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Abstract

Businesses are the heart of every economic and social system. However, some of them are faces with failure due to the
lack of a proper business model or having an inappropriate one. For designing a business model or innovating it, different
elements should be taken into account. Not only considering these elements is crucial, but also their role in the system
and detecting the interrelations between them are of outmost importance. With this regard, the aim of this article is
investigating the possible effects and impacts of each element on others in a Business Model and categorizing them based
on their importance and their net contribution in the selected model. For this purpose, Decision Making Trial and
Evaluation Laboratory (DEMATEL) method is hired. The business model investigated in this article is the one introduced
by krumeich and consisted of 20elements. Although all the elements are interdependent, based on the findings of this
research, Resource Model is the most effectual component as well as being the most important element in the system.
Furthermore, Cost Model is the highest impact receiver due to the highest amount of impacts receives from other elements.
The results of this research are depicted in the form of tables and graphs.
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Introduction

By the emergence of new trades and
businesses, the need of having a business model
has increased at a break neck pace world over.
The question of whether having a proper
business model could bring about a great
success for a company has generated a great deal
of debate among managers and business
researchers. Based on numerous surveys, almost
between 50% - 80% or sometimes 90% of
startups will be faced with failure due to various
reasons. Among all those reasons, not having a
proper business model plays a devastating role
in a company's failure. (Hermes & Hein, 2019,

p.1)

According to Bellman et al., the term of
business model was appeared for the first time
in an article in 1957.(Osterwalder et al., 2005,
p.4) Recently, the business model has attracted
both academics and practitioners' attraction.
Since 1995, almost 1,177 articles with having
references to business model have been
published in peer-reviewed academic journals.
Regardless of this explosion, researchers have
yet to develop a shared language by its help they
would be able to examine the business model
construction. (Zott et al., 2011, p.1020)
Moreover, in the late 1990s, this term was
widely used in accordance to a mean in order to
explain how an organization works during the
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rise of internet and electronic businesses.
(Glinzel & Holm, 2013, p.6)

Based on the several surveys done by various
scholars, the business model has been allude to
as a ‘statement”, a "description”, a
"representation”, an  "architecture”, a
"conceptual tool or model”, a "method", a
"frame- work"”, and a "set". Interestingly,
however, the business model is usually studied
without a unique definition of the concept. (Zott
etal., 2011, p.1022) Based on Teece, a business
model is considered as the “design or
architecture of the value creation, delivery, and
capture mechanisms” of a firm. (Teece, 2010,
p.191)

George and Bock in an article entitled " The
Business Model in Practice and its Implications
for Entrepreneurship Research " discussed the
implications of business model including
organizational design, resource-based view,
narrative and sense making, and nature of
innovation.(George & Bock, 2011, p.85) In
another research which has been conducted in
2016 by Wirtz et al. called " Business Models:
Origin, Development and Future Research
Perspectives™ four points such as innovation,
change and evolution, performance and
controlling, and design were being lighted.
(Wirtz et al., 2016, p.12)

However, considering the dynamic nature of
businesses environment, having a stable BM for
a long time is not practical for the development
of that business. A suitable BM is the one which
could be compatible with changes of the market
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and customers' demands and these kinds of
compatibilities need changing in BMs. In fact,
most of researches which have done in the field
of business model focus on creating static BMs
and dynamic nature of BMs has
neglected.(Schaffer et al., 2019, p.2)

Based on Schaffer's definition a dynamic
business model (DBM) is a complicated system
of interconnected elements of the value creation,
delivery, and capture mechanisms, which is
cooperating with heterogeneous internal and
external impacts results in the evolution of its
components and the system. (Schaffer et al.,
2019, p.8) As it is mentioned in this definition,
the subcomponents of a BM are interrelated
hence if a subcomponent is changed, a kind of
change may occur in other subcomponents.
With this regard, the aim of this article is the
investigation of the impacts of one component
on the others while there is a change. Since the
emergence of BM concept, various BM
frameworks have been introduced among which
the researcher chose Krumeich et al. (2012)
being consist of 20 components that create the
possibility of describing a BM in more detail in
comparison with other models such as Canvas
being introduced by Osterwalder. This structure
focuses on value creation, delivery, and capture
and, meanwhile, gives significant details,
describing intelligibly the constituting elements
and expanding the three value dimensions by a
cooperation model and a financial model which
is shown in Figure 1.(Krumeich & Loos, 2013,

p.3)
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Value Creation Model

Organizational structure

A business model’s roles and response-
bilities

Resource model

Resources necessary for operating a
business model

Competence model

Available competences to create and
capture value

Activities and processes

Activities and process to provide the value
proposition
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Value Offering Model

Value Proposition
Benefits a business model provides to its’
customers

Product and Service Offering
Products and services offered to realize the
value proposition

Competitive Advantage

Extent a business model is different to
competing ones and how this advantage is
maintained

Competitive Model
Competitive environment of a business
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Value Capturing Model

Customer and Market Segment
Target customers and market segment of a
business model

Communication and Distribution
Channel

Channels for disribution and commu-
nication with customers and stakeholders

Customer Relationship
Relationships a business model operator
has with its’ customers

model

Cooperation Model
Structure and Position
Relationships to enable a business model
and position within the network

Funding Model

business model

Coordination Cost Model
Communication channels and coordination
mechanisms to operate the cooperation

model

model

Pricing Model
Maturity

Maturity of cooperation relationships

Sources to receive capital to operate a

Costs occurring to operate a business

Pricing of the product and service offering

Financial Model

Distribution Model

Sharing of investments, costs and revenues
among participants

Revenue Model

Form of the profit-yielding revenue
structure

Profit model
Margin structure outlying the financial
value for the operator of a business model

Figure 1: Business Model Component Framework by Krumeich et al. (2012)

Literature Review

A research has done on the course of studying
the relationship between components of a BM,
it was conducted in 2013 by Julian Krumeich et
al. named "Interdependencies between Business
Model Component-A Literature Analysis"
which provides an understandable analysis of
business model literature with the aim of finding
structural relations among business model
elements and visualizing them on a unifying
business model elements framework that was
done sooner than this research. Since the current
research has conducted based on previous
researches and available literature, the result is
abstract in researcher's opinion hence, further
research based on experts' interviews was
recommended in the mentioned article.
(Krumeich & Loos, 2013, p.7)

Another research was done in 2020 by
Norman Schaffer at al. which leads to an
analysis of the interrelations between BM
components. In this article, the existence of
qualitative interrelations has been demonstrated
through the revision of previous studies. The
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researcher attempted to make a dual comparison
between elements of a BM and reveal whether
those elements have any impacts on each other.
However, the result does not show the intensity
of the existed impacts as well as indirect
influences in a BM. Schaffer et.al mentioned
that a quantitative research would hand out more
extended information about interrelations and
relative intensity.(Schaffer et al., 2020, p.11)
Line Hvilsom, in her master thesis (2012)
entitled " Business Model Components and
Their Interrelations - A study of understandings
and interpretations of business models and a
single case study of Liz Claiborne " attempted
to figure out the numerous definitions of
business models and interrelations between their
components and the way that they were
explained and expanded in other proposed
researches. As a qualitative research and being
library based, she studied and compared various
studies which have done in the same field and
tried to demonstrate some researchers' claim
about the existence of interrelations among
components.(Varnes, 2012, p.71-72) However,
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she did not focus on a specific BM as well as
showing the intensity of interrelations and their
effects on other components.

In an article which was conducted in 2014 and
named " Analyzing Business Model
Components Using the Sensitivity Model”,
Ujwary-Gil et al. studied just direct
interrelations between key elements of a 6-
component BM in 3 companies and their effects
on BM based on sensitivity model. The
researcher limited the study to just 3 companies
and conducted a case study.

In the mentioned articles, the interrelations
between elements were discussed and all of
them are based on the revision of previous
studies. The researcher was not able to find
almost no quantitative researches in which both
direct and indirect relations are shown as well as
the intensity of those impacts. Furthermore, the
role of each individual component in a system in
terms of receiving effect from all other elements
of a system and exerting impacts on all other
components in the same system and the intensity
of these impacts and the importance of elements
have not been studied in previous researches. In
the current article, the researcher intends to
conduct quantitative research in order to fill the
existed gaps and hand out a more
comprehensible  framework as well as
presenting a practical visual map for managers
and scholars for designing new BMs and
innovating them.
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Methodology

Decision Making Trial and Evaluation
Laboratory which is mostly referred to
DEMATEL was expanded by the science and
human affairs program of the Battelle Memorial
Institute of Geneva in the seventies of the
twentieth century, between 1972 and 1976.
Recently, the DEMATEL method has turned to
a very generic method in Japan due to the fact
that it is specifically pragmatic to map the
structure of complex causal relationships. It is a
sophisticated method based on paired
comparison which uses experts' judgments for
determining a structural model including causal
relationships among complicated factors which
creates the possibility of solving complex
problems and analyzing the nature of the
relationship among variables.(Gabus & Fontela,
1972, p.1-8) In this method, the using of graph
theory bring forth hierarchical structure from
existed elements in system with interactive
relationships. It could confirm the interrelations
between the variables/attributes and investigate
the intensity of causal and effectual relations
among components which are shown in
numerical scores. The final product of the
DEMATEL process is a visual depiction-an
individual mind map-by which the respondent
organizes his or her own action in the world.
(Falatoonitoosi et al., 2013, p.3476-3477) The
procedures of the DEMATEL method are
discussed below.

Figure 2. The process of DEMATEL method

Interrelations among Business Model Components

Hadid Heidari



Journal of System Management (JSM)

Step 1: Gather experts’ opinion and calculate
the average matrix Z.

The researchers employ a group of m experts
and n factors in this step. Each expert is
expected to answer a list of questions and
estimate the degree of direct impact among two
factors, i -cell per raw- and j -cell per column,
according to pair-wise comparison based on his
or her belief. The degree to which the expert
perceived factor i has an impact on factor j is
denoted as xij and it is assigned integer score
ranging from 0, 1, 2, 3, 4.

0 = no influence

1=low influence

2= medium influence

3= high influence

4= very high influence

An n x n non-negative matrix is built as X* =
[/ ]nxnfor each expert, in this matrixes k is the

expert number of partaking in estimating
process with 1< k <m. Therefore, X, X2, X3...,
X™ are the matrices from m experts. To sum all
evaluations from m experts, the average matrix
Z= [zij] is depicted in what follow. (Sumrit &
Anuntavoranich, 2013, p.85-86)

Zij= %Zﬁl[xlkj]nxn

The average matrix Zij is named the initial
direct-influenced matrix as well. It demonstrates
the initial direct impacts each criterion casts on
and receive from others. In this step, gaining the
causal effect among each and every pair of
criteria in a system would be probable by the
help of an illustration which is called an
influence map. (Falatoonitoosi et al., 2013,
p.3478)

Step 2: In this step, the normalized initial direct-
relation matrix which is called matrix D is being
calculated through the following
formula:(Sumrit & Anuntavoranich, 2013, p.86)
D=A*Z
- 1 1

A=Min [max 1sisn ¥}, |z;| “max1sisn T, |7
The sum of each row i of matrix Z is considered
as total direct impacts that criterion gives to
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others; besides, the summation of each column j
depicts the most direct effects on other criteria
by total direct effects of the criterion. Matrix D
is the outcome of multiple of A in each of
elements of matrix Z. Each component dj; of
matrix D is between zero and less than 1. D™ is
the powers of matrix D, as an illustration,
D?,D3,...,D®guarantees  the  convergent
solutions to the matrix inversion.

lim D™ = [0],xn

m—oo

To explain, [0],x, 1is a null matrix.
(Falatoonitoosi et al., 2013, p.3478)

Step 3: Considering the fact that by completing
step 2, just direct relation matrix would be
calculated, hence, to compute matrix T which is
the illustration of both direct and indirect
relations, indirect relations should be taken into
account. Therefore, the total relation matrix T
should be derived through following steps:

T= lim (D + D? + .-+ D™)

m-—oo i
:Z{?:l D’

Xx_,D' = D'+ D?+--+D™)
=D (I +D*+D?+ ---+ D™ 1)
=D(I —D)"*(I-D)(I + D*+D?*+ -+
Dm—l)
=D(I — D)~*(I-D™)

T=D( -D)?

In this formula, an n x n identity matrix is
depicted by I. Each component of tj; shows the
effects that factor i cast on factor j, in this regard,
matrix T depicts the total relationship among
each pair of factors in the system.

Step 4: In this step, it is needed to sum the
elements of rows and columns of matrix T. In
the total-influence matrix T, the sum of rows is
shown by r and the sum of columns are shown
by c.

r=[rlwx1 = (Z?=1 tij)nxl

n
c= [Cj]lxn = (Z ltij)lxn
=
In this formula, ri is the sum of i row in matrix

T. The total given impacts, direct and indirect
ones, that criterion i has on the other factors is
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the outcome of the value of ri. Furthermore, cj is
considered as the sum of the j column in matrix
T. The total received effects, both directly and
indirectly, that all other criteria cast on criterion
J is depicted by the value of ¢;. When j =i, the
sum of ri and ci (i + ci), being called
"prominence”, shows the level of importance
role of factor i in the system as well as the total
received and given impacts by criterion i. On the
flipside, the amount of (ri-ci) which is called
"relation” represents the net contribution by
criterion i on the system. In addition, if (ri -ci) is
positive, criterion i will be a net cause and if (r;
-Ci) is negative, criterion i will be a net receiver.
(Yang et al, 2008, p.162) (Sumrit &
Anuntavoranich, 2013, p.87)

Step 5: (o) is a threshold value which is
calculated by the average of all elements in
matrix T. It could be numerated through the
following formula. As a result, some minor
impacts elements in matrix T would be
neglected due to the fact that their values are less
than threshold. (Yang et al., 2008, p.163) The
total number of elements in matrix T is shown
by N.

_ Y1 Z?=1 tij

N

Step 6: In this step, a cause-and-effect
relationship diagram would be constructed. This
diagram is built by visualizing all coordinate
sets of (ri +Ci, ri -Ci) in order to map the
complicated relationships, both direct and
indirect, as well as information to decide which
of them are of the most importance and play a
critical role in the system. Moreover, in what
ways influence affected factors is investigated in
this step. (Shieh et al., 2010, p.277-282) The
factors with tjj greater than threshold, are elected
and illustrated in cause-and-effect diagram
(Yang et al., 2008, p.162).

In the current article, DEMATEL method is
hired in order to investigate the direct and
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indirect relationships among all factors in a
business model and calculate the intensity of
interdependencies. In addition, by mapping a
diagram the importance of each factor is
depicted for showing which factors in the
system could be more effective or receive more
influence of others. By fulfilling this research,
while business model designers are designing a
new BM or innovate a BM, they would be able
to estimate which part of a BM should be more
highlighted so that the amount of profit will be
increased and the possibility of system failure
will be decreased.

Research Findings

In the current research, among numerous
BMs, Krumeich's BM was selected and based on
it, 20 BM components were considered in order
to investigate whether they cast any effect on
each other as well as their role in the whole
system. A questionnaire was designed in the
form of a table consisting of 400 cells in which
the dual relations between these 20 BM
components were investigated. After that,10
experts who have at least 5 years work
experiences and work in management positions
in different companies which are active in
various field of business, were asked to
complete this questionnaire and decide about the
causal relations of these BM components and
write a number between 0- 4 in each cell. This
range shows the intensity of causal relations, in
other words, O represents the lack of relations
between the elements, however, 4 illustrates
very high intensity of relations. After collecting
these questionnaires, the researcher analyzed the
received information and data based on
DEMATEL analytical technique which was
discussed previously. The results of analysis are
shown in what follows. At first, the average
matrix was calculated based on questionnaires.
This matrix was used as the raw material in this
numerical process. This matrix is shown in
Table 1.
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Table 1. Average Matrix
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Based on what is obtained in above, matrix D formula which has been discussed in step 2 of
which represents normalized initial relations DEMATEL method previously. Table 2
between components was calculated through the illustrates matrix D.

Table 2. Matrix D
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Total relations matrix which is matrix T depicts
the sum of direct and indirect relations between
all components. In the following table R stands

for the total given impacts, direct and indirect, and
C represents the received direct and indirect
influences from other components.

Product & ) Customer & Communicaion o )
Matl’IXT Organiatonal Resource ~ Competence Activities&  Value ke Competitive  Competitive & Customer ~ Stucture & Coordoain Mty Funding  Distribution Cot Mokl Pricing  Revenue prat Mokl R
SIctre Mol Model  Process  proposition X Model  Advantage Disrbuton  Refationship ~ Positon Mol Model Model  Model
Offering Seqment  Channel
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Customer & Market Segment.~ 0/1165  0/0852

Commuricaton & isrbuton channel 0/0159 * /0457

Customer Relationship 0/0251 /0672

Stucture & Position 0/047

Coordination 0/0265

Maturty 0/0535 011405 (/1211 0/0915 0/0917 01562

Funding Mode 0/031 /1167 0/1229 011317 0/0539 0/1377
Distribution Model 0/0108 0/084

0622 0/0879 01471 01642

0345 01169 0/0549 0
0/ 01375 011375 0

,_\

(/144
01

c>

0/0119 010162 0/0164 0/0169

Prdng Mode (/0323 0/0466 0/025 0/038 (/1235 0/0411
Revenue Mode! (/0428  0/14  0/0421 0/0709 011396 0/0726
Proit Model (/0013 0/0029 0/0029 0/0034 0/0075 0/0082

¢ (/9825 1/9067 1/2957 119676 1/7499 1/9931

For distinguishing the influential relations from
minor ones in the system, the threshold should
be calculated through the formula which has
been discussed in DEMATEL method. In this
research, threshold is equal to 0.0553; so, all
those digits which are less than this number are
neglected and depicted by 0. In other words, in
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this step, just those digits which are higher than
0.0553 are considered and shown by 1. The
interrelation matrix which is provided in what
follows, depicts the interrelations between
elements.
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Table 4. Interrelation Matrix
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Profit Model

Based on what discussed above, the dual
relations are found between the components of
a system, however, each individual element
could play its own role in the whole system and
they should be taken into account. As it was
mentioned previously, almost all researches in
this field focus on the dual relations and they did
not work on the total role of each element. In the
following parts, the role of each component is
being discussed in the whole system as an
autonomous entity and some tables and
diagrams are provided.
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In the following table, R represents the total
impacts that r; gives to others and C depicts the
total received impacts that ci gets from other
components. R + C is called the "Prominence"
and it shows the total received and given effects
of an element in a BM. Moreover, R-C which is
called "Relation™ is net contribution of an
element in the system. In other words, these are
those components which could affect on other
elements in higher degree after omitting the
effects that they receive from the system.
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Table 5.
Result Table
Result R c R+C R-C
Organisational Structure 1/101 0/9825 2/0835 0/1185
Resource Model 2/5465 1/9067 4/4532 0/6398
Competence Model 1/4721 1/2957 2/7678 0/1764
Activities & Process 1/7898 1/9676 3/7574 -0/178
Value proposition 2/2085 1/7499 3/9584 0/4586
Product & Service Offering 2/4152 1/9931 4/4083 0/4221
Competitive Model 0/4689 0/8094 1/2783 -0/341
Competitive Advantage 0/5671 0/8846 1/4517 -0/318
Customer & Market Segment 1/8141 1/7612 3/5753 0/0529
Communication & Distribution channel 0/6881 1/0898 1/7779 -0/402
Customer Relationship 1/1992 1/2991 2/4983 —0/1
Stucture & Position 1/8011 1/2481 3/0492 0/553
Coordination 0/9452 0/3681 1/3133 0/5771
Maturity 2/0075 1/2105 3/218 0/797
Funding Model 1/1673 1/4249 2/5922 —0/258
Distribution Model 0/2914 0/8842 1/1756 -0/593
Cost Model 0/9579 2/0683 3/0262 -1/11
Pricing Model 0/8498 0/5707 1/4205 0/2791
Revenue Model 1/362 1/9055 3/2675 -0/544
Profit Model 0/0626 0/3042 0/3668 -0/242

For having a clear depiction of what is each element based on its Prominence and
discussed above, some visual figures are drawn Relation is being shown and a model would be
in what follows. In these figures, the position of handed out for BM designers.

Maturity
.

Coorditati Regource Model
Coor |'|-at|on Stucture & Position “
.

5 ‘Value proposition
0f <

Priding Model Product & 5&|.'woe Offering
.

Compet: Model
Organisational Structufe o peen.ce o
. Custgmer & Market Segment

.

0 e Retat

Cost

Activities & Process
.

.
Frofi Model Funding Model
. Competitive] Mod .
ompe ”. b :-|Con‘petiti‘.'e Advantage
05 Communication & Distribution Channel Revenue Model
.
DIStI’IbUt;}HM el

1 Taost Mogel
-1/5

0/3438 1/3438 2/3438 373438 4/3438

R+C
Figure 3. Prominence and Relation between the elements of a BM
The following graph illustrates the dual every component on another one has been shown

relationships between each pair of a BM's with an arrow. Both direct and indirect impacts are
components. In the following graph, impacts of considered in drawing this graph in order to
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provide a comprehensive understanding of a BM's

8(2), 2022
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elements' relations for better decision making.

Graph 1: Interrelation diagram

Conclusion

This research has provided a comprehensive
analysis of BM by using DEMATEL method
with objective of discovering the importance of
each element in a BM as well as the dual
interrelations between its components. The
research has revealed that almost all
components are intermingled by having
complex relations. Based on this research,
Resource Model and Product and service
Offering have the most effectiveness in the
system due to the fact that their amounts of R
are higher than others. Similarly, Cost Model
and Product and Service Offering receive more
impacts from other components based on the
amount of their C. Moreover, the elements with
higher R+C and R-C could play an important
role in the system. Hence, in this system,
Resource Model by having the highest R+C is
of notable importance in the system. Similarly,
Maturity has the highest net contribution due to

Interrelations among Business Model Components

the highest R- C. The result of the research has
been summarized in some tables and graphs for
helping managers and decision makers to design
or innovate a BM with more efficiency.

Further research could be conducted by
implementing the outcome of this research in
real businesses. Additionally, by applying other
methods rather than DEMATEL the
convergency of results would be examined.
Besides, there exist some other BMs which
could be studied with the same method in order
to extensive insight.
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