In
practice modelers struggled with the individual segments and considered them
unclear concepts. The provided discussion questions for each segment that are
supposed to provide thinking guidelines turned out to be a double edged sword.
More often than not the questions lead to considering the segment completed
after answering the questions or provoking discussion on semantics of the segments instead of the segments themselves. Moreover, although including arrows
is encouraged in order to clarify relationships between segments this often results
in cluttered models with reduced communication value. Lastly, it is difficult to
determine when a model is satisfyingly correct and/or complete thanks to the
flexibility of the technique. Regardless of these inconveniences all entrepreneurs
preferred the Business Model Canvas for documenting the business model because it contained the most explicit information on both tangible and intangible
aspects of the business and communicated the information in a highly accessible
manner.
Opinions regarding communicating effectiveness and efficiency were varied
among industry experts. Most stated the Business Model Canvas is a great tool
because it provokes modelers to actively think about all required aspects of a
business model and has a strong emphasis on clearly communicating the value
proposition. At the same time they thought the technique still had room for
improvement when it comes to explicitly presenting crucial aspects of business
models. Instead of using vague, general terms such as customer retention and
acquisition, segments should clarify how the business aims to achieve these goals.
Furthermore, although the Business Model Canvas identifies the cost factors,
revenue streams, key partners and key activities, no information is given on
concrete figures of costs factors and revenue streams, what the role of these
partners is, nor what concrete processes the key activities entail. According to the
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experts this information is crucial to communicate the differentiating factors of
the business. Lastly, the experts stated that the ambiguous discussion questions
lead to a confusing documenting process. One entrepreneur experienced with
using the technique in project groups reiterated that many people resort to
strictly filling in the discussion questions. Seven out of eight experts preferred
the Business Model Canvas for their communication needs, although three out
of seven stressed that it was important to include a process focused model such
as the Board of Innovation.
Software Ecosystem Model Modeling the startups on a whiteboard was easy
compared to the digital modeling process. The Software Ecosystem Model comes
with templates for use with modeling software such as Microsoft Visio or Omnigraffle, which do not facilitate automatically formatting the individual elements.
Instead these software products require modelers to carefully align every single
element by hand, resulting in a large amount of tedious tasks. Moreover, whenever changes are necessary to maintain an up to date model, all numbers on the
labels and in the legend need to be changed manually. This discourages keeping the model current and results in a particularly painful modeling experience.
Furthermore, although modelers are instructed to include all software suppliers,
the questions was raised to what extent all reaches. Software products which are
built with Ruby, should theoretically include 31 gems by 21 different developers
when deploying the core Ruby on Rails framework. Including all the tiniest suppliers will inevitably lead to a confusing SSN, cluttered by dozens of suppliers.
Regardless of these inconveniences, the main objection for the entrepreneurs not
to prefer this model was its incapability of including intangible elements of a
business such as good-will, status or customer relationships. Last but not least
is the high level of entry for non-technical modelers. Without extensive technical
knowledge the model turned out to be inapplicable.
All experts considered the Software Ecosystem Model to be ineffective and
inefficient at communicating a business model. Although the extensive inclusion
of supplier details received praise, the model was deemed too technical, inaccessible and unattractive to be used as a communication tool towards potential
investors. All experts said that they were not provoked to study the transactions
due to the use of text instead of images. Moreover the priority of suppliers was
impossible to discern because their transactions are not linked to the customer,
caused by the congregating lines at both sides of the model. Another implication of this disadvantage is that internal software and business logic can not
be included, which the entrepreneurs regard as an essential concept as identified in section 3. Similar to the Business Model Canvas no concrete figures or
profitability estimates are provided. One entrepreneur with extensive experience
with this technique did mention that the Software Ecosystem Model is the only
technique that is capable of effectively communicating money flow nuances such
as the difference between kick-back fees and license fees.
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Board of Innovation Modeling the startups was easy because of concrete
guidelines as to what information is expected to be included. Moreover the whiteboard kit that facilitates collaboration was considered to be particularly useful
when discussing details of the company with colleagues. On the other hand, entrepreneurs regarded the model to be too simplistic for extensive internal briefing on the business due to its lack of freedom concerning intangible elements.
Equivalent to the Software Ecosystem Model, this was the main objection for
the entrepreneurs not to prefer this model.
Expert opinions on the Board of Innovation were divided in two camps.
Half of the experts appreciated the clear, synoptic approach and lauded the
technique’s inclusion of strictly essential aspects. The other half claimed the
presented models were too simplistic while still requiring to be extensively studied to completely understand the business model and discover what aspects
are essential. A frustration all experts agreed on was that the relation between
transactions of different actors was unclear. Again, missing information on core
internal activities was a source of criticism.

6 Discussion of Advantages and Disadvantages
Table 3 was created by assessing the (dis)advantages identified in the preceding
section for each element introduced in section 5.2. Considering the results of the
theoretical comparison of BMTs and preference of entrepreneurs and industry
experts we expected the Business Model Canvas to have a negligible amount of
disadvantages in comparison with the Software Ecosystem Model and Board of
Innovation. Although the Business Model Canvas is the strongest BMT when
it comes to communicating effectiveness and capturing efficiency, the Board of
Innovation is superior in efficiently communicating and effectively capturing a
business model. Moreover the Board of Innovation has a larger absolute number
of positive aspects (7 versus 10). Therefore, we were inclined to think that the
Board of Innovation is the most effective and efficient BMT.
However, industry experts specifically stressed that the most important aspect
of a BMT is to be able to include all differentiating factors of a business and
effectively communicate those factors to potential investors. This are the exact
aspects the Business Model Canvas accomplishes best, while the Board of Innovation has a weaker approach. Furthermore, all negative aspects of the capturing
effectiveness are caused by the ambiguous guidelines presented in the handbook.
These aspects can easily be improved by explicating what is expected of the modeler, providing concrete modeling guidelines and updating the examples to include more explicit information. Although this simultaneously solves the partner
inexplicitness and number inconcreteness, explicit process information remains
absent. This is where the Board of Innovation comes in. The flexibility allows
modelers to painlessly incorporate internal processes by modeling the internal
logic in a large business icon, perfectly complementing the Business Model Canvas. In practice the Business Model Canvas can then be used as a first, general
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Table 3: Comparison of all business modeling techniques
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overview, while the Board of Innovation provides a more elaborate insight concerning role of the partners, the internal and external processes of the business.
What BMT is best applicable in a specific use case depends on the working context, but with the knowledge presented in this section we recommend modelers
to adopt both the Business Model Canvas and the Board of Innovation when
modeling a software business.

7 Conclusions and Future Work
This paper discussed the effectiveness and efficiency of three visual business
modeling techniques and presented concrete advantages and disadvantages of
each technique. After conducting a literature study and interviews with experts
a list of seven essential concepts was identified which each technique should
include in their framework. Based on theoretical inclusion of the essential concepts we expected the Business Model Canvas to be most effective and efficient at
communicating and documenting business models, whereas the Software Ecosystem Model and the Board of Innovation were expected to garner a considerable
amount of criticism.
The documenting process and interviews with experts concerning communication of the business modeling techniques revealed that the Business Model
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Canvas is the preferred method because it effectively models explicit information
of both tangible and intangible aspects of the business and communicates this
information in a highly accessible manner to parties unfamiliar with the modeling technique. However the technique still has room for improvement concerning
its unclear modeling process and inexplicit representation of certain crucial aspects, such as the provided discussion questions and how to determine when a
model is satisfyingly correct. The heaviest criticism was reserved for the Software
Ecosystem Model, which was considered unpractical to work with, too technical
for non-technical readers and to produce unattractive and inaccessible business
models. The Board of Innovation, on the other hand, received acclaim for its
pleasant documenting process. Half of the experts praised the clear, synoptic
modeling approach which results in accessible and efficient models. However,
the other half of the experts considered the resulting models to be too simplistic for most of their needs. In the discussion we analyzed the strong and
weak points of each technique and concluded that the Business Model Canvas
is the most effective communicating and efficient documenting technique because of its acceptance and internal cohesion, and evolvability and flexibility
respectively. These aspects are considered to be the most important aspect of a
business modeling technique by the industry experts. The Board of Innovation is
considered as the most effective documenting and efficient communicating technique due to its extremely simple approach when both capturing and modeling.
The Business Model Canvas and Board of Innovation complement each other on
communication of the entire business model. This resulted in the recommendation of adopting both business modeling techniques when modeling a software
business.
Future work includes validating the (dis)advantages through quantitative
research consisting of more case studies and interviews with experts. Furthermore
improvements based on the identified (dis)advantages need to be incorporated
into the business modeling techniques. For example, the Software Ecosystem
Model requires a complete overhaul of the modeling approach and a graphical
redesign in order to become relevant and accessible for non-technical readers.
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