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OZET

Yeni is Firsatlarinin Cok Amach Karar Verme Yaklasimlariyla Incelenmesi

ASEM HRESEH

Bu calisma, literatiirde sik¢a kullanilan Analitik Hiyerarsi Siireci ve TOPSIS
yontemlerine dayanan ¢ok kriterli karar verme (MCDM) yaklasimin1 uygulayarak en
1yl yatirim firsatin1 belirlemeyi amaglamaktadir. Caligma boyunca MCDM kavrami
tartisilmis ve cesitli sektdrlerde en cok kullanilan yontemler ve uygulamalari
anlatilmistir. Ayrica bu yontemlerin baslica faydalari incelenmistir. Calisma
kapsaminda bes farkli yatirim firsati goz onilinde bulundurularak aralarindaki en iyi
se¢im Analitik Hiyerarsi Siirecine gore belirlenmektedir. Bahsedilen bu belirleme
slireci i¢in alanlarinda uzman yedi kisinin goriisii alinmis ve her birinin genel karar
tizerine etkisi TOPSIS yontemine gore belirlenmistir. Boylece iki yontemin sonuglari
birlestirilerek, en iyi yatirim firsatinin se¢ilmesinde MCDM yaklagimlarinin nasil

kullanilabilecegine dair bariz bir yol haritasi olusturulmustur.
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ABSTRACT

Examining The New Business Opportunities Via Multi-Criteria Decision-
Making Approaches

ASEM HRESEH

This study aims to determine the best investment opportunity using a multi-
criteria decision-making (MCDM) approach based on famous Analytic Hierarchy
Process and TOPSIS methods. Throughout the study, the concept of MCDM is
discussed, and the most used methods and their applications in several sectors are
explained. In addition, the major benefits of these methods are examined. After that,
considering five different investment opportunities, the best choice between them is
determined based on the Analytic Hierarchy Process. For this task, seven management
professionals' opinions are taken, and each of them are evaluated based on the TOPSIS
method. Finally, an obvious image is created in selecting the best investment

opportunity and how to employ MCDM approaches in this process.

Keywords: MCDM, AHP, TOPSIS, the new business opportunities.

Science Code: 90602



1. INTRODUCTION

Multi-criteria decision-making (MCDM) is one of the most important topics that
engineers rely on in their working lives when there are so many options available.
Engineers often face issues with multiple options and aspects, and they must choose
from among them the best solutions and the best alternatives available. For example,
the project manager must choose the best supplier based on the required criteria, and
the factory manager must choose the best equipment that serves the industry that he
performs within the specified criteria. These small examples represent how many
situations are faced each day and the best decision which is suitable for each one should
be chosen. And in our case, the best investment opportunity must be determined among

several alternatives.

Finding the best sector of investment is one of the most important issue for a lot
of investors; because many of them have more than one option to invest. So, there
must be a way to find the best option among the available alternatives. The multi-
criteria decision-making approach is a good method for selecting the best investment.

(Kucinska-Landwojtowicz et al., 2020)

Multi Criteria Decision Making permits dynamic in different semi-organized
activities to settle on choices that are precise, suitable, and steady with the condition
of the issue. One significant factor in deciding various measures is the weight value,

which is weighted by the few partners. (Salo & Hédmaéléinen, 2010)

Multi Criteria Decision Making has a main goal which is to solve problems
related to decision-making. Therefore, MCDM is the method which is used to choose
the best alternative among others by understanding the situation, dividing it to smaller
parts, analyze each part and integrating the parts to produce the best solution by taking
into consideration the qualitative and quantitative factors of all probable options.
(Majumder & Saha, 2016)



1.1. Thesis Statement

This study discusses the existence of more than one investment opportunity.
These opportunities must be studied in detail and everything that affects them in terms
of profits, costs and others must be identified. To be fair and accurate, the opinions of
seven experts in several fields were taken to assess the importance of all investments.
The criteria set for them are analyzed through the AHP method. And the opinions of
experts are evaluated based on their previous experience, their academic achievement
and other determinants through TOPSIS method.

After completing this study, it is expected that the reader will be able to
understand how to choose the appropriate project for his/her requirements within the
required criteria. Moreover he/she will be able to understand the basic idea of the
concept of multi-criteria decision making, its causes, and its uses. He/She should have
a good picture of some of its basic methods. Finally, he/she will be able to know how
to benefit from the opinions of experts in the field of investment on influencing the

final decision that he takes.

In other words, this study is a detailed study to determine which of the
investment opportunities are the best among the available investments. A hierarchy of
the problem is built, the main goal is determining the best investment. The main criteria
are set in choosing the project and detailing each of the criteria separately and
explaining and discussing them in detail. There are five main criteria and sixteen sub-
criteria. The importance of each of them is determined in relation to the projects based
on seven experts. Based on the above-mentioned flow, the best project will be

determined among the five investment opportunities.

1.2. The Content of the Study

This study includes five main sections. the introduction section mentions the
main objective of this study and the expected results after its completion, the
importance of choosing the best project, and finally an overview of this thesis. In the
second section, it talks about the existing studies in this field and the link of this study
with many previous studies, and its uniqueness in presenting this topic in this way.
Third, there is an explanation of the method in which the problem is analyzed and

solved. The fourth section contains a detailed numerical analysis based on the
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methodologies used. Finally, the contents of this study are summarized and the
methods used to reach the main goal, which is selecting the best investment

opportunities.



2. LITERATURE REVIEW

Multi-criteria decision-making is a process discovered when selecting the course
of action to ensure that the right decision is chosen under several similar goals for
conflicting goals at the same time. There is no need to search for a decision. It may be
the right decision in front of us without the need for trials and experiments. On the
other hand, there are many options that are identified without being able to make a
reliable decision due to the inability to choose the right one, which is the reason for

creating new ways to facilitate this process. (Velasquez & Hester, 2013)

The multi-criteria decision-making (MCDM) witnessed a great deal of use that
led to a significant increase in its application branches, as a result of the development
of new methods and the improvement of the old. Many experiments have been made
that may help in making relative decision-making on different cases with advantages
and disadvantages, and the validity of using it over time.

Because of the great development of technology in the previous two centuries,
it led to the creation of many separate and specific methods to apply the multi-criteria
decision-making, which will give us the result of appropriate applications and the
applications that did not achieve the purpose. (Pekkaya, 2015)

There are many methods that are used in selecting an appropriate project, and
multi-criteria decision-making is considered one of the most important of these
methods. There are many studies that dealt with MCDM, and many considered it a
good way to determine the appropriate investment when there are several options.
Kucinska-Landwdjtowicz et al. (2020) explained these methods in a detailed way. This
study is concerned with how to employ one of these methods, which is the MCDM, in

the process of selecting the best project.



Methods For Project Selections

Scoring And
Ranking

Figure 2.1: Project Selection Methods

Figure 2.1 indicates the methods of selection projects (Kucinska-Landwojtowicz
et al., 2020). In this study, the multi-criteria decision-making approaches will be the

methodology used to determine the best investment among the existing options.

2.1. Analytic Hierarchy Process

AHP has an extraordinary ability to make and analyze decisions and has practical
applications in different situation of life. Thomas Saaty introduced this technique in
1980s , it is expressed as the solving of complex problem (Phudphad et al., 2017).
Measurements are derived from double-level comparisons that allow for less
discrepancy in the outcome. This method is based on solving the problem of intrinsic
value. Which is accomplised by simple steps. First, it is the structuring of elements in
groups that are classified from criteria, priorities and alternatives, and then making
bilateral comparisons in each group, and last but not least, the calculation is done in
terms of similarity and coherence, and finally the alternatives evaluated in proportion
to the result of the comparison, and therefore right decision can be achieved. Several
experiments have been used in this way. The hierarchy depends on three main
foundations which are the hierarchy and has three levels of goal, criteria, alternatives.

The second basis is to determine meaning, stability (Velasquez & Hester, 2013). This



method has many advantages compared to other methods, but its disadvantages

revolve around its hierarchical form and contradict the criteria with alternatives.

It is one of the most used methods by decision-makers and researchers, and for
evaluating alternatives the definition of criteria and the calculation of their weight are
two principles in this method, although there is little focus on them. The main objective
of this theory and study is to review real cases of the literature methodology that was
applied in (APH), where it evaluates how standards are defined and measured. (Zorpas
& Saranti, 2016)

AHP is a method that relies on the decisions of experts to derive primary
measures and the measurement process is done through pairwise comparisons, and it
has been classified as one of the most common decision-making tools that have
multiple-use criteria, in addition to that it is considered a simple and effective method

for that it is used by experts and researchers. (Wolnowska & Konicki, 2019)

According to bibliometric research, it was found that the number of MCDM-
related publications is significantly increasing. This phenomenon could probably be
considered to lead to a related growth focused on AHP and evolutionary optimization.
(Russo & Camanho, 2015)

In other words the main functions of the AHP methodology are the constructing
of pairwise comparison matrix, doing some measurements and calculations, at the end

checking the consistency.

Saaty has kept handling the complexity of multi-criteria decision-making. All
the different factors that affect the decision are determined and arranged in
homogeneous groups of factors, and the result is reached by obtaining measures in the
ratio scale by comparing those factors with those pairs. Each factor is weighed in the
hierarchical method in the processes of comparing everything to its original factor and
to the priorities. Weights will be found through the hierarchy by multiplying the
priority of the hierarchical factor at each level of the priority of the factor to which the
first, which is the original factor, is related. Although AHP has an analytical name
because it separates the abstract entity into its constituent elements, this method is
important because of its ability to measure and synthesize many factors in the
hierarchy, and several studies have been written on how to use this method and others

on special aspects of the roads. (Saaty, 1987)
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However, the aim of this article is to assess how the AHP and TOPSIS methods
are applied in practice and in particular to practice how standards are defined and

measured. Methodology development literature on real cases may be reviewed.

For comparisons, we need a size of numbers that demonstrates how frequently
more significant or prevailing one component is over another component concerning
the measure or on the other hand property concerning which they are looked at (Saaty,
2008). Decision-makers must know and characterize the issue, need, and reason for
the choices and rules so as to have the option to settle on a decent choice and assess

the measures and choices that must be taken.

Among the purposes that are considered important is to define the priorities of
the criteria themselves in order to balance the priorities of alternatives and add all the
criteria required to obtain the total ranks required for alternatives. Several steps should
be taken of this method. First of all, the problem is defined and analyzed so that it will
be clarified. Second, the AHP structure should be constructed, then the comparison
matrices of each criterion and sub-criteria are constructed. So that each of their weights
are found out. The diameter of each matrix must be 1. The upper triangle is solved by
experts that means they determine the importance of each criterion by taking the
consideration of the other criteria. The lower triangle is upside down from the upper
one. After that the weights of the criteria are calculated. Then the decision must be
checked. This stage is very important because it clarifies the results of AHP that are
practices and whether these results are compatible and consistent with expectations. It
IS imperative that gaps between models and expectations be avoided at the end. It is
necessary to record the reasons that supported how the decision-making was
completed, and the importance of these records lies as a justification for the processor
for thinking about whether in the future that leads to the development and
improvement of decision-making processes. (Leal & Eugenio, 2020; Skovranek et al.,
2010)

Although the hierarchical method of problem analysis is an old theory, it still
proves itself until this day, there are many modern studies based on the hierarchical
system in analyzing and solving the problem. There are many studies to choose the
best alternative among several alternatives, depending on the hierarchical analysis
such as selecting the best software program based on AHP approach (Kaur & Bhatia,
2015), project management softwares selection (Kutlu, et al., 2014), selecting a team
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leader (Muhisn et al., 2015), selecting industrial robots for milling applications (Breaza
et al., 2017), selection of business funding proposals (Wiratno et al., 2015). Also,
Mushtaha et al. (2020) applied this method to study the possibility of living in some
tourist districts. And In Algeria, site selection wind-powered hydrogen refueling
station was done by AHP-GIS method (Messaoudi, et al., 2019). An external strategic
analysis of the selected organization was done using this method by Bartuskova and
Kresta (2015). Moreover, Aschilean et al., (2017) selected the optimum technology for
rehabilitating pipes in the water distribution systems using this method. Comfort
measures were also evaluated based on the AHP approach (Benmoussa et al., 2019).
An analysis of the causes of traffic accidents has been studied using this method
(Jianfeng et al., 2016). Mani et al., (2014) also conducted a study of the supplier
selection process using social sustainability by AHP. Also in the solar energy field,
Balo and Sagbansua (2016) conducted a detailed study to select the best solar panel
for the photovoltaic system. Moreover, this method has been used to measure the
efficiency of some institutions as well, as happened in Mexico (Altamirano-Corro &
Peniche-Vera, 2014), and there are many other studies based on the AHP approach in

various fields.

2.2. The Techniques for Order Preference by Similarity to an Ideal Solution

TOPSIS method works by arranging choice variations as far as their closeness
to the pattern that will be the most wanted variation , it will be done by decreasing the
separation with the pattern called the best ideal solution and increasing the separation
to the anti-pattern the worst ideal solution, and the distances between these will be
calculated to put the ranking of each alternative (Piwowarski et al., 2018). After the
experiments, it is clear that it is very easily programmable, but it does not take into
account features, and it is difficult to distinguish between features and maintain

consistency it was used in design, engineering and marketing. (Wang et al., 2016)

How could any issue be analyzed by this method? First of all the objectives of
the case should be defined. Then, the criteria that measure the success should be
defined. After that, each criterion should be weighted and all options will be listed.

Finally, the options will be rated to decide the best alternative. (Yadav et al., 2019)



Multi-criteria decision-making methods could be used for determining a lot of
things and to make decisions in various cases, like selecting the best location for a
project or the best alternative in many projects or the best site to construct a railway
station (Yiicel & Tasabat, 2019). Moreover, it could be used for selecting the best
product in this time to put in markets or for helping new investors to decide what is
the best sector to invest in, so with multi-criteria decision-making choices will not be

limited to one area, many fields can be thought in.

Also, TOPSIS method is one of the most important methods adopted in choosing
the most appropriate option among a group of options, and it is also very effective
because of its ease and the ability to understanding. And there are many studies that
have relied on TOPSIS and fuzzy TOPSIS approaches of multi-criteria decision-
making methods to choose the best alternative from among a group of suggested
alternatives and from these studies are hospital site selection (Senvar et al., 2016),
supplier selection towards uncertain and unavailable information (Sureeyatanapas et
al., 2018), an extension of TOPSIS for group decision making (Shih et al., 2007),
selecting a fixed seismic shelter for evacuation in cities (Chu & Su, 2012), and many

kinds of these studies which are focusing on selecting the best alternative.

2.3. Business Opportunities

This part talks about different investment opportunities in several sectors. In
view of the large number of sectors in which it is possible to invest, it was necessary
to study the markets and what the customer and the consumer would need to meet
these needs. Due to the literature of business and investment, a lot of focus has been
observed in the restaurant sector and the food sector in general. Kharlamova, (2014)
described it as a safe investment when he studied the Ukrainian market. Halim et al.
(2019) also designed a marketing strategy for restaurants, believing that it is one of the
important investment sectors. Diaz-Puche et al. (2020) has made a multi-level
assessment of the profitability of restaurants in the European market as a good
investment. Also, the restaurant store management process has been studied as it is
very important in this sector (Tanizaki et al., 2020). Qashou and Saleh (2018) has done
a detailed study of the implementation of electronic marketing for restaurants in
Palestine. Also, the agricultural sector is an important sector in the food market
(Newman & Tarp, 2020).



And also, one of the important sectors for investment at the present time is the
field of information technology. There is a great increase in the demand for this type
of investment to keep pace with the developments of the modern era, where Khallaf
(2012) explained some of the intangible results of investment in the field of
information technology and also outlined the economic benefits expected from these
investments. Marthandan and Tang (2010) also explained the process of evaluating the
commercial value of information services, and it was found that there is lots of money
spent on these services, so it is good to invest in such a sector. Also, the relationship
between information technology companies and their close association with
telecommunications companies has been evaluated, which leads to increased profits
for both (Skorupinska & Torrent-Sellens, 2014). Information technology companies
also have a significant impact on the performance of other companies, and this
indicates the strength of this investment sector (Haewon et al.,2016). In addition to
this, Dedrick et al. (2013) studied the impact of investments in the field of information
technology on increasing the productivity of many countries in addition to the
experience gained from working in this sector. Purwita and Subriadi (2019) also has
studied more than one way to invest in the field of information technology and
evaluated each of them.

From another point of view, the entertainment sector is considered one of the
most important investment sectors, as it targets all age groups, each according to its
interest. For example, cinemas and television are among the most important
investments in this sector because of their impact on the economy and increasing
societal awareness (Incekara et al., 2013). In Turkey, for example, Hobikoglu &
Cetinkaya (2015) has studied the economic impacts of cultural industries such as
cinema and others. And as Cummins et al. (2020) indicated that the investors in the
online business have many facilities such as loans and others. Also, Schwenzow et al.
(2021) showed the impact of social media on individuals and the possibility of
investing in them and earning a lot of money. Moreover, there are areas of
entertainment that affect the economy of entire countries because they have a great
impact on internal and external tourism (Chan, 2011). And there are many other
entertainment investment sectors such as gyms, Internet broadcasting platforms and

online games. It is a good idea to invest in developing sectors.
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In addition to the above good investment opportunities, there is also a large
sector that many investors are looking for, which is the textile and ready-to-wear
clothing sector. Oliveira et al. (2016) made a survey on the process of textile in Brazil
because of the great benefits on the economic side. Also, Batista et al. (2016) made
211 questionnaires on Brazilian textile companies to create frameworks for joint
action, believing in the effectiveness of this sector on the economic level. Huqg et al.
(2016) have also studied the capabilities of the social management of the clothing
industry to develop this process to reach a more organized and more profitable
business. The trade agreement between Asia and the Pacific, known as (APTA), which
promotes intra-regional trade between the countries of the region, has also
demonstrated the importance of the textile industry in improving the economic
situation (Agarwal et al., 2017). Partzsch and Kemper (2019) also expected that the
increasing demand for cotton to produce more ready-to-wear clothes may lead to a
revolution in the field of fashion. All these information confirm the importance of this

sector and its important role in raising the economic level of individuals and countries.

Also, the construction and real estate sector should not be forgotten because of
its great impact on the economic situation, as it is no less important than any of the
above-mentioned sectors. Cagli (2019) referred to a unique phenomenon, which is the
explosive behavior in the Turkish real estate market, which indicates the high demand
for this type of investment and the strong competition in the market. Morozova et al.
(2015) also conducted a research in which they clarify the process of a quantitative
survey of real estate and the cost involved in establishing and restoring it, as they are
sure of the profitability of this project. Given the importance of this sector, a study of
the criteria for the opinions of experts who study and analyze real estate investment
opportunities has been studied (Zimmermann & Eber, 2017). Navarro-Garcia and
Madrid-Guijarro (2016) also made a specialized study to determine the reliability of
accounting information for real estate and construction companies in Spain due to its
importance and impact on the country's economy. Geipele and Kauskale (2013) also
emphasized the role of the real estate market in the development and progress of
countries and focused on economic development. All this justifies the investment

process in this type of sector.
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2.4. AHP-TOPSIS Combined Approaches

In general, it is possible to find a common approach to decision-making based
on the use of more than one method to solve the problem and choose the appropriate
alternative. There are many recent studies based on this approach of decision-making,
such as selection of an industrial boiler for a soda-ash production plant (Hasnain et al.,
2020), evaluation and selection of open-source EMR software packages (Zaidan, et
al., 2015), selection of reverse logistics service provider (Jayant et al., 2014), Supplier
selection of an Indian heavy locomotive manufacturer (Kumar et al., 2016), study on
the status evaluation of erban road intersections traffic congestion (Yua et al., 2013),
A hybrid approach for analyzing e- SCM performance (Tyagi et al., 2014) and many

others.

As it can be seen from the reviewed research, there are many studies available
on several topics with common approaches, and many methods have also been
developed to study the best options. But according to our knowledge, a detailed study
has not been obtained to study how to choose the best investment at the present time
through multi-criteria decision-making approaches, therefore, this topic has been
selected and this increases the possibility of comparing investment projects between
each other through reliable and understandable methods.

12



3. METHODOLOGY

This study examines new business opportunities via multi-criteria decision-
making approaches. What is to be done is can be described by following the
hierarchical approach in determining the preference between these investments by
following the hierarchical steps. Also, seven specialists will be identified and a
comparison will be made between them through the TOPSIS method, based on specific

criteria and steps. Figure 3.1 is analyzing the overall situation :

Expert 1

Alternative 1

Expert 2

Alternative 2
Expert 3

TOPSIS

AHP
method method

Alternative 3
Expert 4

Alternative 4

Expert 5

Alternative 5
Expert 6

Finding the best investment

based on expert’s opinions

Figure 3.1: Case Analysis

Figure 3.1 clarifies the case analysis of the study.

3.1. TOPSIS For Experts

This process is necessary to be able to know the weight of influence of each
expert in making the final decision. The first step in this method is to calculate the

normalized matrix )?L-j by the following formula:
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_ X

— )
Xij -

/ (3.1.1)
?=1Xij2

where “X;;” is the intersection of each alternative: “i” with each criterion “j”. Then

the weighted normalized matrix V;; will be calculated by this formula:
ij X W; (3.1.2)

Where “W;” is the weight of each criterion.

Now the best and worst condition for the experts will be determined:

Best= (min(Vijli = 1,2,3,...,n)|j € ]7), (max(Vijli = 1,2,3,...,n)|j € ]*) = Vj*
Worst=(max(Vijli = 1,2,3, ...,n)|j € ]7), (min(Vijli = 1,2,3,..,n)|j € ]*) = Vj~
where,

J* = =123,...,m]|j) associated with the positive impact criteria.

]-=({ =123,...,m|j) associated with the negative impact criteria.

The best-worst ideal solution will be found for each criterion by choosing the
maximum value for the best and the minimum value for the worst. After that, the
Euclidean distance will be calculated from the ideal best and the ideal worst by the

following formulas:

- 10.5
m
| =1
C m 10.5
Si~ = Z Vij—Vj)? (3.1.4)
[ j=1

where,
Sit : the distance between expert i and the best condition.
Si~ : the distance between expert i and the worst condition.
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Finally, the similarity to the worst condition will be calculated of each expert by

the following formula:

Si~

- 3.15
Sit+Si- (3.15)

where,
Pi = 1 if the expert has the best condition.
Pi = 0 if the expert has the worst condition.

After these steps, the extent of each expert's influence on the final decision can
be determined based on the specified criteria.

3.2. AHP For Alternatives

In this section, It will be explained how to creat 22 matrices for each of the
experts. A comparison will be made between each of the main criteria between each
other. Then the sub-criteria will be compared between each other. Finally, the five-
investment opportunities will be compared between each other from the point of view
of each standard separately. Each of these comparison matrices will be filled by the
seven experts. In the implementations and results section, an example of each matrix
and its solution will be given. The complete matrices will be attached to the appendices

section.

First, a hierarchical structure of the problem will be created with the
identification of the primary goal. There will be four levels of the hierarchical
structure, the first level that represents the main goal of the structure, which is to
determine the best investment opportunity. The second level will contain the main
criteria for choosing the best project. The third level will contain the sub-criteria for
each of the main criteria found in the previous level. And finally, the fourth level will

contain the five investment opportunities that were discussed in the literature review.
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A comparison will be made and the relative importance of each of the criteria
will be determined with respect to the goal. the comparison matrix will be created with

the help of saaty’s scale.

Table 3.1: Saaty's Scale of Importance Intensities

Intensity of importance Definition

Equal importance

Moderate importance

Demonstrated importance

1
3
5 Strong importance
7
9

Absolute importance

2,4,6,8 Intermediate values

Table 3.1 indicates the scale of importance intensities by Saaty’s study, where

the numbers here are showing the strength of impact between each comparison.

The size of matrix depends on the number of criteria, for example when there
are five criteria the matrix A;; will be 5*5 matrix. The values in the comparison matrix

depend upon the experts. The diagonal of the matrix must be 1.

1 a;; ags Ain
1

— 1

as»

1

A=|— 1 ... ... (3.2)
a3
1

1 1

_ — 1
A1n arn -

The normalized pair wise matrix X;; will be calculated by dividing each value

of the column by the sum of its own column as Equation (3.2) shows that.

al-j

Xij = (3.2)

n
i=1 Aij
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The criteria weights will be calculated by taking the average of all normalized

values of each row.

"X

Wij = =174 (33)

Where, (n) is the number of compared elements.

After that the consistency should be calculated to check if the calculated weights
are correct or not. To check the consistency, the first comparison matrix which was
obtained by the expert will be inserted. Then each values of each column will be
multiplied by the criteria weights of that column. After that the weighted sum vales
will be calculated by taking the sum of each value of each row. Then a ratio of each
weighted sum value over the criteria weight of that column will be calculated in a
separate column. The average of that column will be calculated to get the value of
Amax- Next the consistency index will be calculated by the following formula:

_ Anax —n

. fmax 3.4
CI —4f (3.4)

where,
Amax - 1S the largest eigenvalue of the matrix.

n : the number of compared elements.

If 1,0 = n, the matrix is completely consistent but if A,,,, > n then the

consistency ratio (CR) shall be calculated by the following equation:

_Cl

R=— 3.25
T (3.2.5)

where “RI” is the random index which will be found in the random index table:

Table 3.2: Random Index Table

n 1-2 3 4 5 6 7 8 9
RI 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45
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Table 3.2 indicates the random index that Saaty mentioned in his study. Where
it is the consistency index of randomly generated pairwise matrix. If the value of
consistency ratio is less than 0.1 then it could be assumed that the matrix is consistent

After that, the values of the calculated weights are approved.

All matrices are calculated in this way and the process is repeated on the matrices
of each expert. In the end, each investment project will have its own weight, based on
the opinions of the seven experts. All experts’ opinions will be taken into consideration

to be able to define the best investment more precisely.

3.3. Usage of TOPSIS and AHP in this Study

In this section, it is explained how to use each method separately and how to link
these two methods with each other to get benefit from them to reach our main goal.
Where the TOBIS method is used in assessing the importance of each expert in the
decision-making process, based on the previously mentioned determinants. Finally,
the percentage of each expert that influences the final decision is reached.

As for AHP method, the hierarchical structure is constructed, the top level is the
main objective of the study which is choosing the best project. The second level
contains the five investment opportunities that were previously explained. The third
level consists of the main criteria for each of the investment opportunities. The last
level contains the sub-criteria for each of the main criteria to reach the best result.
Section 4.2 clarifies all the main criteria and sub-criteria and explains them in detail.
Finally, this study combines these two methods to reach the final decision which is
determining the best investment based on expert opinions.
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4. IMPLEMENTATION AND RESULTS

In this section, the case will be analyzed and actual results will be found. The
aim of this study is to find the best investment when there is more than one alternative.
In the literature review, more than one popular investment opportunity has been
mentioned at the present time, and the best one of them will be determined based on
expert opinion. The sectors that will be studied are the food sector, the entertainment
sector, the textile and ready-to-wear sector, the technology and information sector, and
finally the real estate and construction sector. As for the experts who were hired to
create comparison matrices, they are seven experts specializing in several engineering
and administrative fields in order to reach a better and more accurate decision, so that
the final decision is not based on a single viewpoint. As for the main criteria and sub
criteria in choosing the best investment, they will be discussed in a special table in the
problem hierarchical analysis section.

TOPSIS and AHP methods will be used for analyzing the case. TOPSIS method
was chosen to evaluate the opinions of experts because of its ease of handling, speed
in performance, and programmability. Also, there is a very important feature of this
method, which is that the number of steps remains the same regardless of the number
of alternatives. AHP was chosen to select the best investment opportunity because its
uses are wide and effective. Also, every part of this process has an essential role in
influencing the final decision-making process. It has flexibility in dealing because it is
based on the hierarchical structure, so it is easy to define main and sub-criteria to make
a better decision. Finally, it depends on decisions issued by several experts, so it is

good to evaluate the decision from several aspects.

4.1. TOPSIS Implementation

For better results, seven experts from several sectors have been hired, but the
qualifications of each of them differ, so each one of them must be evaluated and the
weight of his influence on the final decision must be known. Table 4.1 is giving the

details of each expert.

Each expert will have four criteria to compare with the others, the criteria will

be as the following: job position, years of experience, performance and educational
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degree. In TOPSIS method each criterion shall have its own weight as shown in the
table:

Table 4.1: Experts Comparison

Non-benefit benefit benefit benefit
Weight 0.25 0.25 0.3 0.2
Criteria | Job Position Year-s of Performance Educ-ational
Experience Attainment
Expert 1 5 6 6 7
Expert 2 6 7 8 7
Expert 3 2 26 9 7
Expert 4 2 30 9 7
Expert 5 4 6 6 8
Expert 6 3 12 10 8
Expert 7 5) 4 ) 7

Table 4.1 indicates that each of job position, performance and educational degree
is ranking from 1 to 10 as shown below: for job position 1 is the highest rank, for
performance and educational degree 10 is the highest rank. Note that: in the Benefit
columns the highest number is best choice and the non-benefit is the opposite.

The normalized matrix will be calculated by Equation (3.1) and Table 4.2 shows

the results:
Table 4.2: Normalized Matrix

Job Position Year? of Performance Educ.ational

Experience Attainment
Expert 1 0.54233 0.14565 0.34757 0.43412
Expert 2 0.65079 0.16992 0.46343 0.43412
Expert 3 0.21693 0.63115 0.52136 0.43412
Expert 4 0.21693 0.72825 0.52136 0.43412
Expert 5 0.43386 0.14565 0.34757 0.49614
Expert 6 0.27501 0.27847 0.48622 0.41422
Expert 7 0.45835 0.09282 0.24311 0.36245
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Table 4.2 shows the normalized matrix. Then the weighted normalized matrix is
calculated by Equation (3.2) and results are shown in Table 4.3:

Table 4.3: Weighted Normalized Matrix

Job Position Year? of Performance Educ_ational

Experience Attainment
Expert 1 0.13558 0.03641 0.10427 0.08682
Expert 2 0.16270 0.04248 0.13903 0.08682
Expert 3 0.05423 0.15779 0.15641 0.08682
Expert 4 0.05423 0.18206 0.15641 0.08682
Expert 5 0.10847 0.03641 0.10427 0.09923
Expert 6 0.06875 0.06962 0.14586 0.08284
Expert 7 0.11459 0.02321 0.07293 0.07249

Table 4.3 shows the weighted normalized matrix. After finding the best and
worst ideal from each column, Euclidean distance is calculated by equation (3.3) and
(3.4) as shown in Table 4.4:

Table 4.4: Euclidean Distance

Si+ Si-
0.17522 0.04580
0.17805 0.07033
0.02726 0.19248
0.01240 0.21018
0.16393 0.06937
0.11504 0.12809
0.19121 0.04811

Table 4.4 shows Euclidean distance. Finally, Equation (3.5) will be applied and

the weight of each expert will be found as showing below:
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Table 4.5: Experts Weights

Pi Weight
Expert 1 0.20720 0.06212
Expert 2 0.28314 0.08488
Expert 3 0.87595 0.26259
Expert 4 0.94427 0.28307
Expert 5 0.29735 0.08914
Expert 6 0.52683 0.15793
Expert 7 0.20103 0.06026

Table 4.5 indicates the goal of this step which is finding the weight of each expert
and determine the impact of each of them in the final decision-making.

4.2. AHP Implementation

This research deals with five investment opportunities in several sectors. These
sectors are the leading sectors at the present time, and many investors and capital
owners do not know how to decide the best choice. These sectors are IT and
technology, entertainment sector, food sector, textile and ready to wear clothing and
the construction and real state. This part will analyze these sectors and determine the
most important criteria and then define the sub-criteria for each of the criteria and
finally, the extent of the impact of all the criteria will be determined on each of the

projects. Figure 4.1 shows the AHP structure:
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Figure 4.1: AHP Structure

Based on the above, the hierarchical structure will be analyzed based on Saaty's
study in 1986. As an example, the importance between the criteria will be determined
from the point of view of the first expert and move forward until we reach the decision
of this expert and then the decisions of all experts will be organized to reach the best

decision.
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Table 4.1: Criteria, Sub-Criteria And Their Explanation

Sustainability

Criteria Sub-criteria Explanation
They are all the costs that the project needs
Overation Cost to start working, which include the prices of
P machines, rent and the set-up cost of the
work.
Maintenance Cost The_y are t_he costs required to keep the
Cost business going.
They are all matters related to financial
Taxes obligations to ensure the legal conduct of
business with the state.
Salaries & Wages Financial obligations with employees and
workers owed to them.
Income & Sales The flnanC|aI_ inputs for the project from
sales and profits.
) Financial inputs coming from selling
Profit Salvage Value equipment instead of destroying it upon
completion of its use.
Franchise Financial return for using the trade name.
. The time which the suppliers take since
Delivery . . i
order to delivery and delivery on time.
. r The ability of the suppliers to meet needs in
Suppliers priniling case the demand changes.
Qualit The quality of the required materials and
y their compliance with the agreed standards.
Control The ability to adjust the available resources

in proportion to the project's continuity.

Risk Management

The ability to control and manage resources
in difficult times to enable survival and
continuity.

Increasing Capacity

Increase productivity when necessary in line
with market requirements to ensure project
continuity.

Innovation
opportunities

Customer Benefit

It generates a strong motivation for
innovation opportunities.

Uniqueness

Possession of a particular good or service
that no one owns and discrimination in it is
an important reason for innovation.

Future Potential

Looking ahead and keeping up with
developments and modernity.

Table 4.1 explains all criteria, sub-criteria and the explanations for all of them.
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The pair wise comparison matrix of first level criteria (main criteria) from the

point view of expert 1 will be as following:

Cost Prof. Supp. Sust. Inn.oppor.
1 2 5 1 3 Cost
4 _|1/2 1 3 1/2 2 Profit (4.1)
expl 7 11/5  1/3 1 1/4 1/2 Suppliers '
1 2 4 1 3 Sustainability
1/3 1/2 2 1/3 1 Inn.oppor.

Now the normalized pair-wise comparison matrix will be calculated by applying
Equation (3.2) by dividing each value on the matrix by the summation of each own
column as following:

cost prof. supp. Sus. Inn.oppor. criteria weight
0.329 0.342 0.333 0.324 0.315 cost 0.3292
_10.164 0.171 0.200 0.162 0.210 profit 0.1818
~10.065 0.057 0.066 0.081 0.052 suppliers 0.0647
0.329 0.342 0.266 0.324 0.315 Sust. 0.3159
0.109 0.085 0.133 0.108 0.105 Inn. oppor. 0.1085

The average of each row will be the weight of criteria if the matrix is consistence

so that consistency ratio must be checked by Equation 3.5. To calculate consistency,

N weighted sum value L
Amax Must be caculated by finding the average of g, - , for all criteria
criteria weight

weights as below:

cost prof. supp. Sust. Inn.oppoo. weighted sum Slfm
weight

cost (0.329 0.342 0.333 0.324 0.315 1.6574 5.0349

= profit|0.164 0.171 0.200 0.162 0.210 0.9153 5.0350
supp. [0.065 0.057 0.066 0.081 0.052 0.3243 5.0134
sust. |0.329 0.342 0.266 0.324 0.315 1.5927 5.0426
inn. 10.109 0.085 0.133 0.108 0.105 0.5437 5.0133

weighted sum value
= Avg. — - = 5.0279 (4.2)
criteria weight

Amax
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Now the consistency index will be calculated by Equation 3.4.

Amax —n _ 5.0279 =5

== T =751

= 0.00697 (4.3)

After that consistency ratio will be calculated by Equation 3.2.5.

ClI  0.00697

CR =21 =112

= 0.00622 < 0.1 (4.4)

The random index RI comes from Table 3.2. since the consistency ratio < 0.1 so
the pair-wise comparison matrix is consistent so that weights of first-level criteria are

given as follows in Table 4.2:

Table 4.2: First Level Criteria

Cost 0.329194921

Annual Profit 0.181790443
Suppliers 0.06469125
Sustainability 0.315861587
Innovation Opportunities 0.108461799

Now matrix B will be obtained to calculate the weights of sub-criteria of the
criterion (Cost). Also, all the weights of other sub-criteria will be calculated by the

same way. In total five matrices will be obtained. For explanation the first one will be

inserted.
Operation Main. Taxes Salaries
1 2 3 2 Operation cost
Bexp1 = 1/2 1 2 1 Maintenance cost  (4.5)
1/3 1/2 1 1/3 Taxes
1/2 1 3 1 Salaries and wage

Table 4.3: Second Level Criteria (Sub-Criteria)

Operation Cost 0.416971917
Maintenance Cost 0.222374847
Taxes 0.110500611
Salaries & Wages 0.250152625
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Table 4.3 indicates the weights of the sub-criteria of the (Cost) criterion. After
finishing all sub-criteria. Global weights of criteria will be calculated as shown below:

Table 4.4: Global Weights Of Sub-Criteria

Weights of Criteria Local Wei-ght-s of Sub- Global Weights of Criteria
Criteria
W Al1=0.41697 WA *W Al=0.13727
W A= 0.32919 W A2=0.22237 WA *W A2=0.07320
W A3=0.11050 W A *W A3=0.03638
W A4=0.25015 W A *W A4=0.08235
W B=0.18179 W B1=0.55714 W B *W B1=0.10128
W B2=0.12262 W B * W B2=0.02229
W B3= 0.32024 W B * W B3=0.05822
W C=0.06469 W C1=0.44286 W C*W C1=0.02865
W C2=0.16984 W C*W C2=0.01099
W C3=0.38730 W C* W C3=0.02506
W D= 0.31586 W D1=0.53896 WD *W D1=0.17024
W D2=0.16378 W D *W D2=0.05173
W D3=0.29726 W D * W D3=0.09389
W E=0.10846 W E1=0.38730 W E * W E1=0.04201
W E2=0.16984 W E *W E2=0.01842
W E3=0.44286 W E * W E3=0.04803

Table 4.4 indicates the global weight of each sub-criterion for expert 1 which
will effect on each of the weights of the next level. The abbreviations in the table are
shown in the AHP structure (Figure 4.1). Where, (W) is the weight. (A, B, ..., E)

represent the main criteria. (1, 2, 3, 4) represent the sub-criteria

After that the weights of all investments will be calculated by comparing the
investments with each other according to each sub-criterion multiplied with its global
weight. So that sixteen matrices will be obtained. The first matrix from the (Operation

cost) point of view is shown below:
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IT Entert. Food Texti. Construc.
1 1/2 1/4 1/3 1/2 IT
12 1 1/4 1 1 Entertainment
Cexp1 = 4 4 1 3 2 Food sector (4.6)
3 1 1/3 1 2 Textile
2 1 1/2 1/2 1 Construction

Table 4.5: Weights Of investments From The View-Point Of The Sub-Criterion

IT & Technology 0.010739858
Entertainment Sector 0.020107065

Food Sector 0.05812395

Textile & ready to Wear Clothing 0.02759882
Construction & Real Estate 0.020695344

So, in Table 4.5 the weights of the investments were calculated from the view-
point of the (operation cost) sub-criterion. The weights of the investments from all sub-

criteria point of views have to be calculated similarly. Table 4.6 shows all the weights:
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Table 4.6: Allover Score

o IT& Entertainment Food ] Construction
Sub-criteria Textile
Tec. Sector Sector & Real Estate
Operation
Cost 0.01074 0.02011 0.05812 | 0.02760 0.02070
0S

Maintenance
Cost
Taxes 0.00208 0.00707 0.00459 | 0.00723 0.01541

salaries &

0.02198 0.01172 0.00727 | 0.02051 0.01172

0.02599 0.01231 0.00814 | 0.00562 0.03030
wages

Income &
0.00563 0.01390 0.01493 | 0.02444 0.04238
sales
Salvage value | 0.00157 0.00381 0.00322 | 0.00467 0.00902
Franchise 0.00438 0.00878 0.02269 | 0.01436 0.00801
Delivery 0.00252 0.00217 0.00854 | 0.00555 0.00987
Flexibility 0.00065 0.00075 0.00250 | 0.00236 0.00473
Quality 0.00597 0.00199 0.00633 | 0.00442 0.00633

Control 0.05011 0.00991 0.03493 | 0.01500 0.06028

Risk
0.01512 0.00593 0.00811 | 0.00631 0.01627
Management
Increasing
) 0.00999 0.00804 0.03711 | 0.02424 0.01452
Capacity
Customer
) 0.00476 0.00472 0.01704 | 0.01044 0.00505
Benefit
Uniqueness | 0.00284 0.00253 0.00868 | 0.00304 0.00132
Future
) 0.01004 0.00647 0.02491 | 0.00338 0.00324
Potential
Sum 0.17438 0.12020 0.26710 | 0.17918 0.25914

Table 4.6 indicates the scores of all the sub-criteria for all the investments. Now

the final weights of investments based on expert 1 are as following:
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Table 4.7: Final Weights Of Investments Based On Expert 1

Investment Weight Rank
IT & technology 0.174381276 4
Entertainment Sector 0.1202049 5
Food Sector 0.267097761 1
Textile & Ready to Wear Clothing 0.179177693 3
Construction & Real Estate 0.259138371 2

Table 4.7 shows the final decision of expert 1, It appears that the food sector has
the highest rank among other investments, it means that expert 1 believes that the food

sector is the best choice to invest.

In the same way, the final decision for each expert will be found. For illustration,
the tables will be included that contain the final weights for investments from the

viewpoint of each expert as following:

Table 4.8: Final Weights Of Investments Based On Expert 2

Investment Weight Rank
IT & technology 0.230760724 2
Entertainment Sector 0.104806023 5
Food Sector 0.137252326 4
Textile & Ready to Wear Clothing 0.157188392 3
Construction & Real Estate 0.369992535 1

Table 4.8 indicates the ranking of the investments based on expert 2 point of

view and he believes that construction and real estate sector is the best choice.

Table 4.9: Final Weights Of Investments Based On Expert 3

Investment Weight Rank
IT & technology 0.309926953 1
Entertainment Sector 0.126327046 4
Food Sector 0.187428025 3
Textile & Ready to Wear Clothing 0.120579794 5
Construction & Real Estate 0.255738183 2
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Table 4.9 shows the ranking of the investments based on expert 3 point of view
and he believes that IT and technology sector is the best choice.

Table 4.10: Final Weights Of Investments Based On Expert 4

Investment Weight Rank
IT & technology 0.149916927 5
Entertainment Sector 0.175547225 4
Food Sector 0.237199862 2
Textile & Ready to Wear Clothing 0.18067582 3
Construction & Real Estate 0.256660166 1

Table 4.10 shows the ranking of the investments based on expert 4 point of view
and he believes that construction and real estate is the best investment.

Table 4.11: Final Weights Of Investments Based On Expert 5

Investment Weight Rank
IT & technology 0.168463506 5
Entertainment Sector 0.203924508 3
Food Sector 0.225377609 1
Textile & Ready to Wear Clothing 0.184283345 4
Construction & Real Estate 0.217951032 2

Table 4.11 indicates the weights of investments and their ranks from the point

of view of expert 5 and he believes that the food sector is the best choice to invest.

Table 4.12: Final Weights Of Investments Based On Expert 6

Investment Weight Rank
IT & technology 0.310334679 1
Entertainment Sector 0.156034662 5
Food Sector 0.188934232 2
Textile & Ready to Wear Clothing 0.183270842 3
Construction & Real Estate 0.161425585 4

Table 4.12 shows the rank of each investment from the viewpoint of expert 6

and it is obvious that he believes that the best investment is the IT and technology.
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Table 4.13: Final Weights Of Investments Based On Expert 7

Investment Weight Rank
IT & technology 0.099770301 5
Entertainment Sector 0.170334238 4
Food Sector 0.211090795 2
Textile & Ready to Wear Clothing 0.313970011 1
Construction & Real Estate 0.204834655 3

Table 4.13 shows the ranking of the investments based on expert 7 point of view

and he believes that textile and ready to wear clothing is the best investment.

It is clear after analyzing the project that there is a difference between the
opinions of the experts, and this is a very normal thing. Each one of them sees in a
different perspective from the other and this is the thing that justifies the existence of

different projects in life.
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5. CONCLUSION

The aim of this study is to determine the best investment by multi-criteria

decision-making approaches. In this study, the concept of multi-criteria decision-

making and some of its most common methods were discussed and explained in detail.

After that, the literature related to MCDM and its used methods were reviewed. The

literature related to the selection of various investment opportunities was also studied

and the projects to be studied were identified. Then, the methodology that the research

followed was explained and how to employ the TOPSIS method and the analytical

hierarchy process in the decision-making process. Seven experts were hired to take

more than one opinion in the decision-making process. TOPSIS assessed the opinions

of the experts responsible for the decision-making process, and the AHP analyzed the

main problem based on the seven experts. Finally, this section will present and discuss

the results obtained as shown in Table 5.1:

Table 5.1: Final Decision

Expert Experts IT Entertainment | Food | Textile | Construction
Xper
P Weight | Sector Sector Sector | Sector Sector
expert1 | 0.0621 | 0.1744 0.1202 0.2671 | 0.1792 0.2591
expert 2 | 0.0849 | 0.2308 0.1048 0.1373 | 0.1572 0.3700
expert 3 | 0.2626 | 0.3099 0.1263 0.1874 | 0.1206 0.2557
expert4 | 0.2831 | 0.1499 0.1755 0.2372 | 0.1807 0.2567
expert5 | 0.0891 | 0.1685 0.2039 0.2254 | 0.1843 0.2180
expert6 | 0.1579 | 0.3103 0.1560 0.1889 | 0.1833 0.1614
expert 7 | 0.0603 | 0.0998 0.1703 0.2111 | 0.3140 0.2048

Final

o 0.2243 0.1523 0.2073 | 0.1716 0.2446

decision
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Table 5.1 shows the final results of all the investments dealt with in this study
from the point of view of the seven experts who were hired. And it is clear that the
construction sector is the one that has the highest weight, it means that it is the best
sector for investment. The technology and information sector also has a good weight

and is close to the construction sector, which means that it is also a good investment.

These results obtained from the detailed study of the markets are a good indicator
for those willing to invest, especially when compared to the pioneering investments

these days.

In the future, the criteria that are relied upon in determining the best investment
may differ, and there may be new sectors for investment. But this study helped to
understand the practical reality of the investment opportunities. It can serve as a guide
for some future studies that review the process of selecting new business opportunities.
It is possible to conduct different studies on the subject of investment opportunities
and the methods of comparison between them. For example, a new methodology can
be devised with a different working technique to evaluate the proposed investments.
Also, it is possible in the future that these investments will be ineffective, so the market
and its requirements must be studied in order to be able to take the appropriate decision
and select the best investment.

In conclusion, we must not forget the importance of supply and demand on our
decisions related to investment matters and on the sectors to be invested in. Especially
since the needs of the market vary from time to time and that the demand for these
sectors is affected by place and time. It is possible that the Turkish market at the present
time is flourishing in sectors the aforementioned, while some of the competitive
markets are flourishing in different sectors. At the same time, it is possible for the local
market to develop and become a leader in different areas, so the demand on the markets
will change for something else, and accordingly, we must keep pace with development
and modernity to be able to meet the needs of the market and move forward to the top.
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APPENDIX A_ ALL MATRICES OF EXPERT 1

Table A.1: Pair-wise Comparison Matrix for Main Criteria

Main Criteria | cost a;rr;L;{atl suppliers | Sustainability éﬁgg;’g}:ﬁ;
cost 1.00 2.00 5.00 1.00 3.00
annual profit 0.50 1.00 3.00 0.50 2.00
suppliers 0.20 0.33 1.00 0.25 0.50
Sustainability 1.00 2.00 4.00 1.00 3.00
Innovation probability | 0.33 0.50 2.00 0.33 1.00
Table A.2: Pair-wise Comparison Matrix for Cost
Cost Operation cost | Maintenance cost | Taxes sals\:;zsegnd
Operation cost 1.00 2.00 3.00 2.00
Maintenance cost 0.50 1.00 2.00 1.00
Taxes 0.33 0.50 1.00 0.33
salaries and wages 0.50 1.00 3.00 1.00
Table A.3: Pair-wise Comparison Matrix for Profit
Profit Income and sales Salvage value Franchise
Income and sales 1.00 4.00 2.00
Salvage value 0.25 1.00 0.33
Franchise 0.50 3.00 1.00
Table A.4: Pair-wise Comparison Matrix for Suppliers
Suppliers Delivery Flexibility Quality
Delivery 1.00 3.00 1.00
Flexibility 0.33 1.00 0.50
Quality 1.00 2.00 1.00

Table A.5: Pair-wise Comparison Matrix for Sustainability

Sustainability Control Risk management Increasing capacity
Control 1.00 3.00 2.00
Risk management 0.33 1.00 0.50
Increasing capacity 0.50 2.00 1.00
sum 1.83 6.00 3.50
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Table A.6: Pair-wise Comparison Matrix for Innovation Probability

:)r;gg\égﬂlot; Customer benefit uniqueness Future potential

Customer benefit 1.00 2.00 1.00
uniqueness 0.50 1.00 0.33

Future potential 1.00 3.00 1.00

Table A.7: Pair-wise Comparison Matrix for Operation cost viewpoint

Operation
cost IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 0.50 0.25 0.33 0.50
Entertainment 2.00 1.00 0.25 1.00 1.00
Food sector 4.00 4.00 1.00 3.00 2.00
Textile 3.00 1.00 0.33 1.00 2.00
Construction 2.00 1.00 0.50 0.50 1.00

Table A.8: Pair-wise Comparison Matrix for Maintenance Cost Viewpoint

Maintenance

cost IT Entertainment | Food sector | Textile | Construction
viewpoint
IT 1.00 2.00 3.00 1.00 2.00
Entertainment 0.50 1.00 2.00 0.50 1.00
Food sector 0.33 0.50 1.00 0.50 0.50
Textile 1.00 2.00 2.00 1.00 2.00
Construction 0.50 1.00 2.00 0.50 1.00

Table A.9: Pair-wise Comparison Matrix for Taxes viewpoint

Vi;rvi)[;g?nt IT Entertainment | Food sector | Textile | Construction
IT 1.00 0.25 0.50 0.20 0.20
Entertainment 4.00 1.00 2.00 1.00 0.33
Food sector 2.00 0.50 1.00 0.50 0.50
Textile 5.00 1.00 2.00 1.00 0.25
Construction 5.00 3.00 2.00 4.00 1.00
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Table A.10: Pair-wise Comparison Matrix for Salaries and Wages Viewpoint

salaries and
wages IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 3.00 4.00 5.00 0.50
Entertainment 0.33 1.00 2.00 3.00 0.33
Food sector 0.25 0.50 1.00 1.00 0.50
Textile 0.20 0.33 1.00 1.00 0.20
Construction 2.00 3.00 2.00 5.00 1.00
Table A.11: Pair-wise Comparison Matrix for Income and Sales Viewpoint
Income and
sales IT Entertainment | Food sector | Textile | Construction
viewpoint
IT 1.00 0.50 0.33 0.20 0.17
Entertainment 2.00 1.00 2.00 0.33 0.25
Food sector 3.00 0.50 1.00 1.00 0.33
Textile 5.00 3.00 1.00 1.00 0.50
Construction 6.00 4.00 3.00 2.00 1.00

Table A.12: Pair-wise Comparison Matrix for Salvage Value Viewpoint

Salvage
value IT Entertainment | Food sector | Textile | Construction
viewpoint
IT 1.00 0.50 0.33 0.33 0.20
Entertainment 2.00 1.00 1.00 1.00 0.50
Food sector 3.00 1.00 1.00 0.50 0.25
Textile 3.00 1.00 2.00 1.00 0.50
Construction 5.00 2.00 4.00 2.00 1.00
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Table A.13: Pair-wise Comparison Matrix for Franchise Viewpoint

CII;E?/:/]SQIIFSE IT Entertainment | Food sector | Textile | Construction
IT 1.00 0.50 0.20 0.33 0.50
Entertainment 2.00 1.00 0.50 0.50 1.00
Food sector 5.00 2.00 1.00 2.00 3.00
Textile 3.00 2.00 0.50 1.00 2.00
Construction 2.00 1.00 0.33 0.50 1.00

Table A.14: Pair-wise Comparison Matrix for Delivery Viewpoint

V[i)eevl\:\pgS)Kt IT Entertainment | Food sector | Textile | Construction
IT 1.00 1.00 0.33 0.50 0.25
Entertainment 1.00 1.00 0.33 0.25 0.20
Food sector 3.00 3.00 1.00 2.00 1.00
Textile 2.00 4.00 0.50 1.00 0.50
Construction 4.00 5.00 1.00 2.00 1.00

Table A.15: Pair-wise Comparison Matrix for Flexibility Viewpoint
I\:/:g\)/(\:pt))cl)lllr:i/ IT Entertainment | Food sector | Textile | Construction
IT 1.00 1.00 0.20 0.25 0.17
Entertainment 1.00 1.00 0.33 0.25 0.20
Food sector 5.00 3.00 1.00 1.00 0.50
Textile 4.00 4.00 1.00 1.00 0.33
Construction 6.00 5.00 2.00 3.00 1.00
Table A.16: Pair-wise Comparison Matrix for Quality Viewpoint
vfg\lljva[‘Jl(l)?rg t IT Entertainment | Food sector | Textile | Construction
IT 1.00 2.00 1.00 2.00 1.00
Entertainment 0.50 1.00 0.33 0.20 0.33
Food sector 1.00 3.00 1.00 2.00 1.00
Textile 0.50 5.00 0.50 1.00 0.50
Construction 1.00 3.00 1.00 2.00 1.00
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Table A.17: Pair-wise Comparison Matrix for Control Viewpoint

V(IfES\r/g:)(IJrI]t IT Entertainment | Food sector | Textile | Construction
IT 1.00 5.00 2.00 4.00 0.50
Entertainment 0.20 1.00 0.33 0.50 0.20
Food sector 0.50 3.00 1.00 2.00 1.00
Textile 0.25 2.00 0.50 1.00 0.20
Construction 2.00 5.00 1.00 5.00 1.00

Table A.18: Pair-wise Comparison Matrix for Risk Management Viewpoint

Risk
managsement IT Entertainment | Food sector | Textile | Construction

viewpoint
IT 1.00 2.00 2.00 3.00 1.00
Entertainment 0.50 1.00 1.00 0.50 0.33
Food sector 0.50 1.00 1.00 2.00 0.50
Textile 0.33 2.00 0.50 1.00 0.33
Construction 1.00 3.00 2.00 3.00 1.00

Table A.19: Pair-wise Comparison Matrix for Increasing Capacity Viewpoint

Increasing
capacity IT Entertainment | Food sector | Textile | Construction

viewpoint
IT 1.00 2.00 0.25 0.33 0.50
Entertainment 0.50 1.00 0.33 0.33 0.50
Food sector 4.00 3.00 1.00 2.00 3.00
Textile 3.00 3.00 0.50 1.00 2.00
Construction 2.00 2.00 0.33 0.50 1.00
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Table A.20:

Pair-wise Comparison Matrix for Customer Benefit Viewpoint

Customer
benefit IT Entertainment | Food sector | Textile | Construction

viewpoint
IT 1.00 1.00 0.25 0.50 1.00
Entertainment 1.00 1.00 0.33 0.33 1.00
Food sector 4.00 3.00 1.00 2.00 3.00
Textile 2.00 3.00 0.50 1.00 2.00
Construction 1.00 1.00 0.33 0.50 1.00

Table A.21: Pair-wise Comparison Matrix for Uniqueness Viewpoint

l{/?ésv%%r:reis IT Entertainment | Food sector | Textile | Construction
IT 1.00 2.00 0.33 0.50 2.00
Entertainment 0.50 1.00 0.25 1.00 3.00
Food sector 3.00 4.00 1.00 4.00 5.00
Textile 2.00 1.00 0.25 1.00 2.00
Construction 0.50 0.33 0.20 0.50 1.00

Table A.22: Pair-wise Comparison Matrix for Future Potential Viewpoint
Future
potential IT Entertainment | Food sector | Textile | Construction
viewpoint
IT 1.00 2.00 0.25 3.00 4.00
Entertainment 0.50 1.00 0.20 2.00 3.00
Food sector 4.00 5.00 1.00 6.00 5.00
Textile 0.33 0.50 0.17 1.00 1.00
Construction 0.25 0.33 0.20 1.00 1.00
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APPENDIX B_ ALL MATRICES OF EXPERT 2

Table B.1: Pair-wise Comparison Matrix for Main Criteria

Main criteria | cost a;rr(')‘]iﬁ' suppliers | Sustainability :)?Qg;’gﬂ:’t;
cost 1.00 2.00 3.00 1.00 6.00
annual profit 0.50 1.00 4.00 0.50 5.00
suppliers 0.33 0.25 1.00 0.50 4.00
Sustainability 1.00 2.00 2.00 1.00 6.00
L?gg;’gﬂﬁ; 017 | 020 0.25 0.17 1.00
Table B.2: Pair-wise Comparison Matrix for Costs
Costs Operation cost | Maintenance cost | Taxes | salaries and wages
Operation cost 1.00 5.00 7.00 3.00
Maintenance cost 0.20 1.00 5.00 1.00
Taxes 0.14 0.20 1.00 0.50
salaries and wages 0.33 1.00 2.00 1.00
Table B.3: Pair-wise Comparison Matrix for Profit
Profit Income and sales Salvage value Franchise
Income and sales 1.00 8.00 6.00
Salvage value 0.13 1.00 0.50
Franchise 0.17 2.00 1.00
Table B.4: Pair-wise Comparison Matrix for Suppliers
Suppliers Delivery Flexibility Quality
Delivery 1.00 5.00 1.00
Flexibility 0.20 1.00 0.25
Quality 1.00 4.00 1.00

Table B.5: Pair-wise Comparison Matrix for Sustainability

Sustainability Control Risk management Increasing capacity
Control 1.00 1.00 1.00

Risk management 1.00 1.00 2.00

Increasing capacity 1.00 0.50 1.00
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Table B.6: Pair-wise Comparison Matrix for Innovation Probability

Innovation probability Customer benefit unigqueness Future potential
Customer benefit 1.00 2.00 0.33
uniqueness 0.50 1.00 0.25
Future potential 3.00 4.00 1.00

Table B.7: Pair-wise Comparison Matrix for Operation Cost Viewpoint

Operation
cost IT Entertainment Food sector | Textile | Construction

viewpoint
IT 1.00 2.00 3.00 1.00 2.00
Entertainment 0.50 1.00 2.00 0.50 2.00
Food sector 0.33 0.50 1.00 0.50 0.50
Textile 1.00 2.00 2.00 1.00 2.00
Construction 0.50 0.50 2.00 0.50 1.00

Table B.8: Pair-wise Comparison Matrix for Maintenance Cost Viewpoint

Maintenance
cost IT Entertainment Food sector | Textile | Construction

viewpoint
IT 1.00 5.00 6.00 5.00 2.00
Entertainment 0.20 1.00 2.00 1.00 0.50
Food sector 0.17 0.50 1.00 0.50 0.50
Textile 0.20 1.00 2.00 1.00 1.00
Construction 0.50 2.00 2.00 1.00 1.00

Table B.9: Pair-wise Comparison Matrix for Taxes Viewpoint

Vig-vfll;g?n t IT Entertainment Food sector | Textile | Construction
IT 1.00 5.00 7.00 6.00 4.00
Entertainment 0.20 1.00 1.00 2.00 2.00
Food sector 0.14 1.00 1.00 0.50 0.50
Textile 0.17 0.50 2.00 1.00 2.00
Construction 0.25 0.50 2.00 0.50 1.00
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Table B.10: Pair-wise Comparison Matrix for Salaries and Wages Viewpoint

salaries and
wages IT Entertainment Food sector | Textile | Construction
viewpoint
IT 1.00 1.00 3.00 5.00 0.50
Entertainment 1.00 1.00 3.00 4.00 0.50
Food sector 0.33 0.33 1.00 2.00 0.25
Textile 0.20 0.25 0.50 1.00 0.20
Construction 2.00 2.00 4.00 5.00 1.00

Table B.11: Pair-wise Comparison Matrix for Income and Sales Viewpoint
Income and
sales IT Entertainment Food sector | Textile | Construction
viewpoint
IT 1.00 3.00 2.00 2.00 0.50
Entertainment 0.33 1.00 0.50 1.00 0.20
Food sector 0.50 2.00 1.00 2.00 0.50
Textile 0.50 1.00 0.50 1.00 0.20
Construction 2.00 5.00 2.00 5.00 1.00

Table B.12: Pair-wise Comparison Matrix for Salvage Value Viewpoint

Salvage
value IT Entertainment Food sector | Textile | Construction
viewpoint
IT 1.00 6.00 2.00 1.00 0.50
Entertainment 0.17 1.00 0.50 0.50 0.10
Food sector 0.50 2.00 1.00 2.00 0.50
Textile 1.00 2.00 0.50 1.00 0.50
Construction 2.00 10.00 2.00 2.00 1.00
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Table B.13: Pair-wise Comparison Matrix for Franchise Viewpoint

Slree\l,c;g:?f[ IT Entertainment Food sector | Textile | Construction
IT 1.00 4.00 1.00 1.00 3.00
Entertainment 0.25 1.00 0.25 0.25 1.00
Food sector 1.00 4.00 1.00 1.00 2.00
Textile 1.00 4.00 1.00 1.00 3.00
Construction 0.33 1.00 0.50 0.33 1.00
Table B.14: Pair-wise Comparison Matrix for Delivery Viewpoint
V[i)eevl\:\pgS)Kt IT Entertainment Food sector | Textile | Construction
IT 1.00 4.00 0.50 1.00 0.20
Entertainment 0.25 1.00 0.20 0.50 0.11
Food sector 2.00 5.00 1.00 2.00 1.00
Textile 1.00 2.00 0.50 1.00 0.50
Construction 5.00 9.00 1.00 2.00 1.00
Table B.15: Pair-wise Comparison Matrix for Flexibility Viewpoint
5:?\)/(\:5;"';}[/ IT Entertainment Food sector | Textile | Construction
IT 1.00 0.50 0.50 0.33 0.11
Entertainment 2.00 1.00 0.50 0.33 0.50
Food sector 2.00 2.00 1.00 0.50 1.00
Textile 3.00 3.00 2.00 1.00 0.50
Construction 9.00 2.00 1.00 2.00 1.00
Table B.16: Pair-wise Comparison Matrix for Quality Viewpoint
Vg\lljva[ljltl)tlxr/] t IT Entertainment Food sector | Textile | Construction
IT 1.00 7.00 1.00 2.00 0.50
Entertainment 0.14 1.00 0.33 0.50 0.11
Food sector 1.00 3.00 1.00 0.50 0.50
Textile 0.50 2.00 2.00 1.00 0.20
Construction 2.00 9.00 2.00 5.00 1.00
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Table B.17: Pair-wise Comparison Matrix for Control Viewpoint

V(IfES\r/g:)(IJrI]t IT Entertainment Food sector | Textile | Construction
IT 1.00 5.00 5.00 2.00 0.50
Entertainment 0.20 1.00 1.00 0.50 0.20
Food sector 0.20 1.00 1.00 1.00 0.33
Textile 0.50 2.00 1.00 1.00 0.50
Construction 2.00 5.00 3.00 2.00 1.00

Table B.18: Pair-wise Comparison Matrix for Risk Management Viewpoint

Risk
management IT Entertainment Food sector | Textile | Construction

viewpoint
IT 1.00 2.00 1.00 1.00 0.11
Entertainment 0.50 1.00 0.50 0.50 0.11
Food sector 1.00 2.00 1.00 0.50 0.11
Textile 1.00 2.00 2.00 1.00 0.11
Construction 9.00 9.00 9.00 9.00 1.00

Table B.19: Pair-wise Comparison Matrix for Increasing Capacity Viewpoint
Increasing
capacity IT Entertainment Food sector | Textile | Construction
viewpoint
IT 1.00 5.00 0.50 0.50 0.11
Entertainment 0.20 1.00 0.25 0.25 0.11
Food sector 2.00 4.00 1.00 1.00 0.25
Textile 2.00 4.00 1.00 1.00 0.25
Construction 9.00 9.00 4.00 4.00 1.00
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Table B.20: Pair-wise Comparison Matrix for Customer Benefit Viewpoint

Customer
benefit IT Entertainment Food sector | Textile | Construction

viewpoint
IT 1.00 4.00 1.00 1.00 0.50
Entertainment 0.25 1.00 0.25 0.25 0.11
Food sector 1.00 4.00 1.00 1.00 0.50
Textile 1.00 4.00 1.00 1.00 0.50
Construction 2.00 9.00 2.00 2.00 1.00

Table B.21: Pair-wise Comparison Matrix for Uniqueness Viewpoint

L:/?éevl;eor:re]is IT Entertainment Food sector | Textile | Construction
IT 1.00 1.00 1.00 0.50 0.20
Entertainment 1.00 1.00 1.00 0.50 0.20
Food sector 1.00 1.00 1.00 0.50 0.10
Textile 2.00 2.00 2.00 1.00 0.50
Construction 5.00 5.00 10.00 2.00 1.00

Table B.22: Pair-wise Comparison Matrix for Future Potential Viewpoint

Future
potential IT Entertainment Food sector | Textile | Construction
viewpoint
IT 1.00 3.00 1.00 1.00 1.00
Entertainment 0.33 1.00 1.00 0.50 1.00
Food sector 1.00 1.00 1.00 0.50 1.00
Textile 1.00 2.00 2.00 1.00 0.50
Construction 1.00 1.00 1.00 2.00 1.00

54




APPENDIX C_ ALL MATRICES OF EXPERT 3

Table C.1: Pair-wise Comparison Matrix for Main Criteria

Main criteria cost a&gﬁﬁ' suppliers | Sustainability ;)?gg;’gﬂ?t;
cost 1.00 | 2.00 5.00 0.20 0.20
annual profit 0.50 1.00 2.00 0.33 0.33
suppliers 0.20 | 0.50 1.00 0.17 0.20
Sustainability 5.00 | 3.00 6.00 1.00 2.00
Innovation probability | 5.00 | 3.00 5.00 0.50 1.00

Table C.2: Pair-wise Comparison Matrix for Costs

Costs Operation cost | Maintenance cost | Taxes | salaries and wages
Operation cost 1.00 0.25 0.20 0.25
Maintenance cost 4.00 1.00 0.50 1.00
Taxes 5.00 2.00 1.00 1.00
salaries and wages 4.00 1.00 1.00 1.00
Table C.3: Pair-wise Comparison Matrix for Profit
Profit Income and sales Salvage value Franchise
Income and sales 1.00 9.00 2.00
Salvage value 0.11 1.00 0.25
Franchise 0.50 4.00 1.00
Table C.4: Pair-wise Comparison Matrix for Suppliers
Suppliers Delivery Flexibility Quality
Delivery 1.00 0.20 0.20
Flexibility 5.00 1.00 0.90
Quality 5.00 1.11 1.00
Table C.5: Pair-wise Comparison Matrix for Sustainability
Sustainability Control Risk management | Increasing capacity
Control 1.00 5.00 4.00
Risk management 0.20 1.00 1.00
Increasing capacity 0.25 1.00 1.00
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Table C.6: Pair-wise Comparison Matrix for Innovation Probability

:)r;gg\égﬂlot; Customer benefit uniqueness Future potential

Customer benefit 1.00 0.20 0.50
uniqueness 5.00 1.00 3.00

Future potential 2.00 0.33 1.00

Table C.7: Pair-wise Comparison Matrix for Operation Cost Viewpoint

Operation
cost IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 0.20 0.20 0.25 0.13
Entertainment 5.00 1.00 1.00 1.25 0.33
Food sector 5.00 1.00 1.00 0.50 0.33
Textile 4.00 0.80 2.00 1.00 0.50
Construction 8.00 3.00 3.00 2.00 1.00

Table C.8: Pair-wise Comparison Matrix for Maintenance Cost Viewpoint

Maintenance

cost IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 1.00 2.00 2.00 1.00
Entertainment 1.00 1.00 2.00 2.00 1.00
Food sector 0.50 0.50 1.00 1.00 2.00
Textile 0.50 0.50 1.00 1.00 0.50
Construction 1.00 1.00 0.50 2.00 1.00

Table C.9: Pair-wise Comparison Matrix for Taxes Viewpoint

Vi;rvi)[;g?nt IT Entertainment | Food sector | Textile Construction
IT 1.00 0.20 0.20 0.25 0.20
Entertainment 5.00 1.00 0.50 2.00 1.00
Food sector 5.00 2.00 1.00 2.00 1.00
Textile 4.00 0.50 0.50 1.00 0.50
Construction 5.00 1.00 1.00 2.00 1.00
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Table C.10: Pair-wise Comparison Matrix for Salaries and Wages Viewpoint

salaries and
wages IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 3.00 2.00 3.00 3.00
Entertainment 0.33 1.00 0.50 1.00 1.00
Food sector 0.50 2.00 1.00 2.00 2.00
Textile 0.33 1.00 0.50 1.00 0.50
Construction 0.33 1.00 0.50 2.00 1.00

Table C.11: Pair-wise Comparison Matrix for Income and Sales Viewpoint
Income and
sales IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 4.00 3.00 6.00 1.00
Entertainment 0.25 1.00 0.50 2.00 0.17
Food sector 0.33 2.00 1.00 3.00 0.50
Textile 0.17 0.50 0.33 1.00 0.17
Construction 1.00 6.00 2.00 6.00 1.00

Table C.12: Pair-wise Comparison Matrix for Salvage Value Viewpoint

Salvage
value IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 0.20 2.00 0.20 0.25
Entertainment 5.00 1.00 7.00 1.00 2.00
Food sector 0.50 0.14 1.00 0.13 0.25
Textile 5.00 1.00 8.00 1.00 1.00
Construction 4.00 0.50 4.00 1.00 1.00
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Table C.13:Pair-wise Comparison Matrix for Franchise Viewpoint

CII;E?/:/]SQIIFSE IT Entertainment | Food sector | Textile Construction
IT 1.00 0.20 0.13 0.20 0.20
Entertainment 5.00 1.00 0.50 1.00 1.00
Food sector 8.00 2.00 1.00 7.00 3.00
Textile 5.00 1.00 0.14 1.00 1.00
Construction 5.00 1.00 0.33 1.00 1.00

Table C.14: Pair-wise Comparison Matrix for Delivery Viewpoint

V[i)eevl\:\pgS)Kt IT Entertainment | Food sector | Textile Construction
IT 1.00 0.50 0.13 0.20 0.50
Entertainment 2.00 1.00 0.20 0.20 1.00
Food sector 8.00 5.00 1.00 2.00 2.00
Textile 5.00 5.00 0.50 1.00 1.00
Construction 2.00 1.00 0.50 1.00 1.00

Table C.15: Pair-wise Comparison Matrix for Flexibility Viewpoint
I\:/:g\)/(\:pt))cl)lllr:i/ IT Entertainment | Food sector | Textile Construction
IT 1.00 5.00 4.00 4.00 5.00
Entertainment 0.20 1.00 2.00 1.00 0.25
Food sector 0.25 0.50 1.00 1.00 0.25
Textile 0.25 1.00 1.00 1.00 0.33
Construction 0.20 4.00 4.00 3.00 1.00

Table C. 16: Pair-wise Comparison Matrix for Quality Viewpoint

vfg\lljva[‘Jl(l)?rg t IT Entertainment | Food sector | Textile Construction
IT 1.00 2.00 1.00 4.00 1.00
Entertainment 0.50 1.00 0.50 2.00 0.25
Food sector 1.00 2.00 1.00 4.00 4.00
Textile 0.25 0.50 0.25 1.00 0.25
Construction 1.00 4.00 0.25 4.00 1.00
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Table C.17: Pair-wise Comparison Matrix for Control Viewpoint

V(IfES\r/g:)(IJrI]t IT Entertainment | Food sector | Textile Construction
IT 1.00 6.00 2.00 4.00 1.00
Entertainment 0.17 1.00 0.50 1.00 0.33
Food sector 0.50 2.00 1.00 3.00 1.00
Textile 0.25 1.00 0.33 1.00 0.50
Construction 1.00 3.00 1.00 2.00 1.00

Table C.18: Pair-wise Comparison Matrix for Risk Management Viewpoint
Risk
management IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 0.50 0.50 1.00 0.20
Entertainment 2.00 1.00 1.00 2.00 0.33
Food sector 2.00 1.00 1.00 2.00 0.25
Textile 1.00 0.50 0.50 1.00 0.20
Construction 5.00 3.00 4.00 5.00 1.00

Table C.19: Pair-wise Comparison Matrix for Increasing Capacity Viewpoint

Increasing
capacity IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 5.00 4.00 5.00 1.00
Entertainment 0.20 1.00 1.00 1.00 0.20
Food sector 0.25 1.00 1.00 2.00 0.25
Textile 0.20 1.00 0.50 1.00 0.20
Construction 1.00 5.00 4.00 5.00 1.00
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Table C.20:

Pair-wise Comparison Matrix for Customer Benefit Viewpoint

Customer
benefit IT Entertainment | Food sector | Textile | Construction

viewpoint
IT 1.00 4.00 1.00 2.00 0.50
Entertainment 0.25 1.00 0.33 0.50 0.13
Food sector 1.00 3.00 1.00 2.00 0.17
Textile 0.50 2.00 0.50 1.00 0.20
Construction 2.00 8.00 6.00 5.00 1.00

Table C.21: Pair-wise Comparison

Matrix for Uniqueness Viewpoint

l{/?ésv%%r:reis IT Entertainment | Food sector | Textile Construction
IT 1.00 3.00 3.00 2.00 4.00
Entertainment 0.33 1.00 2.00 1.00 2.00
Food sector 0.33 0.50 1.00 0.50 3.00
Textile 0.50 1.00 2.00 1.00 3.00
Construction 0.25 0.50 0.33 0.33 1.00

Table C.22: Pair-wise Comparison Matrix for Future Potential Viewpoint

Future
potential IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 5.00 3.00 5.00 1.00
Entertainment 0.20 1.00 0.50 1.00 0.33
Food sector 0.33 2.00 1.00 2.00 0.50
Textile 0.20 1.00 0.50 1.00 0.20
Construction 1.00 3.00 2.00 5.00 1.00
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APPENDIX D_ ALL MATRICES OF EXPERT 4

Table D. 1: Pair-wise Comparison Matrix for Main Criteria

Main criteria cost a&gﬁﬁl suppliers | Sustainability :ﬂgg;ﬁﬂﬁ;
cost 1.00 0.50 1.00 1.00 2.00
annual profit 2.00 1.00 2.00 2.00 4.00
suppliers 1.00 0.50 1.00 1.00 4.00
Sustainability 1.00 0.50 1.00 1.00 3.00
Innovation probability | 0.50 0.25 0.25 0.33 1.00

Table D.2: Pair-wise Comparison Matrix for Costs

Costs operation cost | maintenance cost | taxes | salaries and wages
Operation cost 1.00 3.00 5.00 4.00
Maintenance cost 0.33 1.00 2.00 1.00
Taxes 0.20 0.50 1.00 1.00
salaries and wages 0.25 1.00 1.00 1.00
Table D.3: Pair-wise Comparison Matrix for Profit
Profit Income and sales Salvage value Franchise
Income and sales 1.00 6.00 5.00
Salvage value 0.17 1.00 0.50
Franchise 0.20 2.00 1.00
Table D.4: Pair-wise Comparison Matrix for Suppliers
Suppliers Delivery Flexibility Quality
Delivery 1.00 0.50 0.20
Flexibility 2.00 1.00 0.50
Quality 5.00 2.00 1.00

Table D.5: Pair-wise Comparison Matrix for Sustainability

Sustainability Control Risk management | Increasing capacity
Control 1.00 5.00 2.00

Risk management 0.20 1.00 0.50

Increasing capacity 0.50 2.00 1.00

61




Table D.6: Pair-wise Comparison Matrix for Innovation Probability

Innovation probability | Customer benefit uniqueness Future potential
Customer benefit 1.00 3.00 4.00
uniqueness 0.33 1.00 2.00
Future potential 0.25 0.50 1.00

Table D.7: Pair-wise Comparison Matrix for Operation Cost Viewpoint

Operation
cost IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 0.20 0.13 0.17 0.13
Entertainment | 5.00 1.00 2.00 3.00 1.00
Food sector 8.00 0.50 1.00 2.00 0.33
Textile 6.00 0.33 0.50 1.00 0.50
Construction 8.00 1.00 3.00 2.00 1.00

Table D.8: Pair-wise Comparison Matrix for Maintenance Cost Viewpoint

Maintenance
cost IT | Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 3.00 5.00 5.00 0.50
Entertainment | 0.33 1.00 3.00 3.00 0.50
Food sector 0.20 0.33 1.00 1.00 0.33
Textile 0.20 0.33 1.00 1.00 0.25
Construction 2.00 2.00 3.00 4.00 1.00

Table D.9: Pair-wise Comparison Matrix for Taxes Viewpoint

Vi(;rvf/l;g?nt IT Entertainment | Food sector | Textile Construction
IT 1.00 0.33 0.20 0.20 0.13
Entertainment | 3.00 1.00 0.50 0.50 0.50
Food sector 5.00 2.00 1.00 2.00 0.50
Textile 5.00 2.00 0.50 1.00 0.33
Construction | 8.00 2.00 2.00 3.00 1.00
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Table D.10: Pair-wise Comparison Matrix for Salaries and Wages Viewpoint

salaries and
wages IT | Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 2.00 2.00 2.00 0.33
Entertainment 0.50 1.00 1.00 0.50 0.50
Food sector 0.50 1.00 1.00 2.00 0.50
Textile 0.50 2.00 0.50 1.00 0.50
Construction 3.00 2.00 2.00 2.00 1.00

Table D.11: Pair-wise Comparison Matrix for Income and Sales Viewpoint

Income and
sales IT | Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 1.00 0.25 0.33 0.33
Entertainment | 1.00 1.00 1.00 0.33 0.50
Food sector 4.00 1.00 1.00 1.00 1.00
Textile 3.00 3.00 1.00 2.00 1.00
Construction 3.00 2.00 1.00 1.00 1.00

Table D.12: Pair-wise Comparison Matrix for Salvage Value Viewpoint

Salvage
value IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 0.20 5.00 0.50 0.50
Entertainment | 5.00 1.00 8.00 4.00 2.00
Food sector 0.20 0.13 1.00 0.33 0.50
Textile 2.00 0.25 3.00 1.00 0.50
Construction 2.00 0.50 2.00 2.00 1.00
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Table D.13: Pair-wise Comparison Matrix for Franchise Viewpoint

Slree\l,c;g:?f[ IT Entertainment | Food sector | Textile Construction
IT 1.00 0.30 0.20 0.20 0.33
Entertainment | 3.33 1.00 0.50 1.00 1.00
Food sector 5.00 2.00 1.00 2.00 2.00
Textile 5.00 1.00 0.50 1.00 5.00
Construction | 3.00 1.00 0.50 0.20 1.00
Table D.14: Pair-wise Comparison Matrix for Delivery Viewpoint
V[I)eevl\;;g:‘r)]/t IT Entertainment | Food sector | Textile Construction
IT 1.00 0.33 0.13 0.13 0.50
Entertainment | 3.00 1.00 0.50 1.00 1.00
Food sector 8.00 2.00 1.00 3.00 3.00
Textile 8.00 1.00 0.33 1.00 1.00
Construction | 2.00 1.00 0.33 1.00 1.00
Table D.15: Pair-wise Comparison Matrix for Flexibility Viewpoint
I\:/:(ea\),(vls(l)l:rt]}[/ IT Entertainment | Food sector | Textile Construction
IT 1.00 0.50 1.00 0.50 2.00
Entertainment | 2.00 1.00 1.00 1.00 3.00
Food sector 1.00 1.00 1.00 2.00 6.00
Textile 2.00 1.00 0.50 1.00 2.00
Construction | 0.50 0.33 0.17 0.50 1.00
Table D.16: Pair-wise Comparison Matrix for Quality Viewpoint
Vg\lljva;)lcl)tlxlfl t IT Entertainment | Food sector | Textile Construction
IT 1.00 3.00 2.00 2.00 0.50
Entertainment | 0.33 1.00 1.00 2.00 0.50
Food sector 0.50 1.00 1.00 1.00 1.00
Textile 0.50 0.50 1.00 1.00 0.50
Construction | 2.00 2.00 1.00 2.00 1.00
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Table D.17: Pair-wise Comparison Matrix for Control Viewpoint

VIC(:E?/\;"FES?I!]t IT Entertainment | Food sector | Textile Construction
IT 1.00 5.00 2.00 2.00 1.00
Entertainment | 0.20 1.00 0.50 1.00 0.50
Food sector 0.50 2.00 1.00 1.00 1.00
Textile 0.50 1.00 1.00 1.00 0.33
Construction | 1.00 2.00 1.00 3.00 1.00

Table D.18: Pair-wise Comparison Matrix for Risk Management Viewpoint
Risk
management IT Entertainment | Food sector | Textile Construction
viewpoint

IT 1.00 5.00 3.00 3.00 0.50

Entertainment | 0.20 1.00 1.00 1.00 0.13

Food sector 0.33 1.00 1.00 2.00 0.25

Textile 0.33 1.00 0.50 1.00 0.13

Construction | 2.00 8.00 4.00 7.69 1.00

Table D.19: Pair-wise Comparison Matrix for Increasing Capacity Viewpoint

Increasing
capacity IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 1.00 0.25 0.33 0.50
Entertainment | 1.00 1.00 0.50 0.50 1.00
Food sector 4.00 2.00 1.00 3.00 4.00
Textile 3.00 2.00 0.33 1.00 2.00
Construction | 2.00 1.00 0.25 0.50 1.00
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Table D. 20: Pair-wise Comparison Matrix for Customer Benefit Viewpoint

Customer
benefit IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 0.50 0.25 0.33 0.33
Entertainment | 2.00 1.00 0.50 0.33 2.00
Food sector 4.00 2.00 1.00 2.00 2.00
Textile 3.00 3.00 0.50 1.00 2.00
Construction | 3.00 0.50 0.50 0.50 1.00

Table D.21: Pair-wise Comparison Matrix for Uniqueness Viewpoint

L:/?éevl;eor:re]is IT Entertainment | Food sector | Textile Construction
IT 1.00 0.33 0.20 0.25 0.25
Entertainment | 3.00 1.00 1.00 1.00 1.00
Food sector 5.00 1.00 1.00 0.33 0.33
Textile 4.00 1.00 3.00 1.00 2.00
Construction 4.00 1.00 3.00 0.50 1.00

Table D.22: Pair-wise Comparison Matrix for Future Potential Viewpoint

Future
potential IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 5.00 1.00 1.00 0.33
Entertainment | 0.20 1.00 0.20 0.33 0.25
Food sector 1.00 5.00 1.00 2.00 2.00
Textile 1.00 3.00 0.50 1.00 1.00
Construction 3.00 4.00 0.50 1.00 1.00
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APPENDIX E_ ALL MATRICES OF EXPERT 5

Table E.1: Pair-wise Comparison Matrix for Main Criteria

Main criteria | cost a&gﬁﬁ' suppliers | Sustainability i;igg;ﬁiiii;
cost 1.00 2.00 5.00 1.00 3.00
annual profit 0.50 1.00 3.00 0.33 2.00
suppliers 0.20 0.33 1.00 0.33 0.50
Sustainability 1.00 3.00 3.00 1.00 2.00
Innovation probability | 0.33 0.50 2.00 0.50 1.00

Table E.2: Pair-wise Comparison Matrix for Costs

Costs operation cost | maintenance cost | Taxes | salaries and wages
Operation cost 1.00 2.00 3.00 3.00
Maintenance cost 0.50 1.00 2.00 2.00
Taxes 0.33 0.50 1.00 1.00
salaries and wages 0.33 0.50 1.00 1.00
Table E.3: Pair-wise Comparison Matrix for Profit
Profit Income and sales Salvage value Franchise
Income and sales 1.00 3.00 2.00
Salvage value 0.33 1.00 0.50
Franchise 0.50 2.00 1.00
Table E.4: Pair-wise Comparison Matrix for Suppliers
Suppliers Delivery Flexibility Quality
Delivery 1.00 3.00 1.00
Flexibility 0.33 1.00 0.50
Quality 1.00 2.00 1.00

Table E.5: Pair-wise Comparison Matrix for Sustainability

Sustainability Control Risk management Increasing capacity
Control 1.00 1.00 3.00

Risk management 1.00 1.00 2.00

Increasing capacity 0.33 0.50 1.00
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Table E.6: Pair-wise Comparison Matrix for Innovation Probability

L?QSZEH?S Customer benefit uniqueness Future potential

Customer benefit 1.00 2.00 0.50
uniqueness 0.50 1.00 0.33

Future potential 2.00 3.00 1.00

Table E.7: Pair-wise Comparison Matrix for Operation Cost Viewpoint

Operation
cost IT Entertainment Food sector Textile Construction

viewpoint
IT 1.00 0.50 0.33 0.33 0.25
Entertainment | 2.00 1.00 1.00 2.00 1.00
Food sector 3.00 1.00 1.00 2.00 1.00
Textile 3.00 0.50 0.50 1.00 0.50
Construction 4.00 1.00 1.00 2.00 1.00

Table E.8: Pair-wise Comparison Matrix for Maintenance Cost Viewpoint
Maintenance
cost IT Entertainment Food sector Textile Construction
viewpoint

IT 1.00 0.33 0.50 0.50 0.25
Entertainment 3.00 1.00 2.00 3.00 2.00
Food sector 2.00 0.50 1.00 2.00 3.00
Textile 2.00 0.33 0.50 1.00 1.00
Construction 4.00 0.50 0.33 1.00 1.00

Table E.9: Pair-wise Comparison Matrix for Taxes Viewpoint

Vig-vegg?nt IT Entertainment Food sector Textile Construction
IT 1.00 0.50 0.33 0.25 0.33
Entertainment | 2.00 1.00 2.00 1.00 1.00
Food sector 3.00 0.50 1.00 2.00 2.00
Textile 4.00 1.00 0.50 1.00 1.00
Construction 3.00 1.00 0.50 1.00 1.00
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Table E.10: Pair-wise Comparison Matrix for Salaries and Wages Viewpoint

salaries
and wages IT Entertainment Food sector Textile Construction
viewpoint
IT 1.00 3.00 2.00 5.00 1.00
Entertainment | 0.33 1.00 1.00 2.00 0.33
Food sector 0.50 1.00 1.00 2.00 1.00
Textile 0.20 0.50 0.50 1.00 0.50
Construction 1.00 3.00 1.00 2.00 1.00

Table E.11: Pair-wise Comparison Matrix for Income and Sales Viewpoint

Income and
sales IT Entertainment Food sector Textile Construction
viewpoint
IT 1.00 1.00 0.33 0.25 0.33
Entertainment | 1.00 1.00 0.50 1.00 0.50
Food sector 3.00 2.00 1.00 2.00 1.00
Textile 4.00 1.00 0.50 1.00 2.00
Construction 3.00 2.00 1.00 0.50 1.00

Table E.12: Pair-wise Comparison Matrix for Salvage Value Viewpoint

Salvage
value IT Entertainment Food sector Textile Construction
viewpoint
IT 1.00 3.00 1.00 1.00 1.00
Entertainment | 0.33 1.00 0.75 0.50 0.25
Food sector 1.00 1.33 1.00 1.00 1.00
Textile 1.00 2.00 1.00 1.00 1.00
Construction 1.00 4.00 1.00 1.00 1.00
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Table E.13

: Pair-wise Comparison Matrix for Franchise Viewpoint

CII;E?/:/]SQIIFSE IT Entertainment Food sector Textile Construction
IT 1.00 2.00 1.00 1.00 0.50
Entertainment | 0.50 1.00 0.50 0.50 1.00
Food sector 1.00 2.00 1.00 1.00 2.00
Textile 1.00 2.00 1.00 1.00 2.00
Construction | 2.00 1.00 0.50 0.50 1.00
Table E.14: Pair-wise Comparison Matrix for Delivery Viewpoint
V[i)eevl\:\pgS)Kt IT Entertainment Food sector Textile Construction
IT 1.00 2.00 0.50 1.00 2.00
Entertainment | 0.50 1.00 0.50 0.75 1.00
Food sector 2.00 2.00 1.00 2.00 3.00
Textile 1.00 1.33 0.50 1.00 3.00
Construction 0.50 1.00 0.33 0.33 1.00
Table E.15: Pair-wise Comparison Matrix for Flexibility viewpoint
5:?\)/(\:5;"';}[/ IT Entertainment Food sector Textile Construction
IT 1.00 0.50 0.50 0.50 1.00
Entertainment | 2.00 1.00 1.00 1.00 3.00
Food sector 2.00 1.00 1.00 1.00 2.00
Textile 2.00 1.00 1.00 1.00 2.00
Construction 1.00 0.33 0.50 0.50 1.00
Table E.16: Pair-wise Comparison Matrix for Quality Viewpoint
Vg\lljva[ljltl)tlxr/] t IT Entertainment Food sector Textile Construction
IT 1.00 2.00 0.50 0.50 1.00
Entertainment | 0.50 1.00 0.33 0.20 1.00
Food sector 2.00 3.00 1.00 1.00 2.00
Textile 2.00 5.00 1.00 1.00 2.00
Construction 1.00 1.00 0.50 0.50 1.00
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Table E.17: Pair-wise Comparison Matrix for Control Viewpoint

V(IfES\r/g:)(IJrI]t IT Entertainment Food sector Textile Construction
IT 1.00 1.00 0.50 0.50 1.00
Entertainment | 1.00 1.00 2.00 2.00 0.50
Food sector 2.00 0.50 1.00 1.00 0.50
Textile 2.00 0.50 1.00 1.00 0.50
Construction 1.00 2.00 2.00 2.00 1.00

Table E.18: Pair-wise Comparison Matrix for Risk Management Viewpoint

Risk
management IT Entertainment Food sector Textile Construction

viewpoint
IT 1.00 1.00 2.00 2.00 1.00
Entertainment 1.00 1.00 2.00 3.00 1.00
Food sector 0.50 0.50 1.00 1.00 0.50
Textile 0.50 0.33 1.00 1.00 0.50
Construction 1.00 1.00 2.00 2.00 1.00

Table E.19: Pair-wise Comparison Matrix for Increasing Capacity Viewpoint

Increasing
capacity IT Entertainment Food sector Textile Construction

viewpoint
IT 1.00 3.00 1.00 1.00 1.00
Entertainment | 0.33 1.00 0.50 0.50 0.30
Food sector 1.00 2.00 1.00 1.00 0.50
Textile 1.00 2.00 1.00 1.00 0.50
Construction 1.00 3.33 2.00 2.00 1.00

71




Table E.20: Pair-wise Comparison Matrix for Customer Benefit Viewpoint

Customer
benefit IT Entertainment | Food sector Textile Construction

viewpoint
IT 1.00 0.50 1.00 0.50 1.00
Entertainment | 2.00 1.00 1.00 0.33 5.00
Food sector 1.00 1.00 1.00 1.00 2.00
Textile 2.00 3.00 1.00 1.00 3.00
Construction 1.00 0.20 0.50 0.33 1.00

Table E.21: Pair-wise Comparison Matrix for Uniqueness Viewpoint

L:/?éevl;eor:re]is IT Entertainment Food sector Textile Construction
IT 1.00 4.00 4.00 2.00 6.00
Entertainment | 0.25 1.00 1.00 1.00 5.00
Food sector 0.25 1.00 1.00 2.00 3.00
Textile 0.50 1.00 0.50 1.00 2.00
Construction 0.17 0.20 0.33 0.50 1.00

Table E.22: Pair-wise Comparison Matrix for Future Potential Viewpoint

Future
potential IT Entertainment | Food sector Textile Construction
viewpoint
IT 1.00 2.00 1.00 1.00 2.00
Entertainment | 0.50 1.00 0.33 0.50 3.00
Food sector 1.00 3.00 1.00 1.00 4.00
Textile 1.00 2.00 1.00 1.00 2.00
Construction 0.50 0.33 0.25 0.50 1.00
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APPENDIX F_ ALL MATRICES OF EXPERT 6

Table F.1: Pair-wise Comparison Matrix for Main Criteria

Main criteria | cost a;rrc‘)ﬁ' suppliers | Sustainability ;333;3333
cost 1.00 0.33 1.00 0.50 1.00
annual profit 3.00 1.00 6.00 1.00 5.00
suppliers 1.00 0.17 1.00 0.25 1.00
Sustainability 2.00 1.00 4.00 1.00 4.00
Innovation probability | 1.00 0.20 1.00 0.25 1.00

Table F.2: Pair-wise Comparison Matrix for Costs

Costs operation cost | maintenance cost | taxes | salaries and wages
Operation cost 1.00 1.00 0.33 1.00
Maintenance cost 1.00 1.00 0.33 1.00
Taxes 3.00 3.00 1.00 2.00
salaries and wages 1.00 1.00 0.50 1.00
Table F.3: Pair-wise Comparison Matrix for Profit
Profit Income and sales Salvage value Franchise
Income and sales 1.00 2.00 1.00
Salvage value 0.50 1.00 1.00
Franchise 1.00 1.00 1.00
Table F.4: Pair-wise Comparison Matrix for Suppliers
Suppliers Delivery Flexibility Quality
Delivery 1.00 0.20 1.00
Flexibility 5.00 1.00 2.00
Quality 1.00 0.50 1.00

Table F.5: Pair-wise Comparison Matrix for Sustainability

Sustainability Control Risk management Increasing capacity
Control 1.00 0.33 0.20

Risk management 3.00 1.00 1.00

Increasing capacity 5.00 1.00 1.00
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Table F.6: Pair-wise Comparison Matrix for Innovation Probability

L?QSZEH?S Customer benefit uniqueness Future potential

Customer benefit 1.00 1.00 0.25
uniqueness 1.00 1.00 0.33

Future potential 4.00 3.00 1.00

Table F.7: Pair-wise Comparison Matrix for Operation Cost Viewpoint

Operation
cost IT Entertainment | Food sector Textile Construction

viewpoint
IT 1.00 2.00 1.00 0.33 0.20
Entertainment 0.50 1.00 0.50 0.33 0.20
Food sector 1.00 2.00 1.00 2.00 0.50
Textile 3.00 3.00 0.50 1.00 0.33
Construction 5.00 5.00 2.00 3.00 1.00

Table F. 8: Pair-wise Comparison Matrix for Maintenance Cost Viewpoint
Maintenance
cost IT Entertainment | Food sector Textile Construction
viewpoint
IT 1.00 2.00 1.00 0.25 0.33
Entertainment 0.50 1.00 0.50 0.25 0.17
Food sector 1.00 2.00 1.00 1.00 0.50
Textile 4.00 4.00 1.00 1.00 0.25
Construction 3.00 6.00 2.00 4.00 1.00

Table F.9:Pair-wise Comparison Matrix for Taxes Viewpoint

Vig-vfll;g?nt IT Entertainment | Food sector | Textile Construction
IT 1.00 0.13 0.17 0.20 0.25
Entertainment 8.00 1.00 1.00 2.00 3.00
Food sector 6.00 1.00 1.00 0.25 2.00
Textile 5.00 0.50 4.00 1.00 2.00
Construction 4.00 0.33 0.50 0.50 1.00
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Table F.10: Pair-wise Comparison Matrix for Salaries and Wages Viewpoint

salaries and
wages IT | Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 0.11 0.14 0.20 0.25
Entertainment 9.00 1.00 1.00 2.00 3.00
Food sector 7.00 1.00 1.00 0.25 2.00
Textile 5.00 0.50 4.00 1.00 3.00
Construction 4.00 0.33 0.50 0.33 1.00
Table F.11: Pair-wise Comparison Matrix for Income and Sales Viewpoint
Income and
sales IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 8.00 5.00 3.00 4.00
Entertainment 0.13 1.00 0.20 0.25 0.50
Food sector 0.20 5.00 1.00 0.25 3.00
Textile 0.33 4.00 4.00 1.00 5.00
Construction 0.25 2.00 0.33 0.20 1.00

Table F.12: Pair-wise Comparison Matrix for Salvage Value Viewpoint

Salvage
value IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 0.50 0.50 0.33 1.00
Entertainment 2.00 1.00 1.00 2.00 2.00
Food sector 2.00 1.00 1.00 2.00 2.00
Textile 3.00 0.50 0.50 1.00 0.50
Construction 1.00 0.50 0.50 2.00 1.00
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Table F.13: Pair-wise Comparison Matrix for Franchise Viewpoint

Slree\l,c;g:?f[ IT Entertainment | Food sector | Textile Construction
IT 1.00 1.00 0.50 0.50 1.00
Entertainment 1.00 1.00 2.00 2.00 1.00
Food sector 2.00 0.50 1.00 1.00 2.00
Textile 2.00 0.50 1.00 1.00 0.50
Construction 1.00 1.00 0.50 2.00 1.00
Table F.14:Pair-wise Comparison Matrix for Delivery Viewpoint
V[I)eevl\;;g:‘r)]/t IT Entertainment | Food sector | Textile Construction
IT 1.00 2.00 4.00 2.00 2.00
Entertainment 0.50 1.00 2.00 1.00 1.00
Food sector 0.25 0.50 1.00 0.50 2.00
Textile 0.50 1.00 2.00 1.00 1.00
Construction 0.50 1.00 0.50 1.00 1.00
Table F.15: Pair-wise Comparison Matrix for Flexibility Viewpoint
I\:/:(ea\),(vls(l)l:rt]}[/ IT Entertainment | Food sector | Textile Construction
IT 1.00 2.00 0.50 0.50 1.00
Entertainment 0.50 1.00 1.00 2.00 1.00
Food sector 2.00 1.00 1.00 2.00 2.00
Textile 2.00 0.50 0.50 1.00 0.50
Construction 1.00 1.00 0.50 2.00 1.00
Table F.16: Pair-wise Comparison Matrix for Quality Viewpoint
Vg\lljva;)lcl)tlxlfl t IT Entertainment | Food sector | Textile Construction
IT 1.00 4.00 3.00 3.00 1.00
Entertainment 0.25 1.00 0.25 0.33 0.20
Food sector 0.33 4.00 1.00 1.00 0.33
Textile 0.33 3.00 1.00 1.00 0.33
Construction 1.00 5.00 3.00 3.00 1.00
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Table F.17

: Pair-wise Comparison Matrix for Control Viewpoint

VIC(:E?/\;"FES?I!]t IT Entertainment | Food sector | Textile Construction
IT 1.00 5.00 4.00 4.00 1.00
Entertainment 0.20 1.00 0.25 0.33 0.20
Food sector 0.25 4.00 1.00 1.00 0.25
Textile 0.25 3.00 1.00 1.00 0.33
Construction 1.00 5.00 4.00 3.00 1.00

Table F.18: Pair-wise Comparison Matrix for Risk Management Viewpoint

Risk
managsement IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 4.00 3.00 3.00 5.00
Entertainment 0.25 1.00 0.25 0.25 2.00
Food sector 0.33 4.00 1.00 0.50 3.00
Textile 0.33 4.00 2.00 1.00 2.00
Construction 0.20 0.50 0.33 0.50 1.00

Table F.19: Pair-wise Comparison Matrix for Increasing Capacity Viewpoint
Increasing
capacity IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 4.00 4.00 3.00 5.00
Entertainment 0.25 1.00 1.00 2.00 0.50
Food sector 0.25 1.00 1.00 1.00 0.50
Textile 0.33 0.50 1.00 1.00 0.25
Construction 0.20 2.00 2.00 4.00 1.00
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Table F.20: Pair-wise Comparison Matrix for Customer Benefit Viewpoint

Customer
benefit IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 6.00 3.00 4.00 1.00
Entertainment 0.17 1.00 0.25 0.33 0.20
Food sector 0.33 4.00 1.00 2.00 1.00
Textile 0.25 3.00 0.50 1.00 0.50
Construction 1.00 5.00 1.00 2.00 1.00

Table F.21: Pair-wise Comparison Matrix for Uniqueness Viewpoint

L:/?éevl;eor:re]is IT Entertainment | Food sector | Textile Construction
IT 1.00 2.00 0.20 0.20 3.00
Entertainment 0.50 1.00 0.50 0.50 2.00
Food sector 5.00 2.00 1.00 1.00 3.00
Textile 5.00 2.00 1.00 1.00 4.00
Construction 0.33 0.50 0.33 0.25 1.00

Table F.22: Pair-wise Comparison Matrix for Future Potential Viewpoint

Future
potential IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 3.00 2.00 6.00 6.00
Entertainment 0.33 1.00 1.00 4.00 3.00
Food sector 0.50 1.00 1.00 6.00 4.00
Textile 0.17 0.25 0.17 1.00 1.00
Construction 0.17 0.33 0.25 1.00 1.00
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APPENDIX G_ ALL MATRICES OF EXPERT 7

Table G.1: Pair-wise Comparison Matrix for Main Criteria

Main criteria | cost a;rrc')‘f’ﬁ' suppliers | Sustainability :)?Qg;’gﬂﬁ;
cost 1.00 1.00 5.00 2.00 3.00
annual profit 1.00 1.00 4.00 3.00 3.00
suppliers 0.20 0.25 1.00 0.33 0.50
Sustainability 0.50 0.33 3.00 1.00 2.00
Innovation probability | 0.33 0.33 2.00 0.50 1.00

Table G.2: Pair-wise Comparison Matrix for Costs

Costs operation cost | maintenance cost | Taxes | salaries and wages
Operation cost 1.00 1.00 3.00 4.00
Maintenance cost 1.00 1.00 3.00 4.00
Taxes 0.33 0.33 1.00 2.00
salaries and wages 0.25 0.25 0.50 1.00
Table G.3: Pair-wise Comparison Matrix for Profit
Profit Income and sales Salvage value Franchise
Income and sales 1.00 5.00 3.00
Salvage value 0.20 1.00 0.33
Franchise 0.33 3.00 1.00
Table G.4: Pair-wise Comparison Matrix for Suppliers
Suppliers Delivery Flexibility Quality
Delivery 1.00 1.00 0.25
Flexibility 1.00 1.00 0.33
Quality 4.00 3.00 1.00

Table G.5: Pair-wise Comparison Matrix for Sustainability

Sustainability Control Risk management | Increasing capacity
Control 1.00 1.00 5.00

Risk management 1.00 1.00 4.00

Increasing capacity 0.20 0.25 1.00
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Table G.6: Pair-wise Comparison Matrix for Innovation Probability

:)r;gg\égﬂlot; Customer benefit uniqueness Future potential

Customer benefit 1.00 3.00 0.25
uniqueness 0.33 1.00 0.14

Future potential 4.00 7.00 1.00

Table G.7: Pair-wise Comparison Matrix for Operation Cost Viewpoint

Operation
cost IT Entertainment Food sector Textile Construction

viewpoint
IT 1.00 1.00 0.33 0.50 0.25
Entertainment | 1.00 1.00 0.50 0.50 0.50
Food sector 3.00 2.00 1.00 1.00 0.33
Textile 2.00 2.00 1.00 1.00 0.25
Construction 4.00 2.00 3.00 4.00 1.00

Table G.8: Pair-wise Comparison Matrix for Maintenance Cost Viewpoint

Maintenance
cost IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 0.50 0.33 0.25 0.50
Entertainment 2.00 1.00 2.00 3.00 2.00
Food sector 3.00 0.50 1.00 0.50 1.00
Textile 4.00 0.33 2.00 1.00 2.00
Construction 2.00 0.50 1.00 0.50 1.00

Table G.9: Pair-wise Comparison Matrix for Taxes Viewpoint

Vig-vfll;g?nt IT Entertainment | Food sector | Textile Construction
IT 1.00 0.50 0.33 0.33 0.33
Entertainment | 2.00 1.00 1.00 2.00 1.00
Food sector 3.00 1.00 1.00 1.00 0.50
Textile 3.00 0.50 1.00 1.00 2.00
Construction 3.00 1.00 2.00 0.50 1.00
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Table G.10: Pair-wise Comparison Matrix for Salaries and Wages Viewpoint

salaries and
wages IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 1.00 1.00 3.00 2.00
Entertainment 1.00 1.00 2.00 2.00 2.00
Food sector 1.00 0.50 1.00 3.00 3.00
Textile 0.33 0.50 0.33 1.00 1.00
Construction 0.50 0.50 0.33 1.00 1.00

Table G.11: Pair-wise Comparison Matrix for Income and Sales Viewpoint

Income and
sales IT Entertainment Food sector Textile Construction
viewpoint
IT 1.00 2.00 0.50 0.17 1.00
Entertainment | 0.50 1.00 0.33 0.20 2.00
Food sector 2.00 3.00 1.00 0.33 3.00
Textile 6.00 5.00 3.00 1.00 4.00
Construction 1.00 0.50 0.33 0.25 1.00

Table G.12: Pair-wise Comparison Matrix for Salvage Value Viewpoint

Salvage
value IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 0.33 0.25 0.25 0.33
Entertainment | 3.00 1.00 0.50 0.33 1.00
Food sector 4.00 2.00 1.00 0.50 2.00
Textile 4.00 3.00 2.00 1.00 2.00
Construction 3.00 1.00 0.50 0.50 1.00
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Table G.13: Pair-wise Comparison Matrix for Franchise Viewpoint

Slree\l,c;g:?f[ IT Entertainment | Food sector | Textile Construction
IT 1.00 0.50 0.25 0.20 1.00
Entertainment | 2.00 1.00 0.33 0.17 2.00
Food sector 4.00 3.00 1.00 0.50 3.00
Textile 5.00 6.00 2.00 1.00 4.00
Construction 1.00 0.50 0.33 0.25 1.00

Table G.14: Pair-wise Comparison Matrix for Delivery Viewpoint

V[I)eevl\;;g:‘r)]/t IT Entertainment | Food sector | Textile Construction
IT 1.00 1.00 0.25 0.50 0.25
Entertainment | 1.00 1.00 0.17 1.00 0.20
Food sector 4.00 6.00 1.00 2.00 2.00
Textile 2.00 1.00 0.50 1.00 0.33
Construction 4.00 5.00 0.50 3.00 1.00

Table G.15: Pair-wise Comparison Matrix for Flexibility Viewpoint

I\:/:(ea\),(vls(l)l:rt]}[/ IT Entertainment | Food sector | Textile Construction
IT 1.00 0.50 1.00 0.20 1.00
Entertainment | 2.00 1.00 2.00 0.33 2.00
Food sector 1.00 0.50 1.00 0.25 2.00
Textile 5.00 3.00 4.00 1.00 4.00
Construction | 1.00 0.50 0.50 0.25 1.00

Table G.16: Pair-wise Comparison Matrix for Quality Viewpoint

Vg\lljva;)lcl)tlxlfl t IT Entertainment | Food sector | Textile Construction
IT 1.00 2.00 0.25 0.50 0.25
Entertainment | 0.50 1.00 0.20 0.33 0.20
Food sector 4.00 5.00 1.00 2.00 3.00
Textile 2.00 3.00 0.50 1.00 1.00
Construction 4.00 5.00 0.33 1.00 1.00
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Table G.17: Pair-wise Comparison Matrix for Control Viewpoint

VIC(:E?/\;"FES?I!]t IT Entertainment | Food sector | Textile Construction
IT 1.00 0.33 3.00 0.33 2.00
Entertainment | 3.00 1.00 2.00 0.50 3.00
Food sector 0.33 0.50 1.00 0.20 0.50
Textile 3.00 2.00 5.00 1.00 4.00
Construction 0.50 0.33 2.00 0.25 1.00

Table G.18: Pair-wise Comparison Matrix for Risk Management Viewpoint

Risk
managfement IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 0.33 0.50 0.25 0.20
Entertainment 3.00 1.00 1.00 0.50 0.33
Food sector 2.00 1.00 1.00 0.50 0.33
Textile 4.00 2.00 2.00 1.00 0.50
Construction 5.00 3.00 3.00 2.00 1.00

Table G.19: Pair-wise Comparison Matrix for Increasing Capacity Viewpoint

Increasing
capacity IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 3.00 0.50 0.33 3.00
Entertainment | 0.33 1.00 0.25 0.20 2.00
Food sector 2.00 4.00 1.00 0.50 4.00
Textile 3.00 5.00 2.00 1.00 6.00
Construction 0.33 0.50 0.25 0.17 1.00
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Table G.20: Pair-wise Comparison Matrix for Customer Benefit Viewpoint

Customer
benefit IT Entertainment | Food sector | Textile Construction

viewpoint
IT 1.00 0.25 0.50 0.50 0.33
Entertainment | 4.00 1.00 2.00 4.00 3.00
Food sector 2.00 0.50 1.00 3.00 2.00
Textile 2.00 0.25 0.33 1.00 0.50
Construction 3.00 0.33 0.50 2.00 1.00

Table G.21: Pair-wise Comparison Matrix for Un

iqueness Viewpoint

L{/?éevl;eor:?]is IT Entertainment | Food sector | Textile Construction
IT 1.00 0.50 4.00 3.00 3.00
Entertainment | 2.00 1.00 5.00 3.00 4.00
Food sector 0.25 0.20 1.00 0.33 0.50
Textile 0.33 0.33 3.00 1.00 2.00
Construction 0.33 0.25 2.00 0.50 1.00

Table G.22: Pair-wise Comparison Matrix for Future Potential Viewpoint

Future
potential IT Entertainment | Food sector | Textile Construction
viewpoint
IT 1.00 0.50 0.25 0.33 0.20
Entertainment | 2.00 1.00 0.20 0.50 0.25
Food sector 4.00 5.00 1.00 2.00 0.50
Textile 3.00 2.00 0.50 1.00 0.33
Construction 5.00 4.00 2.00 3.00 1.00
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