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Preface

In today’s competitive business world, the success of
businesses is closely linked not only to the efficiency of
their internal processes but also to the effectiveness of their
supply chain relationships. Choosing the right supplier is
critical to business sustainability, especially in industries like
restaurants, where supply continuity, quality, and cost are
highly sensitive.

Supply chain management in the food and beverage
industry is not just about sourcing raw materials; it has a
direct impact on food safety, customer satisfaction, brand
reputation, and cost control. Incorrect or inadequate
supplier selection can lead to serious negative consequences,
such as food safety violations, decreased service quality, and
customer loss. Therefore, food and beverage companies
need more scientific, objective, and strategic methods for
supplier selection.

At this point, game theory stands out as a valuable tool
for decision-makers. Game theory is a powerful method that
analyzes the conflicts of interest, collaboration opportunities,
and strategic behaviors of different actors through
mathematical models. Because relationships between
restaurants and suppliers often involve interdependencies
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and strategic decisions, game theory offers an effective
framework for understanding these relationships and
developing optimal solutions. This enables not only
short-term cost advantages but also long-term sustainable
collaborations.

This book is derived from the BAP Project No. 2025/026,
“Applicability of Game Theory in Effective Supplier Selection
in Restaurants,” supported by the Balikesir University BAP
Unit.

The book aims to be a useful resource for business and
department managers and employees working in the food
and beverage sector and to contribute to literature.
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CHAPTER 1

1. Introduction

The supply chain is a chain consisting primarily of
producers and distributors who provide raw materials,
transform these raw materials into by-products or final
products, and bring the resulting products to the market
(Ozdemir, 2004). Supply chain management encompasses
the planning, development, control, and proper execution
of all activities in these areas, particularly by the producer,
throughout the entire process from the producer to the
customer (Biiyiikozkan and Vardaloglu, 2008; Sarioglan,
2017a). A supplier is essentially a person, business,
institution, or organization that provides a service or
product, which is at the core of all these processes. Supplier
selection is an important decision that affects both the supply
chain management from start to finish and the success of
the business indirectly or directly (Sarioglan, 2017b; Over
Ozgelik and Eryilmaz, 2019).

Purchasing operations account for a generous portion
of businesses’ expenses. Purchasing operations can be
carried out through suppliers. Businesses intend to obtain
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high-quality products that suit their purposes at the most
favorable price, with the best delivery timing and conditions.
Therefore, identifying potential suppliers, selecting from
among identified potential suppliers, evaluating the selected
supplier, designing development programs, and conducting
performance analyses are crucial for an effective supplier
selection process (Ozdemir, 2010). In general, in an effective
supplier selection process, multi-criteria decision-making
methods are used when deciding among potential suppliers.
Among these multi-criteria decision-making methods, AHP
(analytical hierarchy process), ANP (analytical network
process), PROMETHEE and MOORA are commonly used
(Sarioglan and Arslan, 2020; Dalbudak and Rengber, 2022).
In addition to these widely used methods, game theory can
also be effectively used in the supplier selection process.

Game theory is a decision-making approach that is
based on human behavior and preferences, has principles
appropriate to its nature, and includes interdisciplinary
features. Since it focuses on strategic situations between two
parties, the game theory approach to decision-making is a
method in which the parties adhere to their mutual strategic
moves (Aktan and Bahge, 2013). Game theory, applicable
both in daily life and in solving complex problems, is a reliable
decision-making method that incorporates mathematical
expressions guided by strategies.

This study aimed to test the applicability of game theory
as a decision-making method in restaurants’ effective supplier
selection processes. A scale developed by the researchers,
based on a comprehensive literature review, was adapted
to a predetermined sample group and analyzed within the
scope of a quantitative research design. The data obtained
from the study were analyzed using statistical methods, and
the findings were evaluated considering the purpose of the
study.



CHAPTER 2

2. Conceptual Framework

This section of the study will include literature-based
information on supply chain management, the supplier
selection process, and game theory.

2.1. Supply Chain Management

The supply chain is an integrated system encompassing
the process of sourcing raw materials and parts, transforming
them into final products, and delivering them to retailers and
customers with added value. This system ensures that many
business processes such as material supply, procurement,
production, sales forecasting, sales, customer service,
inventory management, and distribution are carried out in

harmony (Oztiirk, 2016).

The concepts of supply chain and supply chain
management cover a broad area in literature. Monczka,
Trent, and Handfield (1998) define the supply chain
as “encompassing all processes from the raw material
stage to the delivery of goods to the end user. It includes
systems management, production, assembly procurement,
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production  planning, order processing, inventory
management, warechousing, and customer service,” adding
that successful supply chain management integrates and
coordinates all these activities for a sustainable competitive
advantage. La Londe and Masters (1994) stated that two
or more companies in the supply chain, typically including
buyers, sellers, logistics, and warehousing activities,
engage in a relationship with each other in an integrated
and synchronized manner, even if there is no formal legal
contract. Houlihan (1988), who stated that supply chain
management differs significantly from a classical logistics
approach, emphasized that the elements constituting the
supply chain (production, procurement, distribution, etc.)
cannot be considered separately, that the process depends on
strategic decisions, and that integration is always necessary.
Mentzer, DeWitt, Keebler, Min, Nix, Smith and Zacharia
(2001) in their study to create a general definition by
examining various aspects of the supply chain, defined the
supply chain as “the systematic and strategic coordination
of traditional business functions and tactics across business
functions within a particular company and businesses
within the supply chain, with the aim of improving the
long-term performance of individual companies and
the entire supply chain”. Supply chain management can
be described as a process that includes classic logistics
operations such as warehousing and transportation, as well
as information processing, strategic decision-making, and
value-generating activities (Kopczak, 1997). Supply chain
management has also been shown to have a positive impact
on other management areas of companies, such as quality
management (Theodorakioglou, Gotzamani and Tsiolvas,
2006). Lummus and Vokurka (1999) made a observation
that “successful companies will be those that manage all
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nodes of the supply chain, from their suppliers’ suppliers to
their customers’ customers.”

Although the concept of logistics, which has a military
origin, has developed for centuries with the trade made to
meet war needs and the supply of materials for construction,
with the start of transporting people and goods with large
ships (Kogak, 2020). Before the 1970s, purchasing was
a function that was done on paper for businesses, was
unplanned, thought to have no effect on profitability, and
therefore was seen as an irregular and uncoordinated job,
and therefore not invested in. However, after the 1980s, the
increasing global competition environment led businesses to
become aware of the importance of the purchasing function,
and the purchasing function began to be accepted as a
managerial activity.

The concept of logistics originates from a military
perspective and, for centuries, was limited to trade activities
aimed at meeting wartime needs and the procurement of
materials for construction. Although the transportation of
people and goods began to develop with the construction
of large ships, until the 1970s, purchasing was largely
viewed as a paper-based activity in businesses, unplanned,
and deemed unprofitable. Consequently, investments in the
purchasing function were not made during that period, as it
was considered a disorganized and uncoordinated endeavor.
However, increasing global competition from the 1980s
onward led to a growing awareness of the importance of
the purchasing function within businesses, and this function
increasingly came to be recognized as a managerial activity.
This function, previously not handled by a single department,
has since been consolidated into a single department. By
the 1990s, it became clear that successful purchasing not
only yields profit from total cost but also has the potential
to create consumer value. To achieve this, businesses
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adopted an integrated logistics approach, recognizing that
logistics is a factor that can impact all other aspects of the
business. Factors such as increased global competition, the
undeniable power of consumers, and advancing technology
in the late 1990s pushed companies to adopt supply chain
management rather than an integrated logistics concept.
The purchasing function has moved away from short-
term tactics and become a strategic element involving
long-term planning with the supply chain management
approach. With the emergence of the concepts of supply
chain and supply chain management, the need to minimize
costs, storage, and timely distribution, as well as supplier
selection and establishing good relationships with suppliers
through supply chain management, has come to the fore.
The rapid advancement of technology and increased global
competition since the 2000s have caused businesses to face
numerous problems, such as the need to quickly identify
fluctuations in supply and demand, the need for up-to-
date and accurate information, flexibility, and disruptions
in process monitoring. The solution to these problems has
been the transition to e-supply chain methods that provide
high visibility, flexibility, full control, and speed (Trent and
Monczka, 1998; Akturan, 2009; Wisner, Tan and Keong
Leong, 2009).

Supply chains are essentially divided into three categories:
the “Basic Supply Chain,” which includes only the buyer,
seller; and customer; the “Extended Supply Chain,” which
also includes the supplier’s suppliers and distributors;
and finally, the “Top-Level Supply Chain,” which also
includes third-party suppliers and financing providers. This
distinction is illustrated in Figure 1.
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Figure 1: Supply Chain Structure

Source: Eymen, 2007

The primary objective of supply chain management is

to meet customer demands by utilizing external resources
through strategic decisions (Siddiqui, Abbas, Idrees,
Khan, Minhas, 2022). Other objectives of supply chain
management are as follows (Ozdemir, 2004):

» Increase customer satisfaction,

* Reduce cycle time,

+ Ensure the reduction of inventory and inventory-re-

lated costs,

» Reduce product defects,

+ Reduce operating costs

In line with all these objectives, supply chain management
encompasses certain processes. Supply chain management
processes are considered to be eight processes that are

generally accepted and defined by members of the Global
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Supply Chain Forum. These are (Croxton, Garcia-Dastugue,
Lambert and Rogers, 2001):

Customer Relationship Management: Sheds light on
developing relationships between businesses and the-
ir customers. It targets both existing customers and
customers the business wishes to reach. Efforts are
made to increase the loyalty of existing customers and
attract potential customers to the business (Reinartz,
Krafft and Hoyer, 2004; Lambert, 2008).

Customer Service Management: This is the process
where the business and the customer interact directly.
Information such as the status of the order, delivery
time, and condition of the product is communicated
directly to the customer. This information is conve-
yed to customers through interfaces created by the
companies. It is also a process responsible for agree-
ments made with customers (Karasu, 2000).

Demand Management: Businesses plan their produc-
tion activities to determine the quantities of products
expected to be produced in the future or that need to
be produced now. To do this, demand for the product
must first be determined. Demand is determined by
conducting market research. This process can also be
used as a precaution against potential future fluctuati-
ons in demand (Oztiirk, 2016).

Order Processing: This involves designing the logisti-
¢s network, meeting customer expectations, and ful-
filling orders. It requires integrated manufacturing,
logistics, and planning activities (Dinger, 2009).

Manufacturing Flow Management: This involves the
production of goods and their delivery to the target
market. It encompasses the planned execution of ne-
cessary production in a specific flow to meet customer
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demands and needs. The goal is to determine produ-
ction capabilities and optimize them for the best pos-
sible delivery to the customer (Ciravoglu, 2006).

Supplier Relationship Management: This is of cri-
tical importance in terms of business operations. A
well-established network of relationships with supp-
liers means cost efficiency, increased effectiveness, fa-
cilitating technological developments, and increased
competition in the market for companies (Sheth and
Sharma, 1997). Supplier relationships directly affect
company performance (Gadde and Snehota, 2000).
The supplier’s contribution to the company’s core
competencies and competitive advantage should be
taken into account (Dyer, Cho and Cgu, 1998). Han-
dfield and Nichols (1999) state that a single mistake
in supply chain relationship management can affect
all supply chain members, adding that “without ef-
tective supply chain organizational relationships, any
effort to manage the flow of information or materials
throughout the supply chain is likely to fail.” Supplier
selection is extremely important for effective supply
chain relationship management. Appropriate supplier
selection and evaluation can be performed using mul-
ti-criteria decision-making techniques, mathematical
programming, artificial intelligence, expert systems,
and multivariate statistical analysis methods (Ozde-

mir, 2007).

Product Development and Commercialization: This
involves developing new products and presenting
them in the most appropriate way to reach the tar-
get market. The most critical point in this process is
being able to enter the market on time. It plays a key
role in maintaining companies’ competitive advanta-

ges (Ozdemir, 2004).
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+ Returns Management: Similar to other processes, it
is essential for a sustainable competitive advantage
(Lambert and Cooper, 2000). It involves the colle-
ction of returns, testing and sorting processes, and
examining reusability and recyclability features (Oz-
tiirk, 2016).

In conclusion, supply chain management is a holistic
structure that encompasses not only the movement of goods
and services but also many critical elements, from customer
relationships to supplier collaborations, from production
tflow to return processes. These eight basic processes defined
by the Global Supply Chain Forum provide a guiding
framework for increasing the competitiveness of enterprises,
ensuring customer satisfaction and achieving sustainable
growth. Therefore, effective supply chain management
becomes a strategic element that directly determines both
operational efficiency and long-term success in dynamic
sectors like restaurants.

2.2. Supplier Selection and Supplier Selection
Criteria

Supplier selection is an important part of the supply
chain management process. Supplier management plays a
significant role in achieving the company’s goals. Factors
such as the quality of raw materials provided by the supplier,
delivery date, and supply conditions can directly affect the
tinal product and shape the expectations of the company’s
customers (Gokalp and Soylu, 2010). Globalization and
the resulting increase in global competition, changing
commercial practices worldwide, environmental sensitivity,
shorter product life cycles, and accelerated new product
development processes, increased product complexity,
consumers’ growing quality awareness, technological
developments leading to increased customer demands, and
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similarly evolving competitive environments with rising
customer expectations and demands compel businesses to
enter into long-term strategic agreements with suppliers
and manage an effective supplier selection process (Jain,
Wadhwa and Deshmukh, 2006).

The supplier selection process consists of five stages.
The first stage is determining the company’s objective.
The company must decide what type, quality, and form of
raw material it wishes to purchase. Next, potential supplier
pools should be created, and supplier evaluation criteria
should be determined based on the company’s objective
and the expected characteristics of the raw material. For
each criterion determined, the suppliers in the supplier
pool must be reviewed and evaluated. This evaluation stage
is important to avoid undesirable results; therefore, an
appropriate evaluation method must be selected. After all
these steps, the supplier selection can be finalized. Figure 2
shows these stages.

e ==
- 9
g p. S
P — T —
( Detarmination of evaluation criterin ) ( Ciarintinisin ah iiiiens >
B = = B — —
x,__\ -
s

. -

= 3 - —4
( Determining the criterin values of supplers )

C:IE ciding an the appropriste svaluation -nell’-u-ﬁ)
( Selecting appropriate supplieds) )

Figure 2: Supplier Selection Process

Source: Gokalp and Soylu, 2010
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Dickson (1966), who conducted one of the first
studies in the literature on supplier selection, identified
23 important criteria for supplier selection in his study.
The most important of these criteria was quality, followed
by delivery, performance history, warranty and claim
policies, production facilities and capacity, price, technical
competence, and financial condition as relatively important
criteria. Procedural compliance, communication system,
reputation and position in the industry, willingness to
do business, management and organization, operational
controls, repair and service, attitude, impression, packaging
capability, history of labor relations, geographic location,
past business volume, and training assistance are considered
moderately important, and finally, mutual agreements are
considered slightly important criteria (Dickson, 1966).
Subsequently, in their 1991 study, Webber, Current and
Benton examined 74 articles written between 1966 and
1991 on supplier selection and concluded that the most
important criteria were quality, delivery, and pricing. Based
on studies currently available in the literature, it is possible
to say that the most important criteria are still cost, quality,
and delivery (Akytiz, 2012).

Establishing a pool of suppliers that meet the specified
criteria is crucial for conducting an effective supplier
selection process. After evaluating potential suppliers based
on the selected criteria, the next key step in the process is
determining the supplier selection method. Suppliers can be
selected using methods such as listing, ranking, and scoring,
or multi-criteria decision-making methods such as AHP,
ANPD, Electre, Promethee, Data Envelopment Analysis,
and VIKOR, and fuzzy logic applied to these multi-criteria
decision-making methods (Giiner, 2005; Sarioglan, 2016).
Multi-criteria  decision-making methods are algorithms
developed to facilitate decision-making on complex issues
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involving numerous criteria. If all the information about
the situation is known and the accuracy of this information
is certain, classical multi-criteria decision-making methods
are used; if all the information about the situation is not
known and the information obtained is not clear, fuzzy logic
is adapted to multi-criteria decision-making methods and

used (Dalbudak and Rengber, 2022).

The fact that raw materials form the basis of many
products, the need to ensure that investments in suppliers
do not result in losses, the necessity to protect customer
expectations and corporate image, and the desire to maintain
existence in an increasingly competitive environment make
supply chain management and, consequently, supplier
selection extremely important (Ecer and Kiigiik, 2008).
Supplier selection has become a strategic management
element rather than merely a cost-focused decision. Adopting
an effective supplier selection process enhances businesses’
ability to adapt to changing conditions and provides them
with numerous benefits.

2.3. Game Theory

Game Theory is a mathematical approach that describes
and analyzes situations of conflict, cooperation and
coordination (Gichter, 2004). Game theory, which helps
make decisions and set strategies in the face of uncertainty,
is used to solve problems where there is a conflict of interest
between decision-makers ($ahin and Miran, 2008).

Game theory comes into play when individuals’ strategies
depend on the decisions of other individuals (players). Even
in daily life, every individual interacts with other individuals.
Individuals make decisions based on the behavior of those
around them. In this decision-making process, individuals
can develop cooperation with others around them or
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enter into conflict. Therefore, any situation in which
individuals interact can fall within the scope of game theory
(Yalgintas, 2015). For example, each driver on the road
has a destination they want to reach. A traffic jam causing
drivers to choose another route means that their decisions
are influenced by the decisions of other drivers. Or, if there
are only two butchers in a town, both butchers know that
the prices they set, and therefore the money they earn,
will depend on the prices of the rival butcher. On a larger
scale, for example, all countries in the world consume fossil
fuels for various reasons. This increases carbon emissions.
Carbon emissions can lead to global warming, affecting
every living thing on Earth. While some countries choose
to implement environmental policies to reduce carbon
emissions, other countries may continue to consume fossil
tuels in order to sustain economic growth. When this is the
case, countries that continue to consume fossil fuels may
get ahead of environmentally friendly countries in industrial
competition, but if every country continues to consume
tossil fuels, all countries may lose in the long run. As a result
of this mutual interaction and conflict of interests, each
country is affected by the decisions of other countries and
may become dependent on each other in this situation. The
only common point in all these situations is that the players
are dependent on each other. Therefore, game theory can be
described as an applied branch of mathematics that examines
conflicts involving mutual strategic decision-making, where
the strategies of decision-makers depend on the strategies of
other decision-makers (Kural, 2007). Blaise Pascal explains
reasoning with game theory with the following words:

“There ave veally only two possibilities: either God exists, or
He does not. There ave two choices: you either believe in God,
or you do not. If you believe, you try to be a good person and
deprive yourself of cevtain blessings in the name of God. If you
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don’t believe, you behave and live as you wish. If God does not
exist and you don’t believe, so much the better. If God exists and
you don’t believe, you’re doomed. If God does not exist but you
believe he does, the vestricted life you lead is wasted. If God exists
and you believe, even if you lead o somewhat vestvicted life in this
world, the eternal veward is yours.” (cited by Kural, 2007). In
game theory, each move is assigned a certain value, and even
under the worst conditions, the strategy with the highest
value is chosen.

Every game has three elements. These are the players,
the strategy, and the payoft or reward. The player is the
decision-making element within a game. Depending on
the nature of the game, these players can be individuals,
companies, governments, etc. The important thing here
is that there are two or more players and that each player
in the game aims to achieve the best possible outcome for
themselves (Keskin, 2009). Strategy refers to the choices
available to each player. Players’ strategies may change
and evolve depending on the course of the game. Strategy
must have three characteristics: completeness, certainty, and
alternative choices. Strategies must be fully related to the
games, determined within the framework of the game’s
requirements rather than randomly, and open to alternatives
in the event of any adverse circumstances (Gacar, 2021).
Gains or payments represent the outcomes that may occur in
the game environment. Situations such as winning, losing,
or withdrawing from the game are negative, positive, or
zero, and the proportional and mathematical expression of
players’ gains or payments (losses) is included in this element
(Demirci, 2019). One of the most famous examples of game
theory is the Prisoner’s Dilemma phenomenon (Giiney and
Bahgekapili, 2010). According to this, the police arrest
two prisoners for a simple crime but suspect that the two
people they have arrested may have actually committed a
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more serious crime. The police cannot bring the suspects
to court due to insufficient evidence. Therefore, the police
offer the criminals two options: to confess to their crimes
or not to confess. If neither confesses, they will receive a
short prison sentence for the minor crime they committed.
If both confess, both suspects will receive a medium prison
sentence. However, if one confesses and the other does
not, the suspect who confesses will receive a much smaller
sentence, while the suspect who does not confess will receive
a larger sentence (Giinor, 2020; Yenisoy and Hassan, 2024).
Figure 3 shows the possible strategies and outcomes.

Prisoner A Prisoner B
Don’t confess Confess

Prisoner A 10 years

Don’t confess
Both 1 year PrisonerB 3 months

Prisoner A 3 months
Confess Prisoner B 10 years Both Byears

Figure 3: Prisoner’s Dilemma

Source: Ugan, 2008

Each suspect is a player. Both players want the best
outcome for themselves. The decisions the suspects make
are strategies. However, each suspect’s strategy depends
on the other suspect’s strategy. The best outcome for the
suspects is to receive the shortest prison sentence possible,
which means confessing, but being certain that the other
party will not confess. In this situation, the suspects can
choose to cooperate or confess. The value they assign to
each outcome determines their decision, which can be a gain
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or a loss. This phenomenon is a perfect example of game
theory because it encompasses all its elements.

Looking at the historical development of Game Theory,
it is evident that the logic in question was actually applied
by people long before. The logic of the marriage contract
contained in the Talmud, a book of rules written in
500 AD with the aim of regulating the social life of the
Babylonians, remained incomprehensible for many years,
but it was later seen that this marriage contract contained
a game theory logic based entirely on cooperation. In the
ongoing process, some studies were conducted on strategic
thinking, especially for military interests. Sun Tzu’s scrolls
entitled The Art of War are an example of this (Geng and
Kadah, 2018). The logic of game theory was seen in the
correspondence between Blaise Pascal and Pierre de Fermat
in 1654 on probability and risk (Sahin and Eren, 2012), but
the real foundations of game theory were laid by observing
people’s strategy and chance games. In 1913, Zermelo
studied the game of chess and defined a game structure
stating that either white or black wins, otherwise it is a draw,
and this situation later became known as the “Zermelo
Theorem” (Turgut and Ugan, 2022). The first application
of game theory was proposed by Emile Borel in 1927 using
the minimax principle. In 1938, Augustin Cournot’s work
emphasized that in order for one of the parties, a company,
to maximize its profits, it must take into account the supply
quantities of the other parties, thus introducing game theory
into the field of economics (Muntag, 2023). In 1944, Von
Neumann and Morgenstern conceptualized game theory for
the first time in their book “Game Theory and Economic
Behavior” and defined possible solutions for two-person
zero-sum games. Subsequently, John Nash pioneered Game
Theory with his doctoral thesis titled “Non-Cooperative
Games” and his work between 1950 and 1954, developing
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the concept of “Nash Equilibrium,” which defines a balance
point where each player makes the best decision and no one
wants to change their decision. John Nash was awarded
the Nobel Prize in Economics for his contributions to
Game Theory (Yalgintag, 2015; Muntas, 2023). Today, the
concept of Game Theory is used in many disciplines, from
economics to sociology, psychology to biology. In their
study, Bekmez and Calig (2011) examined the direction
of credit usage between the banking sector and various
customer types in Turkey under asymmetric, i.e., uncertain,
information, within the framework of game theory rules.
They concluded that Nash Equilibrium would be achieved
when banks grant credit to customers with the ability to pay
and customers repay the credit they receive on time. It was
observed that all equilibria outside this equilibrium would
have negative consequences for the banking sector. Kose
(2014), in their study aimed at demonstrating that financial
sanctions, which any state or group of states can impose on
another state or group of states without the use of military
force, can be examined within a “game theory” framework,
determined that a combination of strategies developed by
the sanctioning country and the target country could lead to
a balanced strategy. On the other hand, Deniz and Akbagh
(2018), in their study aimed at testing the applicability of
game theory in educational organizations, concluded that
education is generally a state monopoly and therefore not
a suitable field for the application of the theory, as it is far
removed from concepts that could create conflict, such as
profit-loss, cost, and competition. Ozer and Ozgelik (2010),
in their work, aimed to maximize profits for producers by
determining the best time to sell harvested cotton products
using game theory logic. In a study conducted by Asoy
(2018), game theory logic was applied to an example case
to overcome the glass ceiling syndrome that women may
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experience in their professional lives. The study sought to
find a balance where women both break the glass ceiling and
earn profits, and discussed the conditions necessary for this
balance to exist.

The literature also contains some examples of the use of
game theory in supplier selection processes from various
perspectives. In a study by Hos and Demirer (2022),
different buyer-supplier games were designed by defining
various scenarios specific to a business. In this study,
which particularly considers competitive strategies, the
main objective is to adapt the applicability of game theory
to supplier selection. Similarly, Canli and Aplak (2016)
addressed a supply chain management application specific
to the defense industry within the framework of uncertainty
using game theory methods, ensuring that the parties made
decisions within the framework of game theory based on
predetermined strategies and priorities. Mohammaditabar,
Ghodsypour and Hafezalkotob (2016) designed both
cooperative and non-cooperative games in the supplier
selection process within scenarios based on the total costs of
both the buyer and the seller. Lau, Shum, Nakandala, Fan
and Lee (2020) developed a game theory model to monitor
transparency among organic fruit suppliers from a different
perspective. Rzeczycki (2022) used game theory methods
for supplier selection in his study but concluded that the
outcome of the process is directly linked to the decision-
maker’s personality. Mediavilla, Mendibil and Bernardos
(2021) pointed out that game theory applications in
supplier selection processes are mostly carried out using
basic and simple resources, and therefore the effects they
would have on the supply of complex products requiring
more layers and care are not yet known. They constructed
a game theory scenario for complex products specific to
an automotive company and concluded that this method
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enables faster and more robust progress within the process,
greatly simplifying it.

As mentioned in the previous paragraph, it has been
concluded that game theory facilitates and accelerates the
supplier selection process in different sectors, is suitable for
use in uncertain and complex situations, and is applicable in
all of these cases. However, no game theory model has been
found in the literature that has been applied to a supplier
selection process in restaurants. In the following sections,
the applicability of game theory in effective supplier
selection processes for restaurants will be tested using a scale
developed by researchers, and the results will be evaluated.



CHAPTER 3

3. Method

The purpose of this study is to test the applicability of
game theory in conducting an effective supplier selection
process specifically for restaurants. In line with this objective,
the study has been designed within the framework of a
quantitative research design. The purpose of quantitative
research is to determine the relationships between
phenomena and understand the nature of these phenomena.
Data defined by numerical expressions can be statistically
meaningful, proving the reliability of the data. Furthermore,
in quantitative research, hypotheses determined by the
researcher can be tested, and precise definitions can be made
(Garip, 2023).

A comprehensive literature review was conducted,
covering both domestic and foreign sources and documents
previously published on the subject. Literature review
fills gaps and deficiencies, expands and enriches previous
studies, eliminates studies previously conducted with the
same perspective and method, enables the identification of
opposing and concurring views, and finally adds depth to
the research (Demirci, 2014).
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In the study, the survey design (questionnaire method)
was used as the data collection technique among quantitative
research methods. The “Survey on the Applicability of Game
Theory in Effective Supplier Selection in Restaurants,”
developed by the researchers for data collection purposes,
was used as the data collection tool. The questionnaire was
administered to restaurant managers in Istanbul, Izmir,
Ankara, and Antalya. The data obtained were analyzed using
the SPSS statistical analysis package in accordance with the
research design and nature of the study. The results obtained
from the analyses were evaluated in line with the purpose of
the study.

The population of the study consists of restaurant
managers located in the provinces mentioned above. A
sample group was created from the population using simple
random sampling. Given that the deviation value is .05 and
the population size is 100,000 or more, the sample must
consist of at least 384 participants (Koklii, Biiyiikoztiirk and
Cokluk, 2007; Neuman and Robson, 2014). Therefore, the
study was conducted with 396 participants.



CHAPTER 4

4. Hypotheses

H,: There is a statistically significant difference between
the operating periods of businesses and their views on game
theory.

H,: There is a statistically significant difference between
the number of products on business menus and views on
game theory.

H,: There is a statistically significant difference between
businesses’ raw material purchasing cycles and their views
on game theory.

H,: There is a significant positive difference between
businesses with shorter raw material procurement cycles and
views on game theory.

H,: The number of products on a business’s menu aftects
their ultimate goal of purchasing products at the best price.

H,: Participants who are certain that the final objective
decided upon before starting the supplier selection process
is the most appropriate decision for the represented business

23
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do not change their final objectives in response to situations
encountered during the process.

H_: Participants who have made their final decision before
the supplier selection process begins can also collaborate
with the supplier during the process.

H,: Participants who anticipate every possible outcome in
the supplier selection process also assign a value (acceptable,
unacceptable, no impact, etc.) to each possible outcome in
advance.



CHAPTER 5

5. Analyses and Findings

Cronbach’s Alpha reliability test was applied to test
the reliability of the scale. As a result of the test, the
reliability coefficient of the scale was determined to be 0.73.
Considering that the accepted range for Cronbach’s Alpha
reliability coefficient is 0.70-0.90 (Uzunsakal and Yildiz,
2018; Adeniran, 2019), the scale was considered reliable.

Tible 1. Reliability Analysis

Cronbach’s Alpha Based on
Cronbach’s Alpha Standardized Items N of Items

737 718 12

After confirming the reliability of the scale, factor
analysis was conducted to determine its validity. The KMO
test showed that the sample size was appropriate for factor
analysis, and the Bartlett sphericity test showed that the
correlation between items was sufficient. The scale was
found to be suitable for factor analysis. The test results
showed that the scale had a validity of 63%.
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Table 2. KMO and Baviett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,806
Bartlett’s Test of Approx. Chi-Square 1206,968
Sphericity df 66

Sig. ,000

Table 3. Explovatory Factor Analysis

Extraction Sums of Squared Loadings

Total % of Variance Cumulative %
3,564 29,699 29,699
1,790 14,916 44615
1,251 10,427 55,042
1,026 8,549 63,591

Exploratory Factor Analysis (EFA) revealed that the scale
has 4 distinct factors, with these 4 factors contributing to
the total explained variance at rates of 29.69%, 14.91%,
10.42%, and 8.54%, respectively. The table below shows the
factors to which the items belong and their factor loadings.

Table 4. Factor Loads

Items Factor 1 Factor 2 Factor 3 Factor 4
11 772

12 ,666

13 818

14 797

15 ,762

16 975
17 ,731

18 ,794

19 777

110

111 ,769

112 715
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The first sub-dimension consists of items 1, 2, 3, 4, and
5; the second sub-dimension consists of items 7, 9, and
12; the third sub-dimension consists of items 8 and 11;
and finally, the fourth sub-dimension consists of item 6.
Item 10 was found not to belong to any sub-dimension.
As a result, the first sub-dimension was named the goal-
oriented approach, the second sub-dimension the strategy
and interest-oriented approach, the third sub-dimension
the proactive flexible approach, and finally, the fourth sub-
dimension the collaborative approach.

Normality tests were applied to determine whether the
statements on the scale showed a homogeneous distribution.
Normality tests are important in determining whether to use
parametric or nonparametric analysis methods in subsequent
analyses. Skewness and kurtosis values are used to determine
the normality of the scales. There are different opinions on
these values, such as that they should be between +1.0 and
-1.0 (Huck, 2012) or that they should not be greater than
2 (Kim, 2013). Since the Skewness and Kurtosis values
of the scale used in the study met the normality criteria,
it was deemed appropriate to continue the analyses with
parametric tests.

Table 5. Normality Analysis

Statistic Std. Error
toport Mean 3,9478 ,02253
Skewness -,602 ,123
Kurtosis ,170 245

Descriptive analyses were conducted to determine the
participants’ descriptive characteristics. The table below
contains descriptive information about the participants.
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Table 6. Descriptive Characteristics of the Pavticipants

Duration of the business’s operations n %
0-5 years 7 1,8
6-10 years 22 5,6
11-20 years 85 21,5
21-30 years 143 36,1
31 years and over 139 35,1
Number of products on the establishment’s menu n %
1-20 2,0
21-40 24 6,1
41-60 68 17,2
61-80 132 33,3
81 and above 164 41,4
The frequency of raw material purchases by the n %
business
Hourly 65 16,4
Daily 100 25,3
Weekly 59 14,9
Monthly 118 298
Annual 54 13,6

The majority of participants stated that the duration of
their companies’ operations ranged from 21-30 years to
31 years and above, that the number of products on their
companies’ menus ranged from 61-80 items to 81 items
and above, and finally that their companies’ raw material
purchasing cycles varied between daily and monthly.

One-Way ANOVA tests were applied to test the

hypotheses and understand the relationship between
the responses to the scale statements and the descriptive
frameworks. The ANOVA test examining the operating

periods of the companies and their participation in the scale

statements is shown below.
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Table 7. ANOVA Results of the Diffevences Between Game Theory
Views of Businesses Accovding to Their Operating Duration

Sum of Mean

Squares df Square F Sig.
Between Groups 32,133 4 8,033 66,499 ,000
Within Groups 47,233 391 121
Total 79,366 395

The results of the ANOVA test show that there is a
statistically significant difference between the length of
time participants have been working at their companies
and their views on game theory. H1 is accepted. A post-hoc
test was conducted to understand which groups exhibit this
difference.

Table 8. Post-Hoc Analysis of Differvences Between Activity Duration
Groups

Multiple Comparisons

Dependent Variable: toport

Tukey HSD

(I) What is the (J) What is the Mean

operating period of the operating period of the  Difterence

business? business? (1)) Sig.

0-5 years 6-10 years -,23810 512
11-20 years -,68025" ,000
21-30 years -,98926° ,000
31 years and above -1,19493" ,000

6-10 years 0-5 years ,23810 512
11-20 years -,44216° ,000
21-30 years - 75117 ,000

31 years and above -,95683" 000

bl
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11-20 years

21-30 years

31 years and over

0-5 years ,68025"
6-10 years 44216’
21-30 years -,30901"
31 years and over -,51468"
0-5 years ,98926"
6-10 years ,75117"
11-20 years ,30901°
31 years and over -,20567"
0-5 years 1,19493"
6-10 years ,95683"
11-20 years ,51468"
21-30 years ,20567°

,000
1000
,000
,000
,000
1000
,000
,000
,000
1000
,000
,000

*. The mean difterence is significant at the 0.05 level.

The results of the data obtained show that there has been
a positive increase in views on game theory with an increase

in the duration of business activities. In order to determine

the approach to the sub-dimensions of the scale with the
duration of business activities, another ANOVA and post
hoc test were applied to the sub-dimensions of the scale.
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Table 9. ANOVA Results of the Diffevences Between the Operating
Periods of the Businesses and Scale Sub-Dimensions

Sum of Mean

Squares df Square F Sig.
Between Groups 101,276 4 25319 79,446 ,000
Within Groups 124,610 391 ,319
Total 225,886 395
Between Groups 5,687 4 1,422 6,314 ,000
Within Groups 88,040 391 225
Total 93,727 395
Between Groups 7,615 4 1,904 7,833 ,000
Within Groups 95,029 391 ,243
Total 102,643 395
Between Groups 119,588 4 29897 39,752 ,000
Within Groups 294,069 391 ,752
Total 413,657 395

Following the ANOVA test, a post-hoc test was applied
upon finding a significant difference between the operating
periods of the businesses and the sub-dimensions of the
scale.
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Table 10. Post-Hoc Analysis of Differences in Scale Sub-Dimensions
Among Activity Duration Groups

Multiple Comparisons
Dependent Variable: toport
Tukey HSD

(I) What is the (J) What is the Mean

operating period of  operating period of the  Difterence

the business? business? (I-]) Sig.

0-5 years 6-10 years -,54416 174
11-20 years -1,54319" ,000
21-30 years -2,10849" ,000
31 years and over -2,26639" ,000

6-10 years 0-5 years ,54416 ,174
11-20 years -,99904" ,000
21-30 years -1,56434" ,000
31 years and over -1,72224" ,000

11-20 years 0-5 years 1,54319" ,000
6-10 years ,99904" ,000
21-30 years -,56530" ,000
31 years and over -,72320" ,000

21-30 years 0-5 years 2,10849" ,000
6-10 years 1,56434" ,000
11-20 years ,56530" ,000
31 years and over -,15790 ,132

31 years and over 0-5 years 2,26639" ,000
6-10 years 1,72224" ,000
11-20 years ,72320" ,000
21-30 years ,15790 ,132
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0-5 years 6-10 years ,05411 ,999
11-20 years ,24146 ,695
21-30 years ,L19980 ,813
31 years and over -,03494 1,000
6-10 years 0-5 years -,05411 ,999
11-20 years ,18734 ,466
21-30 years ,14569 ,666
31 years -,08906 925
11-20 years 0-5 years -,24146 ,695
6-10 years -,18734 ,466
21-30 years -,04166 ,968
31 years and over -,27640" ,000
21-30 years 0-5 years -,19980 ,813
6-10 years -,14569 ,666
11-20 years ,04166 ,968
31 years and over -,23474" ,000
31 years and over 0-5 years ,03494 1,000
6-10 years ,08906 925
11-20 years ,27640" ,000
21-30 years 23474 ,000
0-5 years 6-10 years 29221 ,650
11-20 years ,37563 ,299
21-30 years ,24675 ,696
31 years and over ,02569 1,000
6-10 years 0-5 years -,29221 ,650
11-20 years ,08342 955
21-30 years -,04545 ,994
31 years and over -,26651 ,130
11-20 years 0-5 years -,37563 ,299
6-10 years -,08342 955
21-30 years -,12888 ,314
31 years and over -,34994" ,000
21-30 years 0-5 years -,24675 ,696
6-10 years ,04545 ,994
11-20 years ,12888 ,314
31 years and over -,22106" ,002
31 years and over 0-5 years -,02569 1,000
6-10 years ,26651 ,130
11-20 years ,34994" ,000
21-30 years ,22106" ,002
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0-5 years 6-10 years -,64935 ,419
11-20 years -1,79160" ,000
21-30 years -2,20180" ,000
31 years and over -2,58787" ,000
6-10 years 0-5 years ,64935 ,419
11-20 years -1,14225° ,000
21-30 years -1,55245" ,000
31 years and over -1,93852" ,000
11-20 years 0-5 years 1,79160° ,000
6-10 years 1,14225° ,000
21-30 years -,41020" ,006
31 years and over -,79628" ,000
21-30 years 0-5 years 2,20180" ,000
6-10 years 1,55245" ,000
11-20 years ,41020" ,006
31 and over -,38607" ,002
31 years and over 0-5 years 2,58787" ,000
6-10 years 1,93852" ,000
11-20 years ,79628" ,000
21-30 years ,38607" ,002

*. The mean difference is significant at the 0.05 level.

The results of the post-hoc analysis show that as the
duration of business operations increases, the tendency
toward the first sub-dimension, which is the goal-oriented
approach, and the fourth sub-dimension, which is the
collaborative approach, also increases. Businesses with 31
years or more of activity show a greater tendency toward
the second sub-dimension, strategy and interest-focused
approach, and the third sub-dimension, forward-looking
flexible approach, compared to businesses with 11-20 years
and 21-30 years of activity.

An ANOVA test was conducted to examine the
participation rates of businesses in the number of products
and scale statements on their menus. Upon observing a
significant difference between the two contexts, H2 was
accepted.
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Tible 11. ANOVA Analysis of Differences Between Number of Items
on the Menu and Agreement with Scale Statements

Sum of Mean

Squares df Square F Sig.
Between Groups 24,787 4 6,197 44,393 ,000
Within Groups 54,579 391 ,140
Total 79,366 395

A post-hoc test was performed upon observing a
difference between groups. The results obtained from the
test are as follows.

Tible 12. Post-Hoc Analysis of Diffevences in Scale Expressions
Awmonyg the Number of Items in the Menu

Multiple Comparisons
Dependent Variable: toport

Takey HSD
(I) How many (J) How many Mean
items are on the items are on the Difference
establishment’s menu?  establishment’s menu? (I-) Sig.
1-20 21-40 -,36111 127
41-60 -,36887 ,065
61-80 -,77967" ,000
81 and above -,95224" ,000
21-40 1-20 ,36111 ,127
41-60 -,00776 1,000
61-80 -,41856" ,000
81 and above -,59112° ,000
41-60 1-20 ,36887 ,065
21-40 ,00776 1,000
61-80 -,41080" ,000
81 and above -,58336° ,000
61-80 1-20 ,77967" ,000
21-40 ,41856" ,000
41-60 ,41080° ,000

81 and above -,17256" ,001
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81 and above 1-20 95224 ,000
21-40 ,59112° ,000
41-60 ,58336° ,000
61-80 ,17256" ,001

*. The mean difference is significant at the 0.05 level.

The results of the data obtained show that as the number
of products on the menus of businesses increases, there is
also a positive increase in views related to game theory. In
order to determine the relationship between the number of
products on the menus of businesses and their approach to
the sub-dimensions of the scale, another ANOVA and post
hoc test were applied to the sub-dimensions of the scale.

Table 13. ANOVA Results of Differences in Scale Sub-Dimensions
According to the Number of Products in the Menu Groups

Sum of’ Mean

Squares df Square F Sig.
Between Groups 94,711 4 23,678 70,577 ,000
Within Groups 131,176 391 ,335
Total 225,886 395
Between Groups 276 4 ,069 ,289 ,885
Within Groups 93,451 391 ,239
Total 93,727 395
Between Groups 2,216 4 ,554 2,157 ,073
Within Groups 100,427 391 ,257
Total 102,643 395
Between Groups 87,326 4 21,831 26,158 ,000
Within Groups 326,331 391 ,835
Total 413,657 395

Following the ANOVA test, a Post-hoc test was applied
upon observing a significant difference between the number
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of products on the menus of the establishments and the first

and fourth sub-dimensions.

Tnble 14. Post-Hoc Analysis of Differences in Scale Sub-Dimensions
Awmong Product Number Groups

Multiple Comparisons

Tukey HSD
(I) How many (J) How many
items are on the items are on the Mean
establishment’s establishment’s Difference
menu? menu? (I-]) Sig.
1-20 21-40 -,60833 ,077
41-60 -,67941" ,016
61-80 -1,47879" ,000
81 and above -1,81220° ,000
21-40 1-20 ,60833 ,077
41-60 -,07108 ,986
61-80 -,87045" ,000
81 and above -1,20386" ,000
41-60 1-20 ,67941" ,016
21-40 ,07108 ,986
61-80 -,79938" ,000
81 and above -1,13278" ,000
61-80 1-20 1,47879" ,000
21-40 ,87045" ,000
41-60 ,79938" ,000
81 and above -,33341" ,000
81 and above 1-20 1,81220° ,000
21-40 1,20386" ,000
41-60 1,13278" ,000

61-80 ,33341° ,000



38 | Applicability of Game Theory in Effective Supplier Selection in Restanrants

1-20 21-40 -1,54167" ,000
41-60 -1,47059" ,000

61-80 -2,24242" ,000

81 and above -2,40244" ,000

21-40 1-20 1,54167" ,000
41-60 ,07108 ,998

61-80 -,70076" ,005

81 and above -,86077" ,000

41-60 1-20 1,47059" ,000
21-40 -,07108 ,998

61-80 -, 77184 ,000

81 and above -,93185" ,000

61-80 1-20 2,24242" ,000
21-40 ,70076" ,005

41-60 ,77184" ,000

81 and above -,16001 ,564

81 and above 1-20 2,40244" ,000
21-40 ,86077" ,000

41-60 ,93185" ,000

61-80 ,L16001 ,564

*. The mean difference is significant at the 0.05 level.

Based on the results obtained, an increase in the number
of products on the menu of businesses leads to an increase
in their tendency towards the first sub-dimension, the
goal-oriented approach, and the fourth sub-dimension, the
collaborative approach.

An ANOVA test was conducted to examine the
participation status of businesses in raw material purchasing
cycles and scale statements. Upon observing a significant
difference between the two contexts, H3 was accepted.
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Table 15. ANOVA Test of Diffevences Between Puvchase Cycle Groups
and Agreement with Scale Statements

toport
Sum of Mean
Squares df Square F Sig.
Between Groups 10,694 4 2,674 15,222 ,000
Within Groups 68,672 391 ,176
Total 79,366 395

A post-hoc test was performed upon observing a
difference between groups. The results obtained from the
test are as follows.

Table 16. Post-Hoc Analysis of Differences in Scale Expressions
Amonyg Purchase Cycle Groups

Multiple Comparisons
Dependent Variable: toport
Tukey HSD
(I) What is your raw (J) What is your raw Mean
material purchasing material purchasing Difterence
cycle? cycle? 1)) Sig.
Hourly Daily -,09385 ,624
Weekly -,15328 ,252
Monthly -,36303" ,000
Yearly -,46650" ,000
Daily Hourly ,09385 ,624
Weekly -,05944 910
Monthly -,26918" ,000
Yearly -,37265" ,000
Weekly Hourly ,15328 252
Daily ,05944 910
Monthly -,20975" ,016

Yearly -,31322° ,001
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Monthly

Yearly

Hourly
Daily
Weekly
Yearly
Hourly
Daily
Weekly
Monthly

,36303°
126918
120975
-,10347
46650"
37265
,31322"

,10347

,000
1000
016
561
,000
1000
,001
561

*. The mean difference is significant at the 0.05 level.

A positive increase has also been observed in views
on game theory with the lengthening of the raw material
purchasing cycle. H4 has been rejected. An ANOVA test
was reapplied to the sub-dimensions of the scale in order to
determine the approach of businesses to the sub-dimensions

of the scale with their raw material purchasing cycles.

Table 17. ANOVA Analysis of Differences Between Raw Material
Purchasing Cycles and Scale Sub-Dimensions

Sum of Mean

Squares df Square F Sig.
Between Groups 36,898 4 9,224 19,084 ,000
Within Groups 188,989 391 ,483
Total 225,886 395
Between Groups 2,452 4 ,613 2,626 ,034
Within Groups 91,275 391 ,233
Total 93,727 395
Between Groups 2,567 4 ,642 2,508 ,042
Within Groups 100,076 391 ,256
Total 102,643 395
Between Groups 29,669 4 7,417 7,553 ,000
Within Groups 383,987 391 ,982
Total 413,657 395
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Following the ANOVA test, a Post-Hoc test was applied
upon observing a significant difference between the raw
material purchasing cycles of the companies and the first
and fourth sub-dimensions.

Table 18. Post-Hoc Analysis of Diffevences in Scale Sub-Dimensions
Among Raw Material Purchasing Cycle Groups

Multiple Comparisons

Takey HSD

(I) What is your raw (J) What is your raw Mean

material purchasing material purchasing Difference

cycle? cycle? (I1-) Sig.

Hourly Daily -,27262 ,102
Weekly -,51750" ,000
Monthly -,76156" ,000
Yearly -,87054" ,000

Daily Hourly ,27262 ,102
Weekly -,24488 ,203
Monthly -,48895" ,000
Yearly -,59793" ,000

Weekly Hourly ,51750" ,000
Daily ,24488 ,203
Monthly -,24407 ,181
Yearly -,35304 ,056

Monthly Hourly ,76156" ,000
Daily ,48895" ,000
Weekly ,24407 ,181
Yearly -,10898 ,875

Yearly Hourly ,87054" ,000
Daily ,569793" ,000
Weekly ,35304 ,056

Monthly ,L10898 ,875
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Hourly Daily -,14846 ,381
Weekly -,31812 ,384
Montly -,66558" ,000
Yearly -,68661" ,002
Daily Hourly ,14846 ,881
Weekly -,16966 ,835
Monthly -,51712 ,001
Yearly -,53815" ,012
Weekly Hourly ,31812 ,384
Daily ,16966 ,835
Monthly -,34746 ,182
Yearly -,36849 ,280
Monthly Hourly ,66558" ,000
Daily 517127 ,001
Weekly ,34746 ,182
Yearly -,02103 1,000
Yearly Hourly ,68661° ,002
Daily ,53815" ,012
Weekly ,36849 ,280
Monthly ,02103 1,000

*. The mean difference is significant at the 0.05 level.

Businesses with weekly, monthly, and yearly cycles show
a greater tendency toward the first sub-dimension, the goal-
oriented approach, compared to businesses with hourly and
daily cycles, and businesses with monthly and yearly cycles
show a greater tendency toward this approach compared to
businesses with daily cycles. On the other hand, businesses
with monthly and yearly purchasing cycles are increasingly
inclined toward the collaborative approach, the fourth sub-
dimension, compared to businesses with hourly cycles.

Correlation and regression tests were performed to test
the hypotheses. Simple linear regression analysis was applied
to test hypothesis H5.
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Tible 19. Simple Regression Analysis Results for the Effect of Number
of Products on the Menu on Final Purchase Intention

Coefficients?

Unstandardized = Standardized

Coefficients Coefficients
Std.
Model B Error Beta t Sig.
1 (Constant) 2,313 ,185 12,509 ,000
How many ,364 ,044 ,383 8,232 ,000

items are on the
establishment’s
menu?

a. Dependent Variable: My ultimate goal in the supplier selection process is
to purchase the products I want at the best price.

When the dependent variable is the statement “My
ultimate goal in the supplier selection process is to purchase
the products I want at the best price” and the independent
variable is accepted as “the number of products on
businesses’ menus,” a statistically significant difference is
observed between the dependent and independent variables.
The number of products on businesses’ menus influences
their decision to make purchasing products at the best price
their ultimate goal. H5 is accepted.

Correlation analysis was performed to test hypotheses
Ho6, H7, and HS.
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Table 20. Correlation Analysis Results of the Relationship Between
Decision Consistency and Objective Invariance in the Supplier
Selection Process

Before starting the
supplier selection

process, I make The situations I
sure that the encounter during
final goal I have the supplier
decided onis the ~ selection process
right decision may cause me
for the business I to change my
represent. ultimate goal.
Before starting the Pearson 1 ,558"
supplier selection  Correlation
process, I make Sig. 1000
sure that the (2-tailed)
final goal I have
decided onis the N 396 396
right decision
for the business I
represent.
The situations I Pearson ,558" 1
encounter during  Correlation
the supplier Sig. ,000
selection process (2-tailed)

may cause me
to change my N 396 396

ultimate goal.

**_ Correlation is significant at the 0.01 level (2-tailed).

Before starting the supplier selection process, a
statistically significant difference was observed between
participants who were certain that the final objective
decided upon was the most appropriate decision for the
represented business and participants who could change
their final objectives based on situations encountered
during the process. Participants who were certain that the
tinal objective decided upon before starting the supplier
selection process was the most appropriate decision for
the represented business also changed their final objectives
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based on situations encountered during the process. H6 is

rejected.

Tible 21. Correlation Analysis Results of the Relationship Between
Final Decision Certainty and Supplier Collaboration Tendency

Before starting
the supplier
selection
process, I make
a firm decision
about what my
ultimate goal is.

I can collaborate
with the
supplier

using various
strategies (such
as negotiation)
to achieve my

ultimate goal.

Before starting the Pearson
supplier selection Correlation
process, I make a firm . 2-tail
decision about what Sig. (2-tailed)
my ultimate goalis. N

I can collaborate with  Pearson

the supplier using Correlation
various strategies Sig. (2-tailed)
(such as negotiation)
to achieve my
ultimate goal.

1

396
-,032

,524
396

-032

,524
396
1

396

There was no statistically significant difference between
participants who made a firm decision about their ultimate
goal before starting the supplier selection process and
participants who were able to collaborate with the supplier
using various strategies (such as bargaining) to achieve their
ultimate goal. Participants who make a definitive decision
about their ultimate goal before starting the supplier
selection process do not collaborate with the supplier using
various strategies (such as bargaining) to achieve their

ultimate goal. H7 is rejected.
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Table 22. Correlation Analysis Results of the Relationship Between
the Level of Forecasting Possible Process Outcomes and Outcome

Evaluation Behaviors
T assign a value
(acceptable,
unacceptable,
I consider no impact, etc.)
every possible  to every possible
outcome outcome
that may that may
arise during arise during
the supplier the supplier
selection process selection
in advance. process..
I consider every Pearson 1 ,092
possible outcome Correlation
that may arise during ;0 " 5 1 jjeq) 067
the supplier selection
process in advance. N 396 396
I assign a value Pearson ,092 1
(acceptable, Correlation
unacceptable, no Sig. (2-tailed) 067
impact, etc.) to every
possible outcome N 396 396

that may arise during
the supplier selection
process.

There was no statistically significant difference between
participants who considered every possible outcome in
advance during the supplier selection process and those
who assigned a value (acceptable, unacceptable, no impact,
etc.) to every possible outcome in advance. Participants
who consider every possible outcome in advance during the
supplier selection process do not assign a value (acceptable,
unacceptable, no impact, etc.) to every possible outcome in
advance. HS is rejected.

Frequency analyses of responses to scale statements were
conducted to make generalizations about the sample. The
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means of the statements were found to range from 2.78 to
4.42. It was understood that participants’ views on game
theory generally clustered under the “I agree” option.

Table 23. Frequency Distribution of Expressions

*Tems |1 (2 (3 |4 |5 |6 |7 [8 |9 |10 [11 |12
Valid [4,07(3,79(3,97|3,89(4,01 |3,84(2,78 (4,05 |4,39 (4,11 |4,42 4,05

Percent

When the responses to the statements were analyzed
individually, it was observed that the responses were
concentrated on the options “I agree,” “I am undecided,”
and “I strongly agree.” Specifically, regarding the statements
“Competitors’ strategies influence my decisions in the
supplier selection process” and “I consider every possible
outcome in advance in the supplier selection process,”
none of the participants selected the options “disagree” or
“strongly disagree.” However, regarding the statement “I
assign a value (acceptable, unacceptable, no impact, etc.)”
more than half of the participants selected the “agree”
option.
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[p—— | agrae 1tally agree

Ouirbnyg thu suppiie sslection proses. e slogio of il mmpiie sffet ey desies

| cansider every possible cutcame that may arze during the supplier selection process

Inniacidat | agres Iotally agree

| consiver every possible outzome that may arise curing the suppller selection pracess.

e ko ot it g ;o ey o v g
pocess

Wiy hataanm | slmgriar I totaly agree
Vussign & value {atffordable, unaffordable, po impgct, pe. to siery suatsome thas may arlie during
!Pesmpgr sﬁcmn [T
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Hypotheses Used in the Research and Their Results

In line with the purpose of the research, 8 hypotheses
were created and these hypotheses were tested. Table 24.
shows the hypotheses created within the framework of the
research and their results.

Toble 24. Results of the Hypotheses Used in the Reseavch

No Hypotheses Results

There is a statistically significant difference between | ACCEPTED
H, |the operating periods of businesses and their views on
game theory.

There is a statistically significant difference between the | ACCEPTED
H, |number of products on business menus and views on
game theory.

There is a statistically significant difference between | ACCEPTED
H, |businesses’ raw material purchasing cycles and their
views on game theory.

There is a significant positive difference between | REJECTED
H, |businesses with shorter raw material procurement
cycles and views on game theory.

The number of products on a business’s menu affects | ACCEPTED
H. |their ultimate goal of purchasing products at the best
price.

Participants who are certain that the final objective | REJECTED
decided upon before starting the supplier selection
process is the most appropriate decision for the
¢ | represented business do not change their final
objectives in response to situations encountered during
the process.

Participants who have made their final decision | REJECTED
H, |before the supplier selection process begins can also
collaborate with the supplier during the process.

Participants who anticipate every possible outcome | REJECTED
in the supplier selection process also assign a value
8 | (acceptable, unacceptable, no impact, etc.) to each
possible outcome in advance.
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Among the hypotheses tested within the scope of the
study, H1, H2, H3 and H5 were statistically accepted. These
results indicate that a company’s operating period, variety
of menu items, and raw material purchasing cycles have a
significant impact on views regarding game theory. On the
other hand, the rejection of hypotheses H4, H6, H7 and
HS8 reveals that businesses do not exhibit a homogeneous
approach in factors such as foresight, cooperation and
ultimate goal consistency in their decision-making processes
based on game theory.



CHAPTER 6

6. Conclusions and Recommendations

Effective supplier selection processes carried out in
restaurants are a critical process that directly impacts success
through factors such as cost control, product quality, and
customer satisfaction. Throughout the literature, it is
observed that multi-criteria decision-making (MCDM)
methods are predominantly used in this process, with
criteria such as price, quality, and delivery time being
emphasized. However, this study examines the applicability
of game theory, which also accounts for strategic interactions
between decision-makers. Game theory allows for the
modeling of situations such as bargaining, competition,
or cooperation between the supplier and the restaurant
manager, thereby adding a more dynamic dimension to the
selection process. Indeed, the findings show that restaurant
managers can conduct supplier selection processes not only
with a cost-focused approach but also by being open to
strategic relationships, flexible, and acting on the principle
of mutual gain.

51
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As the duration of business operations and the number
of products on menus increase, the adaptation to game
theory also increases, suggesting that game theory is more
applicable to large-scale food and beverage businesses.
However, since no obstacles to its application have been
encountered for businesses that could be considered
small-scale, the applicability of game theory to small-scale
businesses can also be accepted.

The positive increase observed in views on game theory
with the lengthening of the raw material purchasing cycle
shows that game theory can be effective in an efficient
supplier selection process when flexible conditions are
provided. It is seen that the companies participating in
the study generally show a clear tendency towards two of
the four sub-dimensions of the scale. In particular, it was
observed that large-scale companies showed an increased
tendency towards the first sub-dimension, which is the goal-
oriented approach, and the fourth sub-dimension, which is
the collaborative approach. Accordingly, it can be said that
these companies proceed with a focus on the final goal and
collaboration in their effective supplier selection processes.
However, participants who are certain that the final goal
decided upon before starting the supplier selection process is
the most appropriate decision for the represented company
also change their final goals based on situations encountered
during the process. Participants who consider every possible
outcome that may arise in the supplier selection process also
assign a value (acceptable, unacceptable, no impact, etc.).
These findings indicate that companies are not sufficiently
decisive in determining their ultimate objectives and that
they proceed throughout the process without giving
sufficient thought to the outcomes that may be achieved
as a result of the process. Another finding, namely that
participants who make a definitive decision about their
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ultimate goal before starting the supplier selection process
do not collaborate with the supplier using various strategies
(such as bargaining) to achieve their ultimate goal, supports
this idea.

I strongly agree with most of the scale statements, and
the “agree” responses have been marked. The fact that
businesses contributing to the study are already acting in
accordance with game theory concepts suggests that these
businesses are intentionally or unintentionally conducting
a supplier selection process within the framework of game
theory in an effective supplier selection process. Nevertheless,
understanding the logic of game theory and consciously and
deliberately applying it in an effective supplier selection
process can lead to processes that benefit businesses.

The findings of this study indicate that game theory
can be applied in effective supplier selection processes in
restaurants. Although no information has been found in the
literature regarding the use of game theory in the supplier
selection process specifically for restaurants, applications
conducted by Canli and Aplak (2016), Olgun, Ozdemir,
and Alparslan Gok (2017), and Hog and Demirer (2022)
for businesses in different sectors may support the obtained
result. This study, which demonstrates the applicability
of game theory in restaurants as well as other businesses,
highlights the effectiveness of this application, which has
received relatively little attention in the literature. In this
context, it is seen that the application of game theory,
which has proven effective in different sectors, has cross-
sector validity. A game theory logic applied in the supplier
selection process specifically for restaurants may serve as a
guide for businesses in other sectors.

The study is limited to restaurants in certain provinces
only. Therefore, the impact of regional and cultural
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differences cannot be determined. Another limitation of the
study is that it does not take into account the scale and type
of restaurants. Strategy and opinion differences that may
arise between different types of restaurants, such as large-
scale and small-scale restaurants, local, luxury, etc., are open
to research. Similarly, the study is also limited in terms of its
participant group. Only restaurant managers, who are one
side of the game, were included in the study. The impact of
other stakeholders in the supply chain on the process has not
been considered. However, considering the effectiveness of
these stakeholders in the process and their possible strategies
within the logic of game theory could lead to much more
comprehensive and valid results. To fully grasp the subject
and understand the dynamics, the study could also be
applied to other supply chain stakeholders.

In future studies, this work, which sheds light on the
nature of businesses and their existing behaviors in effective
supplier processes, can be expanded to create an effective
supplier selection process model structured within a game
theory framework that is entirely suitable for restaurants.
This would enable the integration of game theory into the
effective supplier selection processes of these businesses.
At this point, scenarios can be designed for different game
theory methods (cooperative games, zero-sum games, €tc.)
to generate strategies for different situations. Similarly, a
game theory application that can be implemented in the
effective supplier selection process for food and beverage
businesses can both guide businesses and prove the
competence of game theory in this field. Furthermore, the
results of this study can be tested through case-based studies
within the scope of restaurants or, more broadly, food and
beverage businesses, and necessary improvements can be
made.
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