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PREFACE

The  third INTERNATIONAL ENGINEERING AND TECHNOLOGY
MANAGEMENT SUMMIT, organized jointly by Istanbul Technical University,
Bahgesehir University and American Society for Engineering Management (ASEM), was
held on 16™ — 171 of September 2021 fully virtual. While organizing our engineering and
technology management summits, we aimed to contribute to identifying and finding
solutions to business problems that arise in engineering applications and technology use.
We wanted to serve the field by analyzing these problems and solutions by taking into
account today's rapid changes and developments, discussing the future situation and
creating, increasing and diversifying the necessary environments to accomplish them.

We have determined this year's 2021 theme of our summit as "ROLE OF
ENGINEERING AND TECHNOLOGY MANAGEMENT IN TRANSFORMATION
OF BUSINESS PROCESSES". Our ways of doing business, our jobs and professions are
constantly changing and transforming, from the craftsmen of the 18th century who used
to make a product from the beginning to the end, to the experts who do certain parts of
the work, and to today's professions that require the utilization of different competencies.
Most likely, in the near future, we will also encounter new professions that are unknown
today, about which we do not talk about because we do not know, and that require very
different competencies. These transformations undoubtedly directly concern individuals,
companies, societies and even the economy. For this reason, the successful management
of this change process constitutes our theme this year. At the summit, various sessions,
panels and special speeches were held in which academicians, practitioners and students
working in the field shared their research and experiences in order to discuss and highlight
the characteristics of these professions, future business life, conditions and environmental
effects within the scope of engineering management.

At the summit, other problems of the field were also discussed and an attempt was made
to gain a perspective on what should be considered when designing jobs and professions,
and solving problems by those in charge in the engineering Management field. The
realization of this Summit undoubtedly required a lot of effort and support. We would
like to thank everyone who supported and contributed to our summit, especially our ITU
and BAU Rectors, the honorary chairman of our summit, ASEM administration for their
support, the invited speakers for their speeches, the chairs for organizing invited sessions.

We would like to thank our moderators, authors, academics, researchers, students,
professionals and all participants, and also to each of our organizing committee members.
The book covers the abstracts and full papers in English or Turkish as the authors
submitted to the summit. All submissions have been evaluated through a blind review
process. Hoping the online book will be enjoyable and useful to all who are interested in
research and studies and applications in the field of Engineering and Technology
Management.

Best Regards,
Prof. Dr. Ferhan Cebi Prof. Dr. Faik Tun¢ Bozbura
Istanbul Technical University Bahcesehir University
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A CITIZEN HEALTHCARE MONITORING APPLICATION IN TURKEY

1Cigek Gliven 'Ugurcan Karpuz 'Hatice Camgoz Akdag
Nihan Yildirim Tugce Beldek 'Kemal Konyalioglu

!Istanbul Technical University

ABSTRACT

As the development levels of countries increase, the proportion of the elderly in their population is also
increasing. This increase in the elderly population brings that the necessity of increasing the social services
offered to the elderly. Most of the countries that do not have economic difficulties have a smaller number
of households than the rest of the countries. Many older people live in their homes with their life partners
or alone. These individuals are vulnerable to emergencies that they may experience when they are alone at
home. It has been determined that in instant health situations or accidents, taking quick action of elderly
individuals can play an important role in saving their lives. It is also a fact that the elderly people, especially
with the effect of the pandemic period, miss their routine checks with their doctors. Missing these controls
prevents the way of early diagnosis of diseases of possibly elderly individuals. Continuous recording of
health data of these people will help facilitate diagnosis in possible health situations by observing them by
their doctor. For this reason, it is designed to develop a system that records the health data of elderly people,
make these health data viewable by their doctors, ensure that action is taken through the call center in case
of possible emergencies, and provide remote health and location information to the families of elderly
people.

Keywords: elderly people, health tracking, remote control, e-health
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1. INTRODUCTION

In Turkey, with the decrease in fertility and death rates, the progress made in the health sector, with the
increase in the standard of living, the age structure of the population has started a demographic conversion
process in which the population ages, changing well-being and birth. However, the ratio of the elderly
population to the total population of more than 10% has become an indicator of the aging of the population.
The elderly population in Turkey has increased at a higher rate than the population in other age groups
(TUIK, 2019). The fact that the population is aging every year and the demographic age balances are
changing further shows the importance of what needs to be done for the elderly population in Turkey. With
the growth of the elderly population in our country, it is essential to address the problems of this age group
to effective solutions.

During the Covid-19 pandemic around the world, there were major changes in the quality of life and daily
life of individuals over the age of 65 who were subjected to restrictions. Curfew restrictions imposed during
this period, outpatient clinics in public hospitals that were converted to pandemic hospitals did not serve
for a long time, and the elderly could not enter crowded places for fear of contracting the virus; health status
monitoring was also disrupted. Although the health status of elderly people, especially those living alone,
cannot be monitored, it has also become difficult to act when there is an emergency.

Turkey Ministry of Health provides home inspection services to elderly people with chronic diseases, and
care services to disabled or needy citizens. In order to improve design, internet-based information
technology systems and the rate of use of these technologies among the elderly and by the elderly are also
decidedly critical. It is aimed to combine technological solutions for monitoring the health of the elderly.
In this study, household demographic studies of individuals aged 65 and over living in Turkey will be
discussed for inclusion in the study while identifying the problem. In order to decipher the solution
proposal, health problems will be brought, the causes of death among people over 65 in Turkey will be
examined and these conditions can be exemplified. Key indicators of the identified health condition will be
examined and added to the study. The Ministry of health will examine the home care services provided to
elderly, disabled or needy citizens with chronic diseases and discuss the limitations of their stay and their
inadequate reasons. Later, the relationship between internet-based information technology systems and the
elderly and the rate of use of these technologies by the elderly will be examined. Later, the relationship
between internet-based information technology systems and the elderly and the rate of use of these
technologies by the elderly will be deconstructed. Studies in the world and literature will be reviewed and
examples will be examined to provide solutions by combining technological solutions to monitor the health
of the elderly. After the literature review, the purpose of the study, the definition of the problem and the
target audience of the project will be explained in detail and the first part of the project will be completed.
2. LITERATURE REVIEW

In general, in the world and in our country, individuals aged 65 and over are considered as "elderly
population”. While the World Health Organization (WHO) accepts the old age as 65 years and above, the
United Nations studies on aging are generally based on the age group of 60 and over (WHO 2007a, UN
2015). In Turkey, a decrease in fertility and mortality rates developments in healthcare, together standard
of living, welfare and birth with the increase in life expectancy, the population's age structure changes
shape. According to the data, the total population of the elderly in Turkey increased to 9.1% (TUIK, 2019).
According to TUIK’s Household Survey in 2019, 23.5% of 24 million 940 thousand households in Turkey
has reached the conclusion that at least one elderly individual resides. In the same survey, it was concluded
that 24.4% of 5 million 629 thousand 421 households with at least one elderly member were elderly
individuals living alone. 17 A lot of research has been done on the psychological conditions of elderly
people living alone, but there is not enough research on health, general health conditions and error tracking
during the Covid-19 pandemic. Individuals living alone may face the risk of being helpless in an emergency.
Each year, the causes of the deaths in Turkey are reported by TUIK according to age groups and gender.
According to statistics between 2010 and 2018, the rate of death from circulatory diseases does not fall
below 43% and can be seen as a reason that cannot be underestimated. As an example of these diseases;
heart attack, stroke, hypertension, heart failure and high cholesterol can be given (Barrell, 2018).
According to the Quality Life in Old Age report; although the most important factor determining life
expectancy is genetics; lifestyle, environmental factors, cope with diseases and adverse conditions, many
factors, such as dating routes, also play a role in determining life expectancy (2020). Covid-19 pandemic,
which is considered an environmental factor that occurs today, the whole world has taken under the
influence. With the circular of the Ministry of Interior dated March 21, 2020, citizens aged 65 and over are
prohibited from going out to reduce the spread rate of the epidemic in our country and to maintain social
distance between people. Staying at home during the Covid-19 pandemic the elderly individual in daily life
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activities becomes dependent or fully dependent and his/her need for health care may also increase (Richard
and Loura, 2020). According to the study of Richard and Loura, due to elderly people staying at home and
not being able to go out; physiologically, biologically, and spiritually regressions, functional and structural
changes, increased 19 protection and care needs, and daily life problems with performing activities were
determined (2020). During the pandemic period in our country, for the elderly living and unable to meet
their basic needs; municipalities carried out applications to bring hot food, water, and hygiene packages. In
addition, many municipalities, including Istanbul Besiktas Municipality, have continuous home care
services for the elderly and individuals in need with the support of the Ministry of Health.

According to the population projection studies of TUIK; Elderly dependency ratio, which expresses the
number of elderlies per hundred people of working age rose to 13.4% in 2019, while 11.8% in 2014 in
Turkey; moreover, the elderly dependency ratio was predicted to be 15.2% in 2023, 19.6% in 2030, 25.3%
in 2040, 37.5% in 2060 and 43.6% in 2080 (2019). The increase in the elderly population increases the 21
physical, social and even economic dependence on the young population (Guner and Acarturk, 2020).
Elderlies are more frequently ill with other age groups and experience more chronic diseases or problems.
As in the world, the incidence of noncommunicable diseases share in the causes of death increasing in
Turkey; It can be said that the increase in the elderly population in the society has an important role among
the reasons for the increase of chronic diseases over time (Ekici, 2020).

In the new world order brought by the Covid-19 pandemic, the habits of going to health institutions have
also changed (Spinelli and Pellino,2020). It may be necessary for the elderly to monitor their parameters
regularly and to visit hospitals frequently in order to follow their health regularly. However, it may be
difficult for them to do this due to the difficult external conditions, rising costs, transportation difficulties
and other problems (Kekade et al., 2018). Technology offers a great deal of opportunity given the need to
improve the care processes of the aging population, but the potential has declined with the delay in adoption
by the challenges of elderly patients and human factors (Fischer et al., 2014).

With the development of technology and the ability to transfer data over the internet, the number of
telemedicine studies in Turkey increased. As a consequence of these studies, a telemedicine system that
integrates with e-Pulse has been established by the Ministry of Health in 2018. With the telemedicine
system, radiological reports were made available to doctors and patients on the internet.

According to the results of the Household Information Technology Usage Survey conducted by TUIK, the
rate of Internet and Computer use of individuals in the 65-74 age group is increasing rapidly every year. In
2020 over 65 years the proportion of elderly people use the internet in Turkey reached 27.2%, the most
recent data pertaining to computer usage by 2018 and nearly 9% (TUIK, 2020).

3. METHODOLOGY AND APPLICATION

In the methodology and application section, although the services that the Ministry of Health of the
Republic of Turkey works with many municipalities under the name of home care services are organized
to cover citizens over the age of 65 living alone, it is explained that the need of remote monitoring of health
variables of senior citizens to take actions emergency situations and the follow their health data easily both
doctors and their relatives.

3.1 Defining Customer Needs and Concept Selection

In order to design solutions that meet needs with functions, it is very important to understand the needs of
stakeholders and to create appropriate technological and legal infrastructure. First, a qualitative study will
be conducted with the main stakeholders and related institutions. After analyzing the interviews, the
customer needs have been defined as follows;

1. Ability to generate alarms in cases of falls and injuries

Ability to generate and respond to fast and effective alarms

Ability to measure heart beat rate

Ability to measure blood pressure

Ability to measure oxygen saturation

Ability to measure ECG

Ability to measure Body temperature

Be a reliable and guaranteed system

Be affordable from an economic viable

10. Both have a water-resistant design, do not deteriorate on impact

11. Ease of use

12. People who do not have a smart mobile device can also use it

13. The device used has a long charging life and is easy to charge

14. Tracking by customizable data range

©ooNOh W
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15. User-friendly design

Wristband, wristband with e-sim, body connected devices and smartphones are determined as concept
variables. Using these four variables, 5 different concepts generated. TOPSIS method was applied in
concept selection. Selection criteria are sorted by their importance. After ranking, weights were calculated
by assigning points to each rank. The created concepts are evaluated and sorted according to the selection
criteria, with each concept being rated for each criterion. Thus, the most appropriate concept which contains
smartphone and wristband with e-sim was chosen.

3.2 System Design

In the section of system design, process flow charts, data flow and data management are designed for each
function. The aim of the designed system is to ensure that elderly individuals can generate alarms in
emergencies or manually by constantly monitoring their health. The subsystems of the system are age
individuals, elderly relatives, doctors, 112 emergency departments, wearable measuring device,
smartphones, GPS, call center, municipalities and E-Nabiz system. These subsystems ensure the operation
and continuity of the existing system. A combination of these subsystems leads to The Citizen Healthcare
Monitoring Project.

The flow begins with the delivery and installation of the wearable measuring device to the elderly person.
If an elderly person has a smartphone, it continues with downloading the phone app and creating an account.
Monitoring health data and generating alarms in abnormal situations or manually triggering an elderly
person's alarm in an emergency are also other steps in the system flow. An elderly person who contacts the
municipality in which he lives to use this system is delivered a wearable measuring device through the
social support services of the municipality in which he is located. After social workers make measurements
of health indicators, they define thresholds in the device according to the guide document prepared by
doctors. Contact information of emergency contact persons is identified to the device with E-SIM, and the
device is properly connected to the elderly person by the attendant.

The timeline to be
measured is
processed into the
device

|

Sensors activate and
measure according to
the timeline

|

Receive the values
from the sensors

l

Calculate average
standard deviation
and range

l ;

Calculate sigma, UCL!
and LCL

l

Yes

Continuous
UCL and LCL values
e processed a5 .| measurement with fa the measurs) No 4
P ”| wearable measuring values in
threshold
device sensors reshold

Figure 1. Process Flow Chart of the Tracking Data and Determining Control Limits

The principle of the system is that the wearable measuring device measures health values and alarms 24/7
in abnormal situations. Prior to the design of the system, interviews with doctors were informed that the
normal health values of each individual could be different. Accordingly, an algorithm has been created to
measure values to be measured at intervals within 1-2 weeks of using the device and to create threshold
values specific to each individual. Systolic blood pressure values are processed by making 2 measurements
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daily for 14 days, and pulse value is processed by making 24 measurements 1 time per hour for 1 day. The
mean, range and standard deviation of the values are calculated and the lower control limit (LCL) and upper
control limit (UCL) values are found. The system algorithm accepts these values as threshold, setting the
alarm mechanism according to these values.

140
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Heart Rate
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20
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ucl=124 Ic|=65 e=====Recorded Value

Figure 2. Control Chart of the Heart Rate

The system architecture has been visualized to show connection between cloud server of system,
smartphone, wristband and e-Nabiz integration. These elements of system are in strong relationship with
doctors, call center, elderly relatives and elderly people.

Elderly Relative

g SatoE o Smartphone

Elderly People
Profil info & Healt ficators data

Database

Cloud Server of the System

Smartphone

Database

Server of the E-Nabiz
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Figure 3. System Architecture
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Figure 4. Entity Relationship Diagram

The use case diagram designed using both telephone and wristband with e-sim. The use case diagram
summarizes the stakeholder’s actions in system. Relatives of elderly people can access elderly person
account with the help of cloud servers. Health variables and failing sensor has a capability to trigger call
center agent for call elderly person. If elderly person cannot pick up the phone, system trigger the
ambulance to go to elderly person home. Also, doctors can see elderly persons health variables via E-Nabiz
integration.
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4. CONCLUSION

First, the growth rate and health habits of the population over the age of 65 in Turkey were investigated.
Health problems that are the most common cause of death of the elderly population; reasons and habits of
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going to the hospital were examined according to the data of the Turkish Statistical Institute. Considering
the fact that the person himself cannot do health monitoring at home when addressing the problem, the
habits of people over the age of 65 using technology are also an important factor. Based on this, according
to the data of the Turkish Statistical Institute, the rates of internet and computer use of elderly people were
examined. In 2020, the internet usage rate of individuals over 65 years of age is 27.8%, while the average
10% increase in rates each year is promising. After the problem was identified, stakeholders were identified
and their expectations, effects and interests from this system were not studied. Then, interviews were
conducted with main stakeholders to perform qualitative research, and customer needs were determined
according to the results. After determining customer needs, possible methods that the system can offer to
these needs are determined. Outstanding needs; instant and fast alarm generation, direct connection with
health organizations, manual alarm generation, easy operation and heart values such as pulse, blood
pressure were determined as being able to be measured and monitored. Concepts were created that could
meet these needs, and then using the TOPSIS method, a managerial decision making method; the concept
containing wearable measuring device with E-Sim and mobile application was selected. At the stage of
system design, the sub-supra systems of the system were examined and the operation of the system was
summarized with the block process diagram. The operation of the system is divided into five main processes
and separate process flows are created. Prior to the design of the system, interviews with doctors were
informed that the normal health values of each individual could be different. Accordingly, an algorithm has
been created to measure values to be measured at intervals within 1-2 weeks of using the device and to
create threshold values specific to each individual. The mean, range and standard deviation of the values
are calculated and the lower control limit (LCL) and upper control limit (UCL) values are found. The
system algorithm accepts these values as threshold, setting the alarm mechanism according to these values.
In addition to tracking values and alarms produced accordingly, a manual emergency alarm process is also
designed, in which older people indicate that they need it. Finally, the implementation scenarios of the
project were evaluated stochastically and analyzed as full-funded, semi-funded and unfunded scenarios.
Since the designed system is within the scope of a social project, it has been analyzed in a way that is non-
profit and carried out by receiving annual budget-based funding. Since the biggest expense of the project
is the wearable meter, the bad scenario is calculated assuming that this expense is fully covered by the user.
General assumption and planning; preparation of a budget by calculating annual project costs with unit
costs based on user goals and expectations; then implementation by funding from the budget of the social
support services unit of the municipality where the project is carried out. The project can be targeted in the
future to be more accessible, with more advanced technological devices, at more affordable costs. The
project, designed by taking the pilot district of Sisli municipality, can be expanded throughout Turkey,
improving the quality of life of the elderly population, preventing them from being helpless in emergency
situations.
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ABSTRACT

The widespread usage of tokens has unveiled the outbreak of tokens, fungible (FT) and non-fungible tokens
(NFT) which settles a new payment method atmosphere all over the world. Previous researches have
focused on blockchain technology and the characteristics of it. Fungible and non-fungible tokens have
differentiated standards in terms of security and structure to be used widely. This study underlines the
possible technologies of tokens to be used by individuals and organizations by considering the necessities
of a new payment method to be used actively. In this investigation, the digital product characteristic and
perception of tokens have been highlighted. The security conditions, standardization procedures and
protocols which are used for a durable token payment structure are given as a highlighting result of the
investigation. Lastly, the conceptual evaluation through the token technology has been mentioned regarding
the tokens as a product with the technology acceptance model.

Keywords: Tokens, payment method, product, digital, Non-fungible tokens
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1. INTRODUCTION

The emergence of a new product brings a new way of understanding the product and manner of usage it.
As tokens are considered as a digital product, fungible and non-fungible, and a new payment method may
be outlined as an independent and unique way of any digital and physical asset which token symbolizes
stored and used in a digital environment. The specificity of the uniqueness of tokens is inherited by the
Blockchain ecosystem which underlines the digital scarcity as well. Digital scarcity points out the asset to
be contained, transferring it to another agent in the same role (Pilkington 2015). The infrastructure of
blockchain refers the characteristic of tokens to be used in ease and tradability. The framework of
blockchain has been settled in the release of Bitcoin: A Peer-to-Peer Electronic Cash System (Nakamoto,
2008) as a basic description of cryptocurrencies. Afterwards, multiple types of cryptocurrencies are
introduced. The sharing mechanisms has enlarged its area as the increasing participation of collaborators
in several industries (energy market, international payment network owners etc.) which takes the
interoperability to the center for use. In this study, we will be mentioning on tokens as a fresh and unique
product, fungible and non-fungible, as a new candidate for a payment system to be actively used in people’s
lives with the today’s developed  methods for  tokens in IT industry.

2. LITERATURE REVIEW

Blockchain as a popular technological application has extended its usage in daily lives of individuals and
different sectors in last years. Additionally, blockchain has been considered as time-stamped recording
which is not owned by only one owner, cluster acts as an owner which blockchain points out the bounded
chains each other, names itself. Considering the architecture of the blockchain system as a cloud
manufacturing as a service (CMaSS) is aimed since blockchain has also a bounding structure of users in an
integrated structure. Secondly, CMaaS platforms has a continuous evolve in time with its accessibility
between users (Hasan and Starly, 2020). Considering the increasing popularity of fungible and non-
fungibility tokens, fungibility refers to interchangeability with other units. Whereas, non-fungible
underlines the not ability to interchange with any other unit, it refers to the uniqueness of the items and
their differentiation from each other.

The term of token is based on the digital-time stamping which covers the cryptographic functions and
making the time stamping process renewable. Additionally, digital time stamping was mentioned as
compromising in terms of revealed private keys, increasing accessibility to key lengths and enhanced
algorithm techniques in time. Time stamping has also seen as a self-renewing mechanism which constructs
the tokens in today’s world as infrastructure (Bayer et al.,1999). NFTs have started with the colored coins
in March 2012 by Yoni Assia (2012). The name comes from the metadata embedding with the Bitcoin
technology. Colored coins have extended its area for the creation of any assets along with NFT. But the
updated standard ERC-20 which was named as the birth of the Ethereum in 2015 has narrowed the effect
of colored coins.

The characteristics of non-fungible tokens listed as uniqueness, traceability, scarcity, divisibility and coded
as (Oliveira et al., 2018):

Uniqueness: The embedded information in token differentiates them in terms of value and tradability
considering along with the usage area (game, digital painting etc.)

Traceability: Transactions are recorded in the non-fungible tokens and updates itself with the changing
owner of it as a cumulative update for keeping the track of the non-fungible token as a digital product.
Scarcity: NFT (non-fungible token) is scarce of its own nature. Considering the long term, this is perceived
as an increasing the bound of the NFT and its owners.

Indivisibility: Since NFTs are digital assets, they cannot be separated or they cannot be bought in terms of
percentages.

Coded: NFTs are codded as the blockchain technology is. In terms of mechanics of the token, NFTs have
common points (Hasan and Starly, 2020). Coded structure also underlines the security content, this is
referred in the upcoming arguments in this study as well.

To identify more on the standardized aspect of the NFT and FT (fungible tokens), the important aspect for
fungible tokens, which was based on ERC-20 standard and NFTs differentiate with ERC-721 standard as a
characteristic from FTs (Entriken et al., 2018). The term fungible refers to the interchangeability of each
unit of a commodity with other units of the same commaodity, i.e. two parties could swap the same amount
without any gain or loss (Regner et al.2019). On the contrary non-fungible mentions the non-substitutability
of the token. As mentioned in ERC-721 standard, NFT has a globally unique id that also includes a
metadata. This set up has been made for the protection ownership of assets. Lastly the inference may be
seen as on ERC-721 standard, it enables for token transfer between users and to the third part account.
Considering the blockchain technology and NFTSs in a specific area, blockchain system as a payment
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method should also be considered. With the growth of the e-payment in today’s world, money transferring
methods has also enlarged its area and different payment methods means more to individuals in different
fields for using the payment method. Also considering the payment systems’ previous complications and
future, many problems has occurred due to the “fit-for-purpose” characteristic which lessen the growth of
the payment method (Abrzhevich, 2004). Addition to “fit-for-purpose” characteristic of payment methods,
security, usability, trust and the efficient of the payment systems by users should be considered as well.
(Ozkan et al.,2009).

Payment tokens are one of the payment methods in a digital format. Payment tokens are differentiated from
other tokens as being a transferring value for buying multiplied goods and services (Kharitova,2020). Since
considering the payment concept, security and changing values of money in terms of digital or not, bearing
in mind in the first position. Tokens also has a volatile nature and stablecoin is referred as a possible solution
for consideration. With usage of stablecoin stable set values along with security is solved (Chen, 2018).
NFT find its place in the payment systems world in a narrowed place with the possibility of application of
the advanced methods for tokens. As a payment method, Blockchain and tokens have their own security
base as a payment method with the key management methods. Key management has been satisfied with
the private key creation that satisfies an ownership of tokens and transfers made. International Organization
for Standardization (ISO) / Technical Committee (TC) 307°s ISO 22739:2020 Blockchain and distributed
ledger technologies - Vocabulary highlights this as with the definition of wallet as “an application used to
generate, manage, store or use private and public keys which “can be implemented as a software or
hardware module.”

Secondly, transaction management was handled for the process of the tokens and validation of a new chain
was essential. The plasma cash chain has been defined as a new nonfungible token was issued with the
sparse Merkle tree where the data was indexed with divided branches. Plasma cash chain enables its users
to hold the transaction history of single users and creation of payment channels which nonfungible tokens
were issued to new users (Loic et al.,2021).

Thirdly, considering the users of nonfungible tokens, for a valid payment system, users should be lending
and borrowing the loans as a secure and collateralized way. Smart contract vault has been used for new
units of the token which was handled as a tokenized debt. For collateralization, an over amount unit of
transfer had been made which is a rule for mitigating the default risks. Structurally schemes identify the
interest rate and collateralization ratio algorithm. If the loan is not paid, the transaction is reverted (Loic et
al.,2021).

Lastly, the token exchange is applicable with Wyvern Protocol (2020). Wyvern Protocol provides a non-
custodial marketplace for non -fungible tokens. The token exchange occurs when the order for buying is
found in the smart contract vault of participants.

3.CONCEPTUAL EVALUATION

The framework of token technology enables the token as a good candidate for a new payment method.
The security handling of the system and the ease of the methods in accessibility of users, identifies the
importance of payment methods for fungible and non-fungible tokens.

The reviewed technologies and fields of usages has identified that the payment methods have a capacity to
expand with the increasing technological structures. Digital technologies that we use frequently as,
contactless digital payments at the point of sale, such as face recognition, Quick Response (QR) codes or
near field communication (NFC), has been popular with the outbreak of coronavirus which reduced the
spreading of the virus to the others (Adigiizel,2020). Moreover, Adigiizel underlines that payment methods
have been proven its durability and reliability in the passed digital economy history. Payments systems and
system providers have given the ability of transferring digital tokens and assets which also abled themselves
to have the trust of the attending parties to the system.

As an example of token-based solutions, GroR et al. have identified a new technology called as Distributed
ledger technology (DLT) which has a structure of building trust of the players in the system which has a
point of decentralized structure and transactions can also be denominated in euro as a digital euro in future.
The identification of the proposed framework has been carried out with 3 steps as Contracting the execution,
digital payment infrastructure and monetary unit (GroR et al. 2020). This framework enables token-based
solution to be used in the real world with supporting various kinds of assets in addition to money.

After considering the real time used area and framework of token technology, the second part for token
technology should be de adoption of it. Since tokens are considered as payment assets, this characteristic
makes it also a digital product which should be commonly used to become a popular product, which a
product should be adopted by individuals and organizations. The token technology is a good candidate for
perceiving this aspect and Technology Acceptance Model (TAM). TAM centers this idea that the usage of
a particular system by someone who increases the job performance (Davis,1989). TAM has been offered
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for perceived usefulness and ease of use for specific technologies. The details of the technology acceptance
model considering the conceptual evaluation is discussed below.
Perceived Usefulness is considered essential which underlines the adoption tendency of any commerce by
users. Zhou and Lou identify that mobile applications increase the socializing and enhancing the usefulness.
Secondly, the caring mechanism of people in adopting new technologies affect the perceive of usefulness
(Devaraj et al.,2008). Referring to the fungible and non-fungible tokens, the eligibility of the usage of
tokens are available in the gaming sector and tokens as a financial asset. Consumers are willing to use them
and share them as a community of ready to absorb the new technology.
Ease of use of the TAM is defined as the determination of the user while adopting the new technology
(Davis,1989) In other words, the capability of the user under the affect of the new product. Gupta and Arora
point out the ease of use as effort expectancy as covering the behavioral attitude to accept the digital product
of a web application called as Moodle (Sanchez and Hueros, 2010). Revisiting the characteristics of non-
fungible tokens may underlined the usefulness of tokens as traceable, unique, scarce, indivisible and coded.
These points highlight the perceived usefulness part of the TAM model for token. Secondly, the ease of use
part of the TAM may be identified with the indivisibility, coded and traceability characteristics of the tokens
that those characteristics contribute the popularity of the expectancy of the tokens as anew payment method.
Lastly, the characteristics mentioned enables to widen the sharing between users since they depend each
other. The token technology can also be identified with this modelling understanding as an innovative
payment candidate.
4.CONCLUSION
Studies on cryptocurrency and token technology has a common characteristic of being a digital product. In
today’s world, token payment methods have been promising since the scarcity of the digital products has
been increasing with their usage areas. The blockchain technology has been the base of the token coins
where they have similar infrastructure in terms of security, transferability and tradability in their platform.
Also considering the interchangeability of fungible tokens and disability of the interchangeability of non-
fungible tokens underline the uniqueness of these digital products. The technologies have been protected
and qualified with the security standards, protocols and methods for the sake of collaborators and users in
their own platform. Lastly, TAM and tokens as a candidate payment system is discussed referring to
characteristics of tokens. Addition to reviewed studies, the frequently used applications have been shaped
and token-based solutions may be one of the promising payment methods in future.
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ABSTRACT

During the COVID-19 pandemic, vaccine distribution strategies have been highly essential to prevent the
spread of the disease. In these effort, the distribution of vaccines from countries to smallest accommodation
has proven to be a vital process in achieving the high coverage of vaccination in the world; whereas finding
the ideal distribution process for the vaccines has become a highly challenging problem, as these
distribution stages have many components and some countries do not fully share their data. Turkey is one
of the countries which got affected by the disease due to its huge amount of population. Hence, this study
aims to model the distribution process of vaccines by using Analytic Hierarchy Process (AHP) integration
of Weighted Goal Programming. The model has been tested on a toy problem and the result is given in
detail.

Keywords: AHP, COVID-19, goal programming, transportation, vaccine distribution
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1. INTRODUCTION

The supply chain controls and coordinates production, shipping, and distribution processes of products for
major suppliers besides minimizing costs subject to satisfy given/known requirements. These requirements
generally are hard to meet with respect to supply or demand relationship. In addition, the risk management
should be done carefully for identifying potential disruptions, potential consequences of the risk and
developing plans to deal with these risks. In general, supply chain management (SCM) tries to minimize
costs, maximize levels of customer service, and fulfill the need of resources.

One of the areas where the supply chain is crucial is healthcare where purchasing, stock and supply
management, transportation are included in strategic planning to be resilient (Ageron, Benzidia, &
Bourlakis, 2018). The healthcare supply chain either starts with a manufacturer of needed medical products
and their distribution or the distribution of products among health institutions. Hence, the supply chain in
healthcare industry distinguishes from the others due to the provided level of customization of services and
uncertainties which makes the whole process more dynamic and complex (Evans & Berman, 2001; Pitta &
Laric, 2004; Mathur, Gupta, Meena, & Dangayach, 2018). During the outbreak of coronavirus disease,
healthcare supply chains such as personal equipments, medical devices, protective equipments and vaccines
has been unprepared to complex and fragmented problems (Mirchandani, 2020). Therefore, supply chain
optimization improves the performance of an organization’s supply chain network where it enables
efficiency, responsiveness and explanation containing design, planning and execution steps.

Generally, vaccines should be transported directly from the supplier by using cold chain protocol
(Mortimer, 2003). However, there are several risks like stock status, storage, and transportation. Hence, a
risk assessment is needed until the vaccine delivered from a manufacturer to a patient.

Turkey is one of the countries which got heavily affected by COVID-19 pandemic. Due to the high rate of
spread of the disease and its impact on the whole world, vaccination studies have accelerated in the world.
Countries, private healthcare companies and universities have worked jointly to develop vaccines as fast as
they can. Besides the excessive amount of research, accessibility of the coronavirus vaccines to humans is
as important as the production process of vaccines.

According to the results of the address-based population registration system of the Turkish Statistical
Institute, the population of Turkey was 83 million 614 thousand 362 and the most crowded city was the
Istanbul with 15 million 462 thousand 452 population (Turkish Statistical Institute, 2020). Turkey firstly
purchased 3 million doses Sinovac vaccines developed in China by Sinovac Biotech. This vaccine was
initially preferred due to its storage conditions and reliability. Then, the Biontech-Pfizer vaccine was also
put into use which is developed by the team of a German company BioNTech and an American company
Pfizer. Family health centers and hospitals in Turkey have been assigned as vaccination centers. In a country
with such a high population, vaccine distribution and stock availability should be examined carefully.

In this study, a goal programming model is developed to distribution of vaccines during COVID-19, the
weights are decided by using AHP. The model is an integrated model and it can be applied to more
comprehensive problems

This paper is organized as follows; in Section 2, literature review is given on the optimization of
transportation models. In Section 3, it has been mentioned about the methods and assumptions. In Section
4, The model is developed by using goal programming and the weights of priorities are decided by using
AHP. Finally, in Section 5, the results are presented with a toy problem and discussions have been made.
2. LITERATURE REVIEW

The aim in this study is to develop an optimization model to transport vaccines from the main distribution
center to family health centers. In the literature, there are many different optimization models for
transportation problems especially on demands where the demand is either deterministic or stochastic. A
fuzzy Economic Order Quantity (EOQ) model is developed for three different demand pattern which are
exponential demand, stock-depended demand, and linear demand in fuzzy environment to get more
accurate results (Rajput, Pandey, Singh, & Chauhan, 2019). In another transportation problem for the blood
collection of the Austrian Red Cross blood program, it is taught as a vehicle routing problem with multiple
independent time windows and it is solved with a mixed-integer programming model with heuristic
algorithms (Doerner, Gronalt, Hartl, Kiechle, & Reimann, 2008).

Dealing with something like a pandemic, redistribution of demands and resources between centers in
healthcare can help to decrease the required total capacity. Therefore, different optimization techniques
which are linear programming and mixed integer programming models are applied to find optimal demand
and resource redistribution (Parker, Sawczuk, Ganjkhanloo, Ahmadi, & Ghobadi, 2020). Additionally, an
integer programming model is developed for vaccine procurement and delivery (Jacobson, Sewell, Deuson,
& Weniger, 1999). Transportation and inventory costs for vaccines are tried to be minimized in general,
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such as formulating the problem as a fixed charge capacitated transportation model, bounded with rim
conditions (Gupta, 2017). Besides, vaccine allocation problems are highly investigated in the literature.
Optimal allocation of vaccines to maximize the benefit of health was essential since it was proven that the
second dose of a vaccine has more effects than the first dose of a vaccine based on the patient follow-ups
which consists of people who have not been infected (Duijzer, Jaarsveld, Wallinga, & Dekker, 2018). For
another disease, influenza, an optimal vaccine distribution model has been developed for heterogeneous
population with different subgroups that guarantees a quality solution by generating a vaccine distribution
policy and sensitivity analysis has been applied on key epidemic parameters for the proposed model
(Enayati & Ozaltin, 2020). Besides, a time-varying linear optimization-based approach which contains an
update for learning the extension of immunity of people after they vaccinated is introduced on the
epidemiological statistics from the differential Susceptible-Exposed-Infected-Recovered-Dead (SEIRD)
model (Roy, Dutta, & Ghosh, 2021). Vaccines must be kept and transported within a certain temperature
range in order not to deteriorate their condition. Transportation should be carried with cold chain trucks. A
novel bi-objective vehicle routing problem is proposed for distribution of vaccines through diverse regions
in order to prevent the disease and the model tries to minimize the social cost which occurs from the
consideration of different priority groups with respect to SIR epidemic model and the cost of the cold chain
trucks (Gamchi, Torabi, & Jolai, 2021).

A different technique to deal with the trade-offs between various objectives in healthcare is the simulation-
based optimization where it finds efficient results with a large number of possible scenarios and linear
programming, integer programming or other heuristic optimization approaches can be used to solve these
type of problems (Lal, Roh, & Huschka, 2015).

Originally, goal programming is developed to solve a multi-objective transportation problem (Lee &
Moore, 1973). However, it has been applied to other multi-objective problems. Besides, different fuzzy
goal programming techniques are proposed in the literature (Abd EI-Wahed & Lee, 2006;
Narayanamoorthy & Anukokila, 2014). Multi-Goal Programming is applied to food transportation model
by making reasonable assumptions and it has been observed that demand, risk and cost are crucial factors
in food transportation (Xie & Tang, 2011).

Multi-Criteria Decision Making is a progressive field in operations research. The main purpose is to make
the best selection with various conflicting criteria. There are different types of methods for multi-criteria
decision-making problems. Analytic Hierarchy Process (Saaty, 1980) is proposed by Thomas Saaty in 1980
to decide the best alternative for the decision maker.

In the literature, there are many studies related with goal programming and deciding the weights with AHP
technique. However, to our knowledge this technique is not used to model any vaccine transportation
model.

3. METHODS

3.1 Goal Programming

In decision making process, there can be more than one objective function that should be optimized hence
goal programming is used in such situations. This method is mainly introduced by Charnes and Cooper
(Charnes & Cooper, Management Models and Industrial Applications of Linear Programming, 1961) as
an extension of linear programming to solve the decision-making problems with multiple objectives
which has different priorities. Charnes and Cooper (Charnes & Cooper, 1977) are developed the general
goal programming as below:

m

Minimize: Z = Z df +d;
i=1

subject to the linear constraints:

Goal constraints:

m n

ZZaux]+dl+ _dl._ = bi
i=1j=1

fori=1,2,3....m.

System constraints:
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5l

i=1 j=1
fori=m+1,...,m+p.

with df,d7x; = 0 for i=1,.,m and j=1,..,n where there are m goals, n decision variables and p system
constraints.

Table 1. Definitions for goal programming

Definitions
Z objective function (summation of all deviations)
aij the coeflicient associated with variable j in the ith goal
X5 the jth decision variable
b; the associated right hand side value
d; | negative deviational variable from the ith goal (underachievement)
d] | positive deviational variable from the ith goal (overachievement)

The goal programming has different approaches such as preemptive and weighted. In the preemptive goal
programming, the priority levels are decided for the goals and this sequence of problems can be solved
from the most important goal to the least important one, subsequently. The weighted goal programming
introduced the weights of the variables according to the upward/downward deviation and then a single
problem can be solved where the weighted deviation sum is minimized.
3.2 Analytic Hierarchy Process - AHP
The following steps are given for a multi-criteria decision problem according to Analytic Hierarchy Process
(AHP) by Thomas Saaty (Saaty, 1980);

e The problem is defined and the solution is specified.

e The problem is organized as a hierarchy by starting from the goal and then subsequently criteria,

sub-criteria and alternatives are defined as levels.

e  The pair-wise comparison matrix is constructed according to the Fundamental Scale which is given
in

e Table 2.

e The consistency test is applied.

o Relative local and global weights are calculated for every level in the hierarchy. A hierarchical
synthesis is used to weight the vectors of priorities by the weights of the criteria. Their sum is
taken over all weighted priority entries corresponding to those in the next lower level. At the end,
an overall priority vector for the lowest level of the hierarchy is known as the result of the AHP.

Table 2. The Fundamental Scale for AHP (Saaty, 1980)

Intensity of Importance | Definition

| Equal Importance

3 Moderate Importance

5 Strong Importance

7 Very Strong Importance

9 Extreme Importance

2,4,6,8 For Compromise Between The Above Values

The Analytic Hierarchy Process is useful to help the decision maker to assess and choose the best alternative
depended on the criteria and sub-criteria features of a decision (Velmurugan, Selvamuthukumar, &
Manavalan, 2011).

4. THE PROPOSED METHODOLOGY
The model for vaccine distribution from the main center to health clinics is illustrated as below;
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Table 3. The general illustration of vaccine distribution for three different health centers from the
main distribution center in Bayrampasa

Akcaburgaz m
l

R

Akgamseddin

Bayrampaga

N
Akevler

According to this model, parameters and decision variables are given;
Parameters

To build the model, the following parameters are defined;

Table 4. Parameters and their definitions

Parameters Definitions

M Number of vaccine distribution center

N Number of family health center

L Different type of cold chain vehicles
Di; Total demand for vaccines from the main distribution center i to family health center j
f, The refrigeration cost of vaccines

« The spoilage rate of transported vaccines

di; The distance between the main distribution center i to family health center j

fr. Fixed cost for assigning a vehicle k

The Decision Variables
Table 5. The decision variables and their definitions

Decision Variables Definitions
Vi Number of vaccines to be transported from the main distribution center 1 to family health center j
Xojk Binary variable for if vehicle k departs from the main distribution center ¢ to family health center )
ty The transportation cost of vaccines from the main distribution center 1 to family health center j
Pij The travelling cost per unit of distance from the main distribution center i to family health center j
4 The penalty cost for not meeting the demand

(P): Min [Z1, Z5, Z3] = Vaccine Transportation Cost + Travelling and Assigning Cost + Penalty Cost for

Spoilage
M

i=0

M N L
v (ti; +£:) + ZZZ feXojie + 0ij(dij Xoji) +

i=0 j=1k=1 i

Mz

N
Z Cijavij

j=0

\
I
i
gME

Equation 1 The goal programming model

4.1 The Preemptive Goal Programming for Vaccine Transportation

Let P be the priority level of goals. P1, P2, and P; are the priority levels, right hand side values are , and ,
subsequently where values are for the overachievement for the given objective functions and values are
the underachievement for the given objective functions in the problem.

P1: Minimize the total transportation and refrigeration cost.

P2: Minimize the travelling and assigning cost
P3: Minimize the penalty according to deterioration of vaccines
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(P): Min P1d;*+P.d,*+P3ds*

st. oY ovi(ty+f)+df —dy =e )
Lo Zﬂy=1 Y1 fiXojie + 0ij(dijXoj) +dy —d; = e, )}

Lo Z?]=0 cjav;;+di —d3z = e, 3)
ﬁLOZﬁ:o Xojre =1 4)

Iivio Zi:o Xior =1 %)

Lo Z?Lo Yi=1 X =1 (6)

Z?io Z?’:o Zi=1 Xjie =1 )
Yoo Xkar vij + avy; < Dy (8)

xijk in {0,1} 9)

where the constraints (1),(2) and (3) limit the solution space, constraints (4) and (5) ensure that
transportation of vaccines will be between the main distribution center and family health clinics which
means there is not any nodes or continuity in the transportation process. Also, constraints (6) and (7) ensure
that only one vehicle will serve between the main distribution centers and health clinics. The constraint (8)
is for meeting the total demand by including the deterioration of vaccines in the transportation process and
the constraint (9) is for the binarization of the process.

e The model for Priority 1

Min dl+
st. 1;10 Z?’zo 'Ui]' (tij + fr) + df - d; =e (1)
Lo Zﬁyﬂ Y1 fieXoji + pij(dij Xoji) +d3 —d; = e 2
PN Z?:o cijavij +d3y —d; = e, (3)
Z?Loz:k:oxojk =1 4)
?ioZLoxmk =1 )
Zlivio Z?’:o Z;Lc=1 X =1 (6)
Lo Z?Lo Yi=1 X =1 (7
Yo XN o Yhar vy + vy < Dy (8)
Xij in {0,1} 9)

e The model for Priority 2

Min dz*
st. LoXiooviy (tij+1f) +df —diy =e @
Yo XNy Yhen fixojie + pij(dij Xojp) +di —d; = e, 2
> Z?’:o cjav;; +di —d3z = e, 3)
Z?’:oZi:oijk =1 4)
?ioz:lﬁ:oxi()k =1 5)
Lo Z?’=0 Y1 X =1 (6)
?io Z?:o Zi=1 Xjik =1 (7)
Yo XYoo Xhar vy + v < Dy (8)
xij in {0,1} ©)

dr=0
e  The model for Priority 3

Min ds*
st. LoXNoviy (tij+f) +df —di =e @
Lo ijzl Y1 fiXojie + 0ij(dijXoj) +dy —d; =e; )}
Lo Z?’:o cjavy; +di —d3z = e, 3)
Zﬁyzoz:k:oxojk =1 4
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ZﬁoZk:ﬂm:« =1 (%)
?io Z?LO Zi=1 Xijk =1 (6)

Z?io Z?LO ZIL(.=1 Xjg =1 (7)
Lo X o Xko1 vy + avy; < Dy (8)

xijr in {0,1} ©)
df =0

;=0

In these type of problems, the priority levels can be decided by using AHP. In Subsection 0, these priorities
are calculated.

4.2 The Weighted Goal Programming with AHP Adaptation by using a Toy Problem for
Vaccine Transportation

In this problem, AHP will be adapted to assign weights of goals. The preemptive model in Section 0 is
modeled as a weighted goal programming model. The proposed model to find the weights of goal
programming with AHP is given in Figure 1;

Vaccine Distribution

Fuel Consumption
Cost

Vaccine

Transportation Cost Penalty Cost

Figure 1. The model to assign the weights with AHP

According to the Figure 1, firstly, the Pair-wise Comparison Matrix with respect to Vaccine Distribution
is defined as follows according to the

Table 2;

Table 6. The Pair-wise Comparison Matrix with respect to Vaccine Distribution

Pair-wise Comparison Matrix with respect to Vaccine Distributi

Transportation Cost | Assi

ing and Travelling Cost

Penalty Cost

Transportation Cost

1,00

5,00

3,00

Assigning and Travelling Cost 0,20 1.00 0,33
Penalty Cost 0,33 3,00 1,00
SUM 1,53 9,00 4,33

After this Pair-wise comparison matrix is constructed in Table 6, normalized matrix is generated by
dividing every value in the same column to the sum of that column.

Table 7. Normalized Pair-wise Comparison Matrix with respect to Vaccine Distribution

Assigning and Travelling Cost
- 0,56 o
0,11
0,33
1,00

Penalty Cost
0,69
0,08
0,23
1,00

Transportation Cost
0,65
0,13
0,22
1,00

Normalized Pair-wise Comparison Matrix with respect to Vaccine Distribution
“Transportation Cost
Assigning and Travelling Cost
Penalty Cost
—SUM

This normalized matrix in Table 7, gives the local weights of the Vaccine Distribution. Local weights can
be found by taking the average of rows. This matrix and local weights lead the matrix to the weighted
comparison matrix of the Location where the Consistency Ratio is %4. The weighted matrix is given in
Table 8;

Table 8. Local Weights of Vaccine Distribution

Local Weights for Vaccine Distribution | Consistency Ratio
i “Transportation Cost 0,64 | i
Assigning and Travelling Cost 0,10 4%
Penalty Cost 0,26

The goal programming model has been tested for the vaccine transportation from distribution center in
Bayrampasa to family health center in Ak¢aburgaz, Akevler and Aksamseddin by making the following
assumptions;
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The vaccine transportation cost should be less than or equals to 500 $
The travelling and assigning cost should be less than or equal to 100$.
The refrigeration cost is 53$.
The vaccine price per unit is taken 3$.
The distance between distribution center Bayrampasa and health clinic Ak¢aburgaz is 32.9 km
according to the Google Maps.
= The distance between distribution center Bayrampasa and health clinic Akevler is 22.4 km
according to the Google Maps.
= The distance between distribution center Bayrampasa and health clinic Aksamseddin is 20.4 km
according to the Google Maps.
= The first total demand of vaccine between distribution center and family health center should be
greater than 24.595 from Bayrampasa to Akgaburgaz according to the TUIK (Turkish Statistical
Institute, 2020).
= The second total demand of vaccine between distribution center and family health center should
be greater than 12.552 from Bayrampasa to Akevler according to the TUIK (Turkish Statistical
Institute, 2020).
=  The third total demand of vaccine between distribution center and family health center should be
greater than 7.546 from Bayrampaga to Aksamseddin according to the TUIK (Turkish Statistical
Institute, 2020).
According to these local weights (LW) and assumptions we can define the problem;

(P): Min [Z] = Local Weight of VVaccine Transportation * Vaccine Transportation Cost + Local Weight of
Assigning and Travelling Cost * Assigning and Travelling Cost + Local Weight of Penalty Cost * Penalty
Cost

M N M N L M N
LleZvij (tij +£) + LW, Zkaxojk+pijdijxojk+LW3 Zcijowij

i=0 j=0 i=0 j=0 k=1 i=0 j=0

st. LoXNovij(tiy+f)+df —dy =e )

Lo Z?’=1 Y1 fieXojic + 0ij(dijxoj) +d3 —d; =e; 2

P Z?’:o cijavi +d3i —d3 = e, 3)

Z%oZi:oxojk =1 4)

ﬁoZk:oxiOk =1 )

ﬁoZ?’:o Zi:l Xijk =1 (6)

Zlivio Z?’:o Z;Lc=1 Xjik =1 (7)

Lo XN o Xkoa vy + avy; < Dy (8)

Xiji in {0,1} 9)

5. RESULTS
The results are given in Table 9 and the problem is solved by using LINGO software, which is built to solve
Linear, Nonlinear, Quadratic, Second-Order Cone, Semi-Definite, Stochastic and Integer models efficiently
by using an academic licence. The matrix of the model is given in Figure 2;

Table 9. Results of the AHP-Weighted Goal Programming Integration

Global optimal solution found.
Objective value 33124.92
Total variables 15

Total constraints 10

Total nonzeros 30

21



International Engineering and Technology Management Summit 2021- ETMS2021
Istanbul Technical University & Bahgesehir University

Variable Value Reduced Cost

dy 51757.69 0

d3 0 0.1
dy 0 0.26
Tiy 0 12108.31
fy2 2.878346 0

T3 6.778028 0

v11 18919.23 0
v12 9655.385 0

Vi3 5804.615 0
P11 30.24316 0
P12 14.41964 0
P13 18.77451 0

C11 0.8809379 0
C1a 1.726153 0
13 2.871278 0

d, 0 0.64
d, 0 0

ds 0 0

D1POS D2POS D3POS T1 D1INEG T2 T3 E1l D2NEG B2 P3 Pl D3NEG P2 P3

.

s

€

Figure 2. The matrix representation of the model

Since, the model has been applied to a toy problem because of the restricted public data sharing, as a future

direction, fuzzy AHP can be integrated instead of using AHP. Also, the model can be used for wider routes

from the main distribution center. This study is prepared to give an insight on the efficiency of multi-
criteria decision-making methods on these complex problems which contains a lot of parameters and
variables such as distribution process of vaccines during pandemics.
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ABSTRACT

The changing world contains more and more complex systems every day. This causes the interactions
occurring within the system to result in different and unpredictable results than expected. Although the
existence of self-organized teams is an important proposition in the concept of "Agile", which was put
forward for the ability to survive in a global competitive environment full of uncertainties, it is observed
that some leadership characteristics that arise naturally within the team have a positive effect on
performance. In this study, agile leadership characteristics that emerged in the changing world were
revealed with a model created with the Cognitive Mapping Method. The distinctive features of the changing
world enable people to acquire new features by using their innate personality traits. While some of these
features are learned features, some of them provide the emergence of agile leadership. The factors used in
the model are grouped under four headings. 1) Characteristics of the Changing World 2) Intrinsic
Personality Traits 3) Learned Personal Traits 4) Emerging Leadership Traits. Those who want to do
research on this subject in the future can reach results that contribute to the literature with an expert sample
space that includes more crowded and different target groups, based on the relationships in this model.

Keywords: Agile, Changing World, Cognitive Mapping, Emerging Leadership

24



International Engineering and Technology Management Summit 2021- ETMS2021
Istanbul Technical University & Bahgesehir University

1. INTRODUCTION

Complexity theory emphasizes that change is an indispensable element. Today, many systems have begun
to be considered as complexity systems. “Emergence”, one of the important features of these systems, can
be defined as the interaction occurring within the system causing a different and unpredictable result than
expected. Today, the most vivid example of this can be shown as the Covid-19 epidemic, which has taken
the whole world under its influence. (Lorenz, 1993, Covid-19 website). It has become imperative to support
the changes that occur due to sudden changes, unexpected developments and uncertainties in the
environment in which businesses are located. In order to get rid of inertia and increase productivity on the
other hand, businesses have been forced to switch to a more flexible structure. (Boyer and Robert, 2006).
The concept of “Agile”, which was introduced for the ability of businesses to survive in a global competitive
environment full of uncertainties, was first introduced academically in 1991 by the Lehigh University
lacocca Institute in a report explaining how US companies should progress to become a production leader
again. (Nagel — Dove, 1991) However, in this report, how agile will be implemented within the
organization, what kind of organizational structure should be established or how projects will be handled
as agile are not mentioned in detail. In this context, agile transformations first came to the fore in the field
of computer technologies, and with the Agile Software Development Manifesto published in 2001, an
alternative to heavy-duty software development processes based on documentation was created. (Agile
Manifesto website)

Self-management or being able to organize (self-organization) is an important proposition of the agile
software method, as is the case with all Complexity Systems. However, much information and guidance on
how to actually operate self-organization, especially in the software sector, has not been given much space
in the literature, there is a serious lack of information about how teams self-organize in practice. On the
other hand, it is observed that there are leaders who are not officially appointed but appear informally in
autonomous teams without leaders. Research reveals that these informal leaders have positive effects on
performance. This situation seems reasonable because of its effective contribution to self-organization.
(Przybilla et al., 2020)

In this context, research is being conducted to create a theoretical model of agile leadership and to increase
the understanding of which factors make agile teamwork effective. There is no universally accepted
common model. In this study, an agile leadership model is proposed with the help of the behaviors exhibited
by individuals within the framework of internal and acquired competencies within the framework of agile
values and principles, based on the characteristics of complexity systems. The model was created by using
the cognitive mapping method, after interviews with experts in the field.

In the second chapter of the study, there is a literature research on the subject. In the third chapter, the
cognitive mapping method, which is the method used, is explained. In the fourth chapter, the agile
leadership model, which was revealed by using the cognitive map, is detailed. In the last part, the results
obtained in the study are evaluated and suggestions for future research are presented.

2. LITERATURE RESEARCH

Adoption of Agile methods is now commonplace. One of the important propositions of a special type of
teamwork supported by agile methods is the existence of self-organizing teams without a formally
appointed leader within the team. However, this proposition brings with it a contradiction. Within agile
development processes, the results of leadership are still needed, such as coordinating and facilitating
activities that drive performance. (Przybilla et al, 2019) Not much information and direction on how self-
organization actually works is not covered in the literature, there is a serious lack of knowledge about how
teams self-organize in practice. On the other hand, it is observed that there are leaders who are not officially
appointed but appear informally in autonomous teams without leaders. Studies reveal the positive effects
of these informal leaders on performance. This situation seems reasonable also because of its effective
contribution to self-organization. (Przybilla et al., 2020)

Przybilla et al published their first studies in 2019 and created the model in their second article in 2020.
The two main factors that make up the natural leadership revealed in the study are "Cognitive Ability and
Expertise” and "Personality Traits". The sub-elements of Personal Traits include “Conscientiousness”,
“Extraversion”, “Openness”, “Agreeablenes” and “Neuroticism”. All other elements except neuroticism
are positive premises for the emergence of the informal leader.

Przybilla et al (2020) discussed agility in terms of software development industry. This is very normal since
the concept of agility first emerged in the software world and there is a lot of research work on this subject.
However, now the concept of agility has been discussed in different sectors and has found application areas.
For example, Tarken (2020) in his study “Agile Leadership in Action During a Crisis — Top 7 Practices to
Build Organizational Resilience and Develop HR Leaders” found that as HR leaders face various
challenges such as Covid-19, racial inequalities and remote working, it is important to respond to these
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challenges. states that they are looking for new ways and that Agile HR is a program that can help them.
The article suggested to an Agile HR leader for Servant Leadership, “Focus on sharing responsibility in
leadership between the leader and the team, and implement practices that will support this culture change”,
but the practices to support it were not explained. The model is named with the acronym EBIT,DA, which
is created from the initials of the recommended applications, and tips are offered to HR Managers for each
application. The suggested practices in the model are “Experimentation”, “Break down big problems into
smaller components”, “Incremental and Iterative Improvements”, “Time Limitation”, “Teams”, “Develop
Servant Leadership” and “Always be Communicating”.

One of the areas where agility is widely used is innovation projects. The aim of Bushuyeva et al.'s (2019)
study titled "Agile Leadership in the Management of Innovation Projects" is to explore modern approaches
to leadership formation while applying distinctive agile methodologies in terms of decision-making
processes in project management. The results of the studies were carried out on the basis of a competency-
based approach modeled by the International Project Management Association (IPMA). Studies were
conducted within the competency model of ICB4. As a result, agile leadership and leadership behavior
patterns were created in a project management behavioral competency system based on agile technology
methods and tools. These competencies are “Self-reflection and self-management”, “Personal integrity and
reliability”, “Personal communication”, “Relationships and interaction”, “Leadership”, ‘“Teamwork”,
“Conflicts and crises”, “Creativity”, “Ingenuity” and “Harmonization”.

Ralston (2008) often asks, “How important is strong agile management for an agile project?” faced with
the question; states that he believes this is due to the failure of the agile process directly resulting from
ineffective leadership. Drawing on her experience leading teams on large-scale projects in agile skeptic
environments, she emphasizes that the right type of leadership is valuable in helping teams succeed. In this
study, he shares the values that he developed as important in this leadership role. These values are
“Integrity”, “Long-Term Value Relationships”, “Doing the Right Work”, “Foster a Learning
Environment”, “Clear Authority”, “Value People Over Process”, “Mentor Talent”, “Transparency”,
“Result Orientation” and “Leverage Your Strengths”

3. METHOD

Within the scope of this study, the imageability levels of agile leadership were tried to be revealed by the
experts by applying the cognitive mapping method. Thus, the strongest elements constituting agile
leadership were revealed and the imagery levels of different experts were compared. Cognitive map is
defined as a combination of relationships between various concepts. Each of the cognitive maps is seen as
a set of propositions that are determined by the individual as true value and stored about the individual's
environment. Rapoport (1977) defines the Cognitive map as 'a set of psychological transformations that
enable people to acquire, encode, store and decode information about their spatial environment, elements,
relative positions, distances and directions, and general structure'.

Laszlo et al. (1993) explain the underlying idea of cognitive maps with these words: "Cognitive maps
created by placing neuronal arrays are of course much more adaptive than depictions drawn on paper. A
cognitive map represents the environment in the organism's brain." (Sihombing, 2013).

The origin of the cognitive mapping method is based on the Graph Theory of the mathematician Euler
(1736). It was introduced by Axelrod (1976) as a structure examining complex social relations. It is a
method used in many social and technical sciences in modeling complex systems and describing cause-
effect relationships between system components. (Ozesmi, 1999). It is also a method used in strategic
decision making (Hodgkinson et al., 2004).

Cognitive maps consist of nodes expressing variables (factors) and paths describing causal relationships
between nodes. In the map, the variables are connected to each other with positive or negative signs and
express the direction of the relationship depending on the direction of the arrow.

In cognitive mapping, a pairwise comparison matrix is prepared. Each variable forming the matrix is
compared with each other according to causal relationships (Eden, 1988). A value of +1 is given if the
causal relationship between the variables is positive, and -1 if it is negative. If there is no relationship, the
value of the matrix element is 0. The signs of the symmetrical elements of the matrix are opposite to each
other, the diagonal elements are zero. The nxn size E square matrix is shown in Equation (1).
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In this method, which is used especially in strategy development in social sciences, mathematical models
in graph theory were used. In this modeling process, donor degrees (od), receiver degrees (id) and total
variable centrality degree (ci) are calculated (Ozesmi, 1999). The pairwise comparison square matrix in
Equation (2) is used to calculate the degree of centrality of the variables. From the sum of each row and
column elements of the matrix, the vector (Cdi) in Equation (3), which shows the degrees of centrality of
the variables, is created. The highest Cd value in the vector indicates the variable with the most interaction
in the model, and the lowest Cd value indicates the variable with the least interaction.
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In the cognitive mapping process, the variable-based connectivity index (DB) value is calculated with
Equation (4). Here “C” is the number of connections and “n” is the number of variables. The DB value is
in the range [0,1]. As the DB value gets closer to 1, the interaction level between the variables gets stronger,
while it gets weaker as it gets closer to 0.

DB = < 4)

n2-n

The hierarchical index (h) of the map is calculated by Equation (5). In this calculation, the variance values
(02,) of the vector sums of the rows (0d; = Zj: e;j) of the pairwise comparison matrix E' = [ei j] are used.

h = 1205‘1 (5)

n2-1
The value of the hierarchy index is in the range [0,1]. If the hierarchy index is very close to 0, the cognitive
map is “fully democratic”; if it is very close to 1, the cognitive map is described as "fully hierarchical".
(Ozesmi, 1999)
4. RESEARCH METHODOLOGY AND FINDINGS
The research was initiated with interviews with three different experts who apply Agile Software

Development processes in their companies. The demographic characteristics of the experts are given in
Table-1.

Table 1. Demographic Characteristics of the Participants

No Age | Gender Total Agile Title
Experience | Experience
1 34 M 12 8 Startup Company Founder
2 42 F 20 5 Manager at Enterprise Software
Company
3 50 M 28 2 Human Resources manager
Average 42 20 5

As a result of the interviews with the practitioners, 25 factors were determined. The Cognitive Map model
created with these factors starts with the changing world characteristics and ends with the emerging
Emerging Leadership. According to the model, the characteristics of the changing world draw attention to
the acquisition of new characteristics by using some innate internal characteristics of individuals. While
some of these features are learned features, some of them provide the emergence of agile leadership. The
factors used in the model are grouped under four headings. 1) Characteristics of the Changing World 2)
Intrinsic Personality Traits 3) Learned Personal Traits 4) Emerging Leadership Traits
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Intrinsic Personality Traits Learned Personal Traits
« Honesty « Change oriented
« Extraversion, curiosity * Result oriented
« Flexibility « Relationship oriented
« Harmoniousness « Commitment

« Fast Decision Making + Openness to
« Patience experience

Characteristics of the
Changing World
« Experimentality

« Transparency

« Observation

« Maximizing
predictability

« Controlling risk

Emerging Leadership
Traits
« Strategic Vision

« Sharing of reasons

« Collaboration between
teams

+ Motivation

= Supporting creativity

« Cognitive ability
+ Respect

Figure 1. Grouping of factors used in the model
The relationship model of these factors was created using the Mental Modeler online cognitive mapping
template as in Figure-2. The presented model-based cognitive map consists of 25 variables and 45 links.
The connectivity index (DB) of the map is 0.55, which is at an acceptable level (DB>0.22). Table 1 shows
the model-based cognitive map pairwise comparison effect values and row-column totals (Od and Id). The
hierarchical index (h) is calculated as 0.04. This value indicates that the cognitive map is fully democratic.
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Figure 2. Relationship Model of Factors — Cognitive Mapping Template

Table 1. Pairwise Comparison Matrix
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4.1. Characteristics of the Changing World

The factors here include the main features encountered in the changing world. The list of these factors and
their degree of centrality are given in Table-2. While creating the list, the factors that they emphasized in
the interviews with the experts were taken into consideration.

Table 2. Factors Grouped as Characteristics of a Changing World

Factor Id | Od | Cd
C1 | Experimentality 1 3 4
G2 | Transparency 1 1 2
C3 | Observation 1 1 2
G4 | Maximizing predictability 2 2 4
G5 | Controlling risk 1 3 4

Experimentality means making continuous trials to achieve the desired results, producing usable results,
and making continuous improvements in production by evaluating these results. Contrary to deterministic
process control, experimental process control enables easier management of variability with an iterative
and incremental process.

Transparency is based on mutual understanding within the team using a common language. In this way,
it is ensured that the progress and problems in the project are recorded and accessible to everyone.
Observation refers to self-examination and self-control over people, relationships, processes and tools. It
is a fundamental value for determining what is done well, what can be done better, what can be improved.
An iterative and incremental approach to maximizing predictability and controlling risk are also features
in a changing world.

4.2. Intrinsic Personality Traits

Intrinsic personality traits of individuals were determined as factors. The list of these factors and their
degree of centrality are given in Table-3. It was stated by the experts who participated in the study that
these listed features are innate internal features.

Table 3. Factors Grouped as Intrinsic Characteristics of Individuals

Factor Id |Od | Cd
K1 | Honesty 1 1 2
K2 | Extraversion, curiosity 1 2 3
K3 | Flexibility 1 2 3
K4 | Harmoniousness 1 3 4
K5 | Fast Decision Making 1 1 2
K6 | Patience 1 2 3

G

Honesty is defined as “accuracy” in the TDK dictionary, and as “being one and the same”, “reflecting the
truth as it is”, “not hiding the truth”, “not trying to appear or show anything other than what one knows,
believes or is” and “sincerity” in other dictionaries.

The most distinctive feature of Extroverts is “the search for new experience and risk”. In this study,
extroversion was handled especially with the dimension of curiosity. Curiosity is the ability to create the
future. It is not possible for those who do not wonder and do not dream to reveal a value in the new system..
Flexibility, or Resilient as it is called in psychology, is the power to cope with change, to recover, to
overcome difficulties and to recover quickly. It is a necessary skill to be included in this era where
technology changes so rapidly and harmoniously. With fixed-mindedness, it is a skill that those who stick
to a single idea until the end and refuse to change their minds will not have a chance to compete in the
world of the future.

In this research, Harmoniousness was discussed especially in terms of being harmonious, and it was
emphasized that the synergy created by the team was in a melodic harmony.

People with Fast Decision Making have the opportunity to experiment more by gaining time in decision
making stages where others spend a lot of time and energy. This is one of the most basic features desired
in agile structures.
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Patience is the feeling of not losing courage and fortitude under difficult conditions created by change.
Patient people continue on their way, or keep waiting, without losing their morale despite long delays and
provocations.
4.3. Learned Personal Traits
The list of learned features and their degrees of centrality are given in Table-4. Experts participating in the
study emphasized that these features are those that can be learned as experience is gained in business life
or through various trainings.

Table 4. Factors Grouped as Learned Personal Traits
Factor Id od Cd

El Commitment 1 1 2
E2 Openness to experience
E3 Result oriented

E4 Relationship oriented
E5 Conginitive ability

E6 Change oriented

E7 Respect 2 4 6

Commitment means to promise and take on something by the specified time. Making promises and
keeping promises are considered as one of the most obvious results of honesty. In the business world, when
disagreements arise over projects to implement long-term strategies and tactical plans, a shared
commitment to fulfilling the purpose of the business and the project helps people stay in touch and work
together for a solution.

People who are capable of Openness to Experience are those who have ideas that can help innovation to
improve products and experiences. They see customers and employees as a part of the value creation
process, which is the essential feature of an agile business.

Result oriented means building trust and dynamic relationships that inspire efforts to achieve desired
organizational results, engage people, and align them with organizational results.

Relationship oriented, as the ability to influence others and win collaborations, creates an environment of
safety that encourages all team members to contribute ideas and share perspectives. These skills are
essential for agile organizations trying to make informed considerations for new ideas.

Cognitive ability is defined as a general ability of individuals to learn, adapt to new situations, make
abstractions, and solve verbal, numerical, conceptual and spatial problems (Anastasi, 1982). Cognitive
ability is considered as understanding complex ideas, solving problems by reasoning, and adapting to
people who can learn from experience (Sternberg, 1997). By observing the behavior of objects with both
deductive and inductive approaches, people with this competence are able to comprehend general
principles, rotate objects in their minds, understand what they read quickly and accurately, and deal
effectively with mathematical concepts. (Reeve, 2007). Lord et al. (1986) determined that people with high
cognitive abilities and/or dominance traits tend to emerge as leaders. Other researchers have determined
that the emergence of the leader is associated with cognitive ability, openness to development,
responsibility, and extraversion. (Taggar et al., 1999), (Kickul and Neuman, 2000).

Change oriented is one of the basic principles that institutions should apply in order to make quick
decisions using the information they obtain and to meet the rapidly developing needs of their customers.
Agility involves seeking out new information and embracing continuous collaborative change without
resistance, prejudice or resentment.

Respect is the key to psychological safety within the team. When faced with errors and difficulties, it is the
most basic feature that is necessary to find the cause together and go to the correct way. Thus, it is really
prevented from repeating the mistake again. Teams that trust and respect each other are willing to do their
best, such teams constantly develop and use their competencies to the maximum in a motivated way.

4.4. Emerging Leadership Traits

The leadership characteristics that emerge in people who react to the changing world with their internal and
acquired characteristics, suggested by the experts participating in the study, are given in Table-5.
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Table 5. Factors Grouped as Emerging Leadership Traits

Factor Id | Od | Cd
L1 | Strategic Vision 1 1 2
L2 | Sharing of reasons 2 1 3
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L3 Collaboration between teams 3 1 4
L4 Motivation 3 1 4
L5 | Supporting creativity 3 2 5

Strategic Vision should be shared in an interactive environment. People who see their own ideas in their
strategy are actively involved in the change. The strategy should be simple and actionable. The reasons for
the change should be clearly presented. Drawing a map of the future is not just making plans and budgets.
It has been seen in many examples that businesses that behave like this have no future. While the vision
points to the ideal situation to be reached, the strategy is the roadmap to be used to reach that point.
Sharing of reasons clearly, clarifying the purpose, reason and belief in doing something creates people
whose desires are motivated by the inspiration they receive. Everything should start with a reason. People
take stronger ownership when they know why they do what they do.

Collaboration between teams is one of the most important basic principles for teams that know and trust
each other to create a corporate culture that supports knowledge sharing and creative intelligence in a
psychological safety environment. Increasing the ability of businesses that believe in this to take action is
possible by prioritizing cooperation and continuous change that drive innovation.

It is known that highly motivated individuals have much better job results. In a changing world, especially
under psychologically challenging conditions, the internal motivation to be gained by contributing to the
development of emotional awareness, balance and dominance will also enable the acquisition of
competencies that will support performance.

Creativity rose from the 10th place in 2015 to the 3rd place in 2020 in the World Economic Forum's list
of competencies needed in business life. While ordinary and monotonous jobs are transferred to robots,
those who make a difference are those who add creativity to their lives. For agility and renewal, it is
necessary to learn what creativity and creative thinking are, to discover the common characteristics of
creative thinkers, to notice the obstacles in front of personal creativity and try to eliminate them, to learn
the stages of the emergence of a creative idea and to apply thinking techniques that enable creative thinking.

5. CONCLUSION
When the findings obtained through the model were analyzed by cognitive mapping method, "Change
Oriented" was the factor with the highest interaction rate with Cd=8 centrality degree and DB=0.32 density
degree. In other words, the importance of change orientation stands out more than other factors. The factors
ranked from largest to smallest according to the degree of centrality are given in Table 6, Figures 3 and 4.
Factors following “Change Orientation” were “Respect (cd=6)”, “Relationship Orientation (cd=5)" and
“Supporting Creativity (cd=5)". The next 7 factors have cd=4, and each of the 6 factors has 3 and 2 degrees
of centrality.
Learned personality traits are in the first three rows of the list, and a leadership trait that emerges in the
fourth rank. The characteristics of the changing world and the internal characteristics of the people played
a triggering role for the learned personality traits and the emerging leadership traits, and the number of
interactions remained low due to the large number of factors.
The model presented in this study provides such important clues in terms of the nature of the relationships
between the variables. The leadership model presented in the study is a model that can be applied in the
business world. The basis of the model was formed in interviews with experts with many years of work
experience. When the personal and learned characteristics in the model are taken into account when creating
agile teams, it becomes easier to predict who will emerge as natural leaders.
In this study, the fact that the research sample consisted of very few experts can be considered as a limitation
especially in generalization. Those who want to do research on this subject in the future can reach results
that contribute to the literature with an expert sample space that includes more crowded and different target
groups, based on the relationships in this model.

Table 6. Input, output, centrality and density values for each factor

Factor Id | Od | Cd | Density
E6 Change oriented 6| 2 8 0,32
E7 Respect 2| 4 6 0,24
E4 Relationship oriented 213 5 0,20
L5 Supporting creativity 3] 2 5 0,20
C1 Experimentality 1] 3 4 0,16
C4 Maximizing predictability 2| 2 4 0,16
C5 Controlling risk 1] 3 4 0,16
K4 Harmoniousness 113 4 0,16
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E5 Cognitive ability 1] 3 4 0,16
L3 Collaboration between teams 3 1 4 0,16
L4 Motivation 3 1 4 0,16
K2 Extraversion, curiosity 1 2 3 0,12
K3 Flexibility 1] 2 3 0,12
K6 Patience 1 2 3 0,12
E2 Openness to experience 211 3 0,12
E3 Result oriented 1 2 3 0,12
L2 Sharing of reasons 2 1 3 0,12
C2 Transparency 1] 1 2 0,08
C3 Observation 111 2 0,08
K1 Honesty 1] 1 2 0,08
K5 Fast Decision Making 1] 1 2 0,08
E1l Commitment 1 1 2 0,08
L1 Strategic Vision 111 2 0,08
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Figure 3. Grouping of factors according to degrees of Input (Id) and Output (Od)
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Figure 4. Comparison of input, output and centrality values for each factor
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ADOPTING BLOCKCHAIN TOKENISATION TECHNOLOGY FOR REAL
ESTATE TRANSACTIONS: A SECURITY TOKEN OFFERING PROCEDURE
AND LEGAL DESIGN PROPOSAL

Yaman Omer Erzurumlu
Bahgesehir University

ABSTRACT

This study discusses the potential impact of blockchain and tokenization on legal design and market
structure based challenges in real estate investment. We propose a block- chain tokenized security
design, based on a Sukuk-like certificate that draws inspiration from both Islamicfinance as well as
Equipment Trust Certificates managed by a Special Purpose Vehicle (SPV). The article addresses the
legal design challenges of real estate crowdfunding, proposing potential solutions that combine
blockchain technology, tokenization, finance, and law. We propose a legal design, security token
offering procedure, and an exchange mechanism built on real estate tokenization. Itexplores the
implications of adopting blockchain-based technologies to mitigate challenges related to the real
estate market structure. An SPV may issue blockchain tokenized Sukuk-like certificates. These
certificates grant rights related to an investment property. Each series of certificates represents
property and will be a liability of the SPV that owns the property. In general, the tokens used resemble
but remain categorically distinct from asset-backed securities; their performance still depends on the
underlying asset’s performance. The proposed token mechanism could prevent delays in the
transaction process related to transferring ownership of a property. It could split at some point to allow
for the creation of ownership and income rights. The proposed method is easy to implement while
shortening transaction times. The proposed security design potentially protects investors’ legal rights
better without standard application of investors becoming partners in the SPV.

Keywords: Blockchain, Crowdfunding, Tokenisation, Sukuk, SPV, Contract design, Token offering
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1. INTRODUCTION
One of the significant consequences of the 2008 financial crisis is that companies and entrepreneurs

began striving to find funding because banks hesitated to open credit lines. Some legislatures deterred
banksfrom providing loans. There was a radical change in the funding preferences of both investors
and fund- raisers (Silvestri, 2017). Notably, the 2008 crisis led to a decline in real estate prices, a steep
decline in total investment, and a loss of trust in the banking sector. This lack of confidence in the
banking sector and concerns about the financial industry accelerated the birth of what is known as
the sharing economy. The collaborative, or peer-to-peer, economy has created many alternative
project funding methods using information technology, such as web platforms, to match fundraisers
and fund seekers (Kim and Kim, 2017). This economy led to a model for the efficient use of
resources through direct involvement of the digital community in the value-creation process and
considerable reduction of the role of intermediaries, cutting distributions costs, and increasing
profitability (Nasarre-Aznar, 2018).

As a consequence, the financial technology industry and its alternative technologies have disrupted
traditional financial intermediation. Emerging blockchain technology offers a promising investment
alternative that could be used to tokenize any scarce asset. A recent example is the June 11th 2021
Bloomberg news about the announcement of State Street Corp. US, one of the world’s largest money
managers, set- ting up a digital unit transforming investments as traditional as real estate using
blockchain and tokenisation.

Tokenisation can be defined as the process of removing sensitive data from your business systems,
replacing it with an indecipherable token, and storing the original data in a secure cloud data vault.
Encrypted numbers can be decrypted with the appropriate key. The benefit that blockchain technology
provides entrepreneurs and innovators is this tokenization of scarce assets, a process which also allows
small investors to have fractional ownership of the underlying asset. Moreover, the technology upon
which it relies increases reliability and immutability. Blockchain technology eliminates the need for
third-party entities to verify transactions, allows every transaction history to be traceable, prevents
information on the block- chain from being changed, and allows bilateral settlement of transactions
by eliminating midpoint failures, delays, and collateral costs. Buyers and sellers perceive that the
transparency and cost reduction have the highest influence on the intention to adopt blockchain
technology in a real estate transactions system, followed by the security of transactions (Hoxva and
Sadiku, 2019). Although the technology is promising, successful efforts to develop a stable legal
infrastructure supporting the blockchain ecosystem have not materialized, and the regulatory
environment remains marked by a lack of clarity. A primary issue to consider is the legal design of
the blockchain tokenization process. The blockchain implementation requires an appropriate
architecture of overlaid technologies to support changes to outdated and in- correct data; address
issues of digital identity, privacy, legal compliance, and the enforceability of smart contracts; and to
ensure the scalability of the ledger (Konashecych, 2020).

Practical Perspective

Global Real Estate crowdfunding amounted to 3 billion USD in 2018 (CCAF, 2020). Real Estate
crowd- funding has dominated equity activities comprising 60% of the total activities in this category
globally. The US leads in this model, amounting to 1.79 billion USD in 2018. The amount accounts
for 70% of all US-based tokenized equity activities. Europe and the UK follow with a total of 865
million USD. Re- search conducted at the University of Oxford identifies 17 successful or ongoing
real estate tokenization cases listed above valued at €240m in 2020. The legal structure of these was,
in each case, a single asset or fund (University of Oxford Research, 2020)

Although digitizing property ownership is a promising idea, there are many unsuccessful experiences
around the world such as yourrealshare, dreamblock, realisto, bitrent, realpropertytoken. Building
trust in a free market environment requires a well designed legal framework. Max Property Group has
worked on a blockchain-powered real estate crowdfunding platform for many years. However, its
current projects are based on loan based crowdfunding. The legal rights of investors in many platforms
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depend on only smart contracts such as Tokenestate, and this causes a legal uncertainty for investors
unless the title dead mechanism in the country supports blockchain technology or fragmental
ownership. Some of active platforms and legal designs are listed in Table 1.

Table 1. Selected active platforms and legal designs

The property is inserted into a Special Purpose Vehicle (SPV) structure and
tokenized, escrow assets are released to the seller of the real estate asset

Atlant

Bondkick Loan crowdfunding with utilized tokens.

Issuing tokens represent indirect property ownership. The platform is the real

Elementsestates
owner of the property.

Pax tokens represent real estate digital ownership but they do not have a legal
provision. Holding PAX token does not provide as holding equity in the
Praetorian Group

Pax (Praetorian
Group)

Tokenestate

Digital ownership, Digital securities represent property ownership.

This article focuses on applying blockchain technology in the real estate sector and, in particular, on
the tokenization of real estate, examples of which are set out in Table 2. We do not attempt to propose
an alternative crowdsourcing platform. Rather, we are proposing a specific protocol to use on
crowdsourcingplatforms that contributes to the legal infrastructure supporting tokenization within the
blockchain ecosystem. The article addresses the legal design challenges of real estate crowdfunding,
proposing potential solutions that combine blockchain technology, tokenization, finance, and law.
Specifically, we propose a legal design, security token offering procedure, and an exchange
mechanism built on real estate tokenization. The structure is mainly an SPV using Sukuk-like
certificates, draws inspiration from Islamic finance and Equipment Trust Certificates. The procedure
includes identifying the real estate, announcing its tokenisation to investors, issuing tokens,
purchasing real estate with the collected money, and sending to- kens to investors’ digital wallets. All
taking place without having to be a partner but having exclusive rights in the SPV. The token
mechanism proposed here has practical implications such as preventing de- lays in processing real
estate transactions, enlarging investor basis and the ability to create rights of ownership and rental
income, for example, that are separable. In doing so, the study addresses mainly three issues:

e How would real estate tokenisation legal design and exchange work?

e The opportunities real estate tokenisation proposal could introduce to the legal environment.

e The possible practical implications of real estate tokenisation.

Table 2. Successful Real Estate Tokenization Cases

Domicile of

Promoter Promoter Label Type Size (€)
Aspen Digital United States Aspen Coin Single Asset 16,330,200
Blockimmo Switzerland Hello World Fund 2,705,600
Blocksquare Slovenia Techpark Single Asset 15,000
Bolton United Arab Emirates Bolton Coin Debt 61,537,800
Brickblock Germany Peakside Fund Fund 2,200,000
BrickMark Switzerland BrickMark Single Asset 110,000,000
Equitybase Hong Kong BASE Fund 5,290,300
Evarei Management Cayman Islands Evareium Fund 1,814,500
Fraxtor Singapore Fraxtor Single Assets small
iCap Equity Washington, US iCap Equity Fund 1,130,000
Max Property Group Netherlands Max Property Fund Fund 6,090,000
Peakside Germany Peakside Fund IV Fund Up to 200m
Property Token SA Luxembourg Belval Single Asset small
QuantumRE United States Quantum REIT Fund 20,000,000
Resolute United States Resolute Fund Fund up to 100m
Shoijin United Kingdom Smartlands PBSA Single Asset 1,000,000
SocialRemit United Kingdom CSR Single Asset 2,078,700
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Section 2 discusses the sharing economy and crowdfunding in the real estate sector, and the impact of
blockchain is summarized in Section 3. Section 4 outlines the technical design of the proposed token
mechanism, and Section 5 sets out the key challenges and potential solutions the token mechanism pro-
poses.

2. BACKGROUND

Real estate crowdfunding comprises a platform where entrepreneurs or investors seeking funding to
acquire, construct, or renovate real estate can meet individual and corporate funders looking for
opportunities (Sousa, 2019). There are many crowdfunding methods based on reward, donation, lending,
or invoicing. Real estate crowdfunding is a distinct equity-based form of crowdfunding. Funders'
underlying motivation is a profitable return without having to deal with onerous bureaucracy or buying a
property in its entirety (Cummings et al., 2018). The funding campaigns specially designed for real estate
acquisition generally require significant investment, and the available share of the property is limited. By
joining the online platform, investors who cannot conduct the necessary research to assess real estate
investments could examine due diligence materials and evaluate the real estate project’s potential benefits
such as rental income and capital appreciation.

As compared to the traditional real estate business model, real estate crowdfunding offers some unique
benefits for consumers, real estate owners, and the market. Arguably the most important of these is
fractional ownership of the property. While traditional real estate investment requires the purchase of an
entire property, investors in the crowdfunding platform can obtain fractional ownership within their budget
constraints.

In traditional markets, large investment in a single project increases the risk for individual investors. These
new platforms provide the opportunity to create a portfolio of small investments in a larger number of
projects. Another innovative feature of real estate crowdfunding is that it proposes a solution to the problem
that investors lack knowledge of the market. These platforms collect and present information about the
property, its location, and relevant appraisals. With crowdfunding, investors can now determine the most
appropriate level of their investment, according to a variety of parameters. Fractional ownership enhances
the practicability of the transaction by introducing an easy point-and-click interface that enables customers
to invest in real estate in seconds, whereas in a traditional real estate market, the required documentation
and bureaucracy make buying property a time-consuming process.

Another benefit of real estate crowdfunding is that it expands the market as it reduces structural
inefficiencies. This financial mechanism ensures a larger funding environment compared to traditional real
estate investment. Traditional real estate businesses reach a limited investor base, which extends the time
required to sell real estate and severely restricts the pool of potential investors. The crowdfunding plat-
form expands sales potential by opening projects to a global audience. Real estate crowdfunding further
contributes to the operational and allocational efficiency of the market by removing the intermediaries
and connecting investors worldwide with real estate investment opportunities previously available only to
economically privileged or geographically clustered groups. It helps investors find and invest in real estate
and digitally register their ownership of that property without reliance on traditional entities, namely real
estate agents, lawyers, and notaries. This saves both parties, transaction costs and decreases agency costs.
As Cohen (2016) argues, “speed of execution in a real estate transaction is instrumental towards notonly
competing to win a deal but also towards building a firm’s reputation of professionalism and efficiency.
This competency can help [crowdfunding real estate platforms] to build upon [their] current momentum
and continue to grow”. On the other hand, crowdfunding offers a better diversification opportunity for the
investors as its performance are stable with respect to other alternatives (Gibilaro and Mattarocci,2020).
Nevertheless, the main remaining obstacle is the (lack of) technical literacy of the market participants, who
often remain unable to process (and sometimes access) the information that they need to make purchase
decisions. The “buyer beware” issue, despite the aggregation of this information on crowdfunding
platforms, remains a significant challenge.

Alternatives, such as open-ended real estate funds or real estate investment trusts, may arguably offer a
diversified portfolio of properties (Schweizer and Zhou, 2017). However, heavy investor redemptions (fire
sales), and high correlation with equity markets, particularly during crises, are significant weakness- es of
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these investment alternatives. More importantly, investors are deprived of the pleasure of selecting aspecific
property for investment. Nevertheless, the inability of crowdsourcing initiators to deliver promised results,
the risk of project or platform failure, fraud and low liquidity are some of the significant risksof real estate
crowdfunding platforms. The creation of bankruptcy-remote structures, the legal certainty oftransactions,
transparency, liquidity, and finality are the biggest challenges that must be dealt with in identifying
property-technology alternatives (Takanashi, 2020).

3. THE EMERGENCE OF BLOCKCHAIN AND TOKENISATION

Since the introduction of blockchain technology as an alternative currency system (Nakamoto, 2008), it has
become popular in the financial sector and other industries, from pharmacy to supply management (Beck
et al. 2017). Blockchain technology and the underlying distributed and decentralized technologies are
defined as “the key technological enablers of recent developments in distributed transaction and ledger
systems” (Lindman et al., 2017). The technology’s digital ledgers, transparency, redundancy, immutability,
and disintermediation make blockchain a serious disruptor of traditional business processes because it
allows trust between parties in a decentralized environment (Zhao et al., 2016).

Blockchain changes the features of current financial services such as settlement, cross-border payments,
remittances, credit-information systems, and smart contracts and addresses issues such as trust, transaction
costs, and fraud (Yoo, 2017; Guo and Liang, 2016). It can address issues related to sharing registers, fund
collection, and management processes and improve corporate governance mechanisms. All these features
put enormous trust in small, distributed shareholders and their being able to control the corporation (Zhou
et al. 2016). Furthermore, blockchain could mitigate the land disputes (Yapicioglu andLeshinsky, 2020)
Arguably the most important benefit of the blockchain is the tokenisation of any scarce asset. This
tokenisation is the foundation of pre-order crowdfunding platforms and ownership stakes in profit-sharing
crowdfunding and other alternative fundraising methods (Chen, 2018). Unlike cryptocurrencies, tokens
are generally governed by smart contracts. Depending on the blockchain platform, they are governed by
standards that enable participants to recognize, transact, and easily exchange tokens in the blockchain
ecosystem. A token’s value generally depends on the value of the underlying assets or services (Massey et
al., 2017). Also, a digital representation of the property to record the physical and contractual information
make tokens useful and valuable (Wouda and Opdenakker, 2019).

Tokens also allow entrepreneurs and innovators to raise funds directly from investors or the public across
the globe without depending on financial institutions. Simultaneously, tokens give investors a fair
opportunity to invest in profitable assets or ventures and enjoy instant liquidity. Initial coin offerings, initial
security or token offerings, or initial exchange offerings are open to continued development via technology
and user-friendly platform design.

For example, utility tokens, a blockchain token phenomenon during 2017 and 2018, provided funds for
many entrepreneurs and innovators to finance their projects. During the unregulated initial coin-offering
period, tokens were issued in return for blockchain tokens or smart contracts. However, the lack of a regu
latory infrastructure saw this initiative ending soon after it began. Compared to a utility token, a security
token, as a digitally traded asset, uses a decentralized system to identify and verify the assets and
transactions. Security tokens will thus avoid the problems faced by utility tokens, as they are similar to
tradition- al securities in that they represent ownership of the company or asset or an interest in the cash
flow of some particular project or operation (Klayman et al., 2017).

With token offerings, the network members can participate in the issuer’s investment and benefit from the
capital gain and dividend (or rental fee). Simultaneously, transactions are verified by multiple, non-related
parties using a public, transparent system. The tokenisation of assets serves to raise capital and is thus
comparable to the securitization [1] of assets. From a legal perspective, the securitization and tokenization
of assets are equivalent. Yet, securitization involves many legal steps and requires compliance with the
applicable securities law.

Crucially, there is an essential difference between traditional security and blockchain tokenisation for the
management of property rights. A token is made using cryptographic methods, and the owner of a token
can transfer the token by creating a transaction message, signing it with their private key, and sending it to
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the blockchain network. By contrast, trading traditional securities is only possible through financial
intermediaries. Tokenisation allows the creation of fractional rights in a specific asset. It could be described
as multiple parties sharing an asset, which could be real estate (Graglia and Mellon, 2018). The fractional
ownership of real estate provides customers with the opportunity to invest in a high-value property that
they could not otherwise afford. Customers could own a fraction of that property or share the benefits of
ownership, such as rental income and capital appreciation. An intermediary in the proposed system might
bear or reflect all investors’ costs, such as property taxes and agency costs. We propose in our model be-
low an SPV as the unique intermediary. In a typical case, dividing property rights raises challenges
concerning governance, legal structure, and security. With blockchain technology, the costs of allocating,
recording, and trading these rights are easier to track and monitor than in traditional crowdfunding.
Although many real estate crowdfunding platforms are regulated and thus seen as trustworthy by the public,
centralized platforms are susceptible to fraud and information asymmetry. As Wang (2016) notes,
information asymmetry is one of the major obstacles limiting equity crowdfunding prevalence. However,
third-party verification is easier with tokens, and blockchain technology alleviates security and asymmetric
information concerns. A crowdfunding design employing blockchain technology thus protects investors by
reducing information asymmetries, promoting market stability, and ultimately decreasing the likelihood of
market manipulation and systemic risk. Using blockchain technology allows the transparent recording of
investors’ share information and ensures trust between fundraisers and fund seekers to keep contracts more
safe and secure. Digital registration and confirmation of investors’ shares are possible withblockchain
technology regardless of jurisdiction or location (Zhu and Zhou, 2016). Furthermore, regulators may
require these platforms to comply with onerous regulatory burdens related to corporate governance,
minimum capital requirements, trust accounts, internal controls, and compliance infrastructure.

However, despite the promise of these fundamental market innovations that the new technology offers,
there is still uncertainty surrounding the use of blockchain technology. Legal systems are not currently
structured to regulate such technologies, and problems may be encountered in practice. Some problems
may be solved through legal interpretation. However, this is not possible where, as in some cases,
regulations directly prohibit the envisioned transactions. To benefit from blockchain in this challenging
legal context requires the development of alternative legal mechanisms. This study proposes an
alternative, SPV based mechanism to mitigate these potential legal challenges. The following section
presents the technical design of such a mechanism.

4, TECHNICAL DESIGN

Owning and transferring real estate tokens require a compatible digital wallet. This wallet ensures the
private token key is secure and allows uncomplicated reception and dispatch of tokens. For the transfer of
ownership of a token, the sender uses the digital wallet to write one transaction message that should include
the token recipient and seller's addresses and the number of tokens to be transferred. Such transferof
ownership is usually completed within a few seconds of the transaction message being sent and registered
on the blockchain platform.

The issuer of the token codes a smart contract for the token’s issue on the platform. This smart contract
establishes the number of tokens issued, the number offered for sale, the token price, the divisibility of the
token, accepted forms of payment, the sales window, and any trade restrictions.

When the tokenisation process occurs on the blockchain platform, the platform’s cryptocurrency (such as
Ether or Stellar lumen) is usually the means of payment. The issuer often also allows payment in fiat
currency. The number of real estate tokens and a single token price is mostly related to the underlying
property’s value. For example, if a property has a value of € 1,000 and 1000 real estate tokens are issued,
the fair value of a real estate token is € 1 (minus costs). However, the issuer is free to set any price and sell
only a portion of the tokens created. Finally, the issuer has to determine the tokens’ divisibility, how long
the sales window remains open, and what happens to possibly unsold tokens. If an issuer wishes to restrict
the token's tradability, it can also create a so-called whitelist as part of the smart contract. This list of entities
or addresses is authorized to receive tokens and the smart contract limits transactions to parties on thislist.
Limitations on tokens' tradability are often due to regulatory requirements, which differ depending on the
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country. Where real estate tokens become tradable securities, the legal provisions referred to as Know Your
Customer (KYC) regulations become even more critical. The fulfilment of these requirements in- volves
an elaborate registration process similar to that required for opening an account in the traditional financial
system, including requiring residence and identification checks and other measures to avoid money
laundering (Berentsen and Schar, 2017).

5. BLOCKCHAIN BASED REAL ESTATE TOKENISATION PROPOSAL

In this section, we first state the challenges presented by both the legal environment and current market
structure in the adoption of blockchain technology and tokenisation. Later, we summarize the legal de-
sign, security token offering procedure, and exchange mechanism of the proposed model. The section
concludes with a discussion of the potential implications of real estate tokenisation on market structure
based challenges.

5.1 Legal Design and Securities Token Offering Procedure

Blockchain-based real estate crowdfunding platforms envision a scenario where people can index their
recurring small investments to the value of a property which they would ultimately like to buy. They do
so in a context where people often struggle to save for larger down-payments on properties while
simultaneously seeing their accumulated savings depreciate. Moreover, the property would not end up
being vacant, as it would be if there were, for example, a foreclosure for failure to make payment within a
traditional funding arrangement. In this new model, when a person cannot continue buying into the
property, the previous investment could still appreciate. The property token owners would still profit from
market appreciation, increasing the number of people willing to invest.

To benefit from this type of blockchain-based real estate crowdfunding platform, investors must first
identify and select a real estate project in which they want to buy fractional rights (tokens). The evaluation
of prospectus materials, presentations, and other bulletins takes place and is incorporated into the price on
the platform. After successfully completing the KYC process, the investor buys real estate tokensthrough
the platform. Figure 1 illustrates this framework.
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Figure 1. Main Structure of Legal Design

Establishment of the legal structure and associated operations is complicated, novel terrain, and for this
reason has largely not been tackled. The primary challenge is the legal design of the tokens. Although some
legal experts express support for such crowdfunding platforms, there is insufficient judicial opinion to
support blockchain-based solutions. Asset tokens representing participation in real assets, corporations, or
related revenue streams are generally treated and regulated as securities. In contrast to the traditional
crowdfunding platforms, tokens that provide dividends from a business operation are accepted as securities
(Kaal, 2018). These tokens meet the criteria of investment contracts as defined by the classic Howey test
of the United States Supreme Court, as those where “a person invests his money, in a common enterprise
and is led to expect profits solely from the efforts of the promoter or a third party” (Howell et al. 2018).
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They are thus subject to securities regulations. Currently, registering and trading company shares through
blockchain technologies is permitted in a small number of jurisdictions (e.g., Delaware [2] in the United
States).

Whether fractional ownership of a non-financial instrument should be recognized as a security is still
debated (Dewey, 2019). Non-financial instrument backed token issuers claim that these tokens represent
an interest in their blockchain projects and are not securities. However, regulators tend to take a rather
conservative approach on these products. They treat these products as securities because they are taking a
prudential approach or may take the approach of wanting to ensure compliance with securities laws
(especially concerning consumer and investor protection) without unduly hindering innovation (Colomb et
al., 2018). The major issue here is this: existing securities regulations are not designed to address innovative
products, which leads to uncertainty and inconsistency in applying the rules. While blockchain gives
investors greater reliability and transparency, it may not be fair to burden the associated platforms with
onerous legal obligations (Colomb et al., 2018). To meet these regulations, blockchain firms might decide
to prepare a prospectus or offering memorandum for their tokens and meet independent audit requirements
as well as cover insurance and bonding costs. These costs could be undertaken by a Special Purpose Vehicle
(SPV) which is established for the acquisition of the particular asset.

Many traditional crowdfunding platforms sell shares of Special Purpose Vehicles (SPVs), entities created
to acquire a property and undertake its management. While the structure of the legal entity can vary by
jurisdiction, the SPV is almost always formed as a limited partnership. The platform company becomes a
managing partner, and the investors become limited partners of the SPV. The property is then rented out
by the SPV management, which carries out the necessary maintenance and repair and makes decisions on
behalf of investors regarding the property’s sale. One problem, however, with this arrangement is that it
gives rise to agency costs — it is unclear whether the SPV management’s interests will align with those of
the investors. Moreover, it is not sustainable to take on the costs of establishing a new SPV each time a real
estate project is tokenized. It is particularly unreasonable where the property is not expensive and located
in middle- and low-income areas. One solution may be for the SPV to purchase multiple proper- ties at
once and make investors partners for the sake of efficiency. However, investing in this SPV would not be
the same as owning a specific property and is not significantly different from a Real Estate Investment
Trust model. Blockchain tokenisation proposes potential solutions to these possible agency conflicts. The
token can be embedded with the SPV’s and the investor’s rights and legal responsibilities, along with an
immutable record of ownership.

Currently, most of the solutions to overcome these legal challenges have involved creating a “participation
certificate” for each real estate token. Accordingly, the essence of our primary solution draws inspiration
from Islamic finance and its Equipment Trust Certificates. We present an ideal real estate tokenisation
procedure in Figure 2 below. This procedure, undertaken through an SPV, includes identifying the real
estate, announcing its tokenisation to investors, issuing tokens, purchasing real estate with the col- lected
money, and sending tokens to investors’ digital wallets. In doing so, blockchain tokenisation enables the
investors to invest in non-financial real estate assets without them having to become a partner in the SPV.
In Islamic finance, Sukuk is a certificate of equal value to other such certificates, representing undivided
shares in ownership of tangible assets, usufructs, and services, or in the ownership of the assets of particu
lar projects or investment activities (Ahmed et al., 2014). An SPV may issue these certificates by offering
materials such as a prospectus or information memorandum. These certificates represent all rights related
to the property, including rental income and any change in value. The procedure is similar but distinct to
that for the issue of asset-backed securities. The performance of securities depends on the underlying asset
performance. Each series of certificates represents property, and these certificates will be a liability of the
SPV. Issuing matching tokens with participation in the blockchain system is an ideal solution be- cause
investors’ rights are legally protected without them having to become a partner in the SPV.

Such a token mechanism would also prevent delays in the property transaction process related to document
preparation, marketing, due diligence, and contract completion. Moreover, at some point, the token can be
divided to allow for the creation of ownership, income, and rights. It will be necessary to properly determine
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the obligations and rights transferred via blockchain to know what burdens a property carries and what
rights the titleholder has. In order to maintain the rights of the parties, the blockchain for these transactions
could include features otherwise unique to the technology, such as the possibility of the smartcontract being
amended (Garcia-Teruel, 2020).

Although tokenisation can boost transparency and traceability and help mitigate settlement risks, some of
the investor rights that come with tokenisation, such as remote bankruptcy, might be lacking in a block-
chain model (Takanashi et al., 2020). In the proposed model, participation-certificate holders would have
exclusive rights in the SPV, the real estate's official owner. These qualified rights will be specified in the
SPV’s articles of association and cannot be removed, remaining with the investor until they dispose of
that certificate.
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Figure 2. Securities Token Offering (STO) Procedure

5.2 Potential Implications of Tokenisation to the Real Estate Market Structure
This section discusses the implications of adopting blockchain technology and tokenisation in relation to

the disadvantages related to the character and structure of the real estate market. Ensuring blockchain-
based real estate crowdfunding platforms are well structured from a legal perspective could help address
these challenges.

1. Heterogeneous structure: Properties are relatively unique, and their characteristics can create specific
risks, and average investors cannot measure and manage these risks (Nystrém and Lind, 2012).

Potential Implication: Blockchain technology provides an opportunity for investors to monitor and examine
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all developments related to the real estate, such as new appraisal reports, maintenance, and repair in-
formation, as well as all disclosures concerning the offer process. All this information incorporates into
the price of the token on an ongoing basis. Blockchain defends mainly the owner’s rights, avoids double
purchases, and links the real estate platform to administrative and other facilities required for international
operations.

2. Market illiquidity: Real estate markets are less liquid than securities markets. Investors spend
considerable time identifying the right property, negotiating, and finding the best price (Lin and Liu, 2008).
The real estate market inherently has long-term maturity, but investors' liquidity preferences in
crowdfunding or blockchain markets are much shorter. Simultaneously, a lack of secondary-market
liquidity for a typical crowdfunding startup may make it more difficult for issuers to attract sufficient
investor interest in primary offerings (SEC, 2019).

Potential Implication: Tokenisation allows the large size asset of a real estate property in smaller size
tradable instruments. The aims of a token or ‘share’ are to allow the sale of fractional ownership of property,
mitigate the problem of illiquidity in the real estate market, ensure a low cost of entry, and extend the
investor base in real estate investment. If platforms aim at retail investors, small investors could easilybuy
and sell token/shares. They could also sell these tokens for cash if they face unexpected liquidity pressures
(Lee, 2019).

In this way, these platforms present a solution to the illiquidity of long-term real estate investments
(Mazzorana-Kremer, 2019). They could also contribute to financial inclusion by attracting people who
prefer cash and real estate in their investments (Jenik et al., 2017). The ability to resell or exchange real
estate tokens is critical for a blockchain-based platform.

The main reason exchange markets have not developed parallel to crowdfunding markets is the absence
of legal infrastructure and the lack of consistent regulatory approaches. It is possible that regulators may
restrict the transferability of securities sold for a determined period after issuance or for an infinite period.
On the contrary, blockchain technology allows tokenized real estate shares to be bought and sold easily
on exchange markets. Linking tokens with a participation certificate after creation provides a secondary
crowdfunding market. As described in Figure 3, pooling exchange orders would increase liquidity in the
real estate market.

The increase in activity is also valid for asset-backed tokens. If regulations further incentivize exchanges
on these platforms, all stakeholders could benefit. There are potential advantages to these new technologies,
including reduced financing and transaction costs, fast and secure transfer of ownership, the possibility of
24/7 worldwide trading, standardization, flexibility, and high levels of transparency.

3. Information asymmetry: Real estate markets are asymmetric. The seller is better informed than the
buyer because they have private information about their property and its characteristics (De Wit and Van
der Klaauw, 2013). In this sense, the market is an example of “the market of lemons,” a well-known
phenomenon defined by Akerloff (1970). The real estate industry has not been willing to share data openly,
which is a pre-requisite for the successful introduction of property passports (Saull et al., 2020).

Potential Implication: When the legal connection between investors and the platform is established through
an SPV, investors will have access to the same information as sellers or realtors. Blockchain could mitigate
the information asymmetries between new and existing investors concerning the valuation of crowdfunded
securities. Safe and transparent storage on the blockchain will make the underlying data more transparent.
4. The ambiguity of cash flow: New real estate owners in this proposed model (participation-certificate
holders) may be unsure of potential rental flows and the risks faced.

Potential Implication: The specific conditions in which these certificate holders receive a share of the
benefit from the tokenized real estate and the extent of this benefit depends on the terms agreed to on the
issue and distribution of those certificates. These terms may be encoded into the token through the smart
contract and stored in the blockchain network, avoiding unnecessary processes for the distribution of the
benefits.
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Figure 3. Exchange Mechanism

5. Barriers to entry: Generally, the real estate market is best suited to accredited investors who can meet
the financial pre-requisites and high costs incurred in traditional transactions.

Potential Implication: When the SPV issues tokenized participation certificates, it can remove or decrease
the limits on less-sophisticated individuals' ability to buy the product. The global tradability of certificates
will open up entirely new markets. For example, it is conceivable that a farmer in New Zealand could
acquire a small stake in a property in Canada using only a digital wallet on their phone. The inclusion of
smaller investors would widen the market. In addition, blockchain-system operators are able to link
investors to official digital identity documents, allowing transactions only by those with legitimate access.
Those without legal capacity cannot be issued a participation certificate.

6. Disclosure of data: At present, searching for a suitable property, characterized by analysis of numerous
and often overlapping data sets, is a laborious and resource inefficient task. Time and money are spent on
due diligence before completing the relevant legal transactions. There is a need to compile, synthesize, and
distribute disparate data efficiently.

Potential Implication: An SPV could automate compliance, document verification, and trading via a
blockchain platform. The DVP (delivery vs. payment) process could theoretically be applied to the block-
chain and potentially remove any settlement risks (Takanashi et al., 2020). Furthermore, rental income and
other cash flows can be distributed automatically when due. Trades in participation certificates can besettled
in minutes, depending on the underlying blockchain.
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6. CONCLUSION
Tokenisation refers to establishing a digital share of ownership that can be more easily traded and opens up
an asset potentially to a wider universe of investor. Blockchain allow for the easy and secure buying and
selling of illiquid assets such as real estate. Crowdfunding, as a funding mechanism, allows small investors
to access profitable and reliable markets. The combination of these three concepts could providesignificant
benefits to the real estate market. Nevertheless, some legal and market-related challenges would remain.
Most of the solutions to overcome the legal challenges involve creating a participation certificate for each
real estate token. We propose a specific protocol to use on crowdsourcing platforms that contributes to the
legal infrastructure supporting tokenization within the blockchain ecosystem. The protocol does not attempt
to propose an alternative crowdsourcing platform but a potential solution that combines blockchain
technology, tokenisation, finance, and law. Specifically, a legal design, security token offering procedure,
and an exchange mechanism built on real estate tokenization. The mechanism addresses the legal design
challenges of real estate crowdfunding. It explores the implications of adopting blockchain-based
technologies to mitigate challenges related to the real estate market structure. In orderto ensure the legal
compliance, prospectus or memorandum offers for the tokens could be prepared meeting independent audit
requirements. The audit cost, possible insurance and bonding costs could be under- taken by a Special
Purpose Vehicle (SPV) which is established for the acquisition of the particularSub asset. However, such
SPVs are almost always formed as a limited partnership. The company becomes a managing partner, and
the investors become limited partners of the SPV.
Our proposed solution is not a classical form of an SPV. It enables smaller investors to participate in the
real estate market and manage their investment on the trading platform without having to be a partner in
the SPV. In the proposed model, participation-certificate holders would have exclusive rights in the SPV,
the real estate's official owner. These qualified rights will be specified in the SPV’s articles of association
and cannot be removed, remaining with the investor until they dispose of that certificate.
The structure is mainly an SPV using Sukuk-like certificates, draws inspiration from Islamic finance and
Equipment Trust Certificates. This procedure, undertaken through an SPV, includes identifying the real
estate, announcing its tokenisation to investors, issuing tokens, purchasing real estate with the collected
money, and sending tokens to investors’ digital wallets. In general, the process is similar to that for asset-
backed securities. The tokens used resemble but remain categorically distinct from asset-backed securities
The SPV issues blockchain tokenized Sukuk-like certificates which grant rights related to an investment
property. Each series of certificates represents property and will be a liability of the SPV that owns the
property. The performance of the tokenized SPV certificate still depends on the performance of the under-
lying asset. The pricing is done on the platform through evaluation of prospectus materials, presentations,
and other bulletins. After successfully completing the KYC process, the investor buys real estate tokens
through the platform. Blockchain tokenization could improve data transparency while mitigating the
market-related challenges such as heterogeneity of assets, illiquidity, informational asymmetry, the
ambiguity of cash flows, barriersto entry, and lack of bankruptcy-remote entities. Blockchain real estate
tokenization could achieve these mainly through diminishing barriers allowing the increasing market
volume and degree of information reflected to the underlying real state value.
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ENDNOTES

[1] Securitization is the issuance of tradable securities, which are often secured by illiquid assets. This is
usually provided with a special purpose vehicle, whose sole purpose is to issue this security. The illiquid
assets would be on the balance sheet's assets side, and the issued securities would be on the liabilities side
of the issued securities.

[2] State of Delaware in the US provides the legal infrastructure for blockchain maintenance of corporate
records
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ANALYSIS

Okan Ernur Hilmi Yksel
Dokuz Eyliil University Dokuz Eyliil University

ABSTRACT

The term ‘Industry 4.0” was introduced in 2011 during the Hannover Fair in Germany. Industry 4.0 is based
on cyber-physical systems aims to unify the physical and digital worlds of production. With Industry 4.0,
value chains, products and services are digitized and integrated. Kagermann et. al (2013) stated that the
environment will become more dynamic and unpredictable, and to protect their competitive advantage,
companies will need new approaches. Industry 4.0 applications have many practical and theoretical
benefits, but, it is still unclear exactly what the challenges and opportunities to the companies face. SMEs
have different characteristics from larger companies, and therefore they need different Industry 4.0
transformation roadmaps. Industry 4.0 provides new paradigms for the industrial management of SMEs.
Moeuf et al. (2018) also expressed that, the introduction of new technologies and practices always have
risks for SMEs and the real requirements and benefits for SMEs are still not fully known.

SWOT analysis is a technique to identify the internal strengths and weaknesses and external opportunities
and threats. Naryanan and Natch (1993) emphasized that SWOT analysis is an important analysis method
that helps managers to analyze the current situation and future potential of the organization. This paper
mainly focuses on the usage of SWOT analysis to identify the internal and external impacts of Industry 4.0
in four categories (Strengths, Weaknesses, Opportunities, and Threats). The purpose of this study is to
examine Industry 4.0 transformation of SMEs located in Aegean Region in Turkey, using SWOT analysis
to conduct their awareness, activities and current situation within strengths, weaknesses, opportunities and
threats in the journey of Industry 4.0 transformation. Detailed analysis of strengths, weaknesses,
opportunities and threats of Industry 4.0 transformation of SMEs will support to formulate appropriate
strategies during the journey of Industry 4.0 transformation of SMEs. In this study, interview method was
used to analyze the SMEs’ Industry 4.0 transformation. Interviews were conducted with 5 SMEs. The
results of the interviews were evaluated by SWOT analyze and revealed strengths, weaknesses,
opportunities and threats of the SMEs in the extent of Industry 4.0 transformation.

Keywords: Swot Analysis, Industry 4.0, SMEs
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1. INTRODUCTION

Organizations would like to figure out about alterations of their environment at times and they examine
their situation according to environmental alterations. SWOT Analyze is one the technique to be used for
this aim. Firstly, Swot Analyze was mentioned in ‘Business Policy’ which has been published by Learned
et al. in 1960s to be detected situation of organizations related to Strengths, Weaknesses, Opportunities and
Threats. SWOT Analyze, is also called as Situation Analysis in Turkish Literature (Gungor and Arslan,
2004: 68) is an important analyze that is used by organizations to determine an efficient organizational
strategy regarding strategic management and strategic planning (Girel and Tat, 2017: 995). SWOT Analyze
not only helps managers or decision makers to analyze current situations and potentials but also helps in
being awake to organization's environment (Naryanan and Natch, 1993: 197). SWOT Analyze which
reveals strengths, weaknesses, opportunities and threats of organizations helps researchers, planners or
managers to determine organization’s targets and prioritize them. It also helps to create a competitive and
sustainable strategy for decision makers (Ommani, 2011: 9448). Organizations use SWOT Analyze to
gather information that is regarding profitability, product development, sales and marketing strategy. But
Swot does not use only for business environment. It is also used by individuals to analyze personal situation
(Gokoglan and Kaval, 2020:19).

SMEs face with many difficulties in Industry 4.0 transformation related to their characteristics. SMEs have
different characteristics than large companies so the challenges and the importance of the challenges for
Industry 4.0 transformation in SMEs will also be different. The success of Industry 4.0 transformation in
all companies, SMEs should also plan Industry 4.0 projects. So, analysis of strengths, weaknesses,
opportunities and threats of Industry 4.0 transformation of SMEs is also very important.

2. INDUSTRY 4.0

The term ‘Industry 4.0” was introduced in 2011 during the Hannover Fair in Germany. The Fourth Industrial
Revolution will be marked by the full automation and digitization processes, and the use of electronics and
information technologies in manufacturing and services (Roblek et al,2016). Industry 4.0 refers the fourth
industrial revolution initiated by the integration of the Internet of Things (I10T) and the Internet of Services
(10S) in the manufacturing process (.Kagermann et.al,2013) Frank and colleagues conceptualized Industry
4.0 as a new industrial maturity stage of product firms, based on the connectivity provided by the industrial
Internet of things (Frank et.al,2019). Piccarozzi and colleagues (2018) stated that “Industry 4.0 is based on
the development of a completely automated and intelligent production, capable of communicating
autonomously with the main corporate players” ( Piccarozzi et.al, 2018) A literature review by Hoprvath
and Szabo (2019) reveals that the driving forces of Industry 4.0 are growing competition, increased
innovation capacity and productivity, increasing customer expectations, the need to save energy and
improve sustainability, financial and performance factors supporting management activities, and
opportunity for business model innovation (Horvarth and Szabo,2019)

3. INDUSTRY 4.0 IN SMEs

Industry 4.0 may present many opportunities for increasing productivity, efficiency and flexibility, and for
decreasing costs. However, companies are facing unique challenges in the era of the Fourth Industrial
Revolution, also known as Industry 4.0 Horvarth and Szabo (2019) clarified that it is also unclear how far
the various driving forces and inhibiting factors will affect small and medium-sized enterprises. Industry
4.0 will require considerable investments, and because of the lack of clarity over the gains, firms may be
unwilling to initiate Industry 4.0 transformation (Horvarth and Szabo,2019)

Most firms believe that Industry 4.0 will bring many benefits, a much lower proportion of firms are
investing in and developing plans for Industry 4.0 technologies. In developing countries, SMEs have
significant problems with financial resources, management and labor skills which hinder SMEs to invest
for Industry 4.0 technologies (Yiksel, 2020). SMEs have different characteristics from larger companies,
and therefore a different the Industry 4.0 transformation roadmap. Industry 4.0 provides new paradigms for
the industrial management of SMEs (Maresova, et.al,2018). In addition, for SME, the introduction of new
technologies and practices always have risks and the real requirements and benefits for SMEs are still not
fully known (Moeuf et.al,2018). Small and medium sized manufacturing companies are especially,
uncertain about the financial effort required for the acquisition of such new technology and the overall
impact on their business model (Schumacher, et.al: 2016). Many SMEs are not aware of the advantages
and benefits of increased digitalization; therefore, simply removing these obstacles will not be sufficient
(Zimmerman, 2016). Seving et al. (2018) also mentioned the challenges faced by SMEs in Industry 4.0
transformations in the terms of innovations, organization and cost dimensions (Seving et.al:2018).
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4. SWOT ANALYZE

Organizations would like to figure out the alterations of the environment of their organizations and to
examine their situation according to these alterations. SWOT Analyze is one of the methods to analyze an
organization's situation according to the environment of the organization.

Firstly, Swot Analyze was mentioned in ‘Business Policy” which has been published by Learned in 1960
to be detected situation of organizations related to strengths, weaknesses, opportunities and threats. SWOT
Analyze, is also called as Situation Analysis in Turkish Literature (Gungér and Arslan, 2004: 68) is an
important analyze that is used by organizations to determine an efficient organizational strategy regarding
strategic management and strategic planning (Gurel and Tat, 2017: 995). SWOT Analyze not only helps
managers or decision makers to analyze current situations and potentials but also helps in being awake to
organization's environment (Naryanan and Natch, 1993: 197).

SWOT Analyze which reveals strengths, weaknesses, opportunities and threats of organizations helps
researchers, planners or managers to determine organization’s targets and prioritize them. It also helps to
create a competitive and sustainable strategy for decision makers (Ommani, 2011: 9448). SWOT analyze
used to gather information to organizations that is regarding profitability, product development, sales and
marketing strategy. SWOT analyze are not used only for business environment. It is also used by
individuals to analyze personal situation (Gokoglan and Kaval, 2020:19).

SWOT is an analyze technique which focuses on an organization's internal and external environment. While
SWOT focuses on an organization’s internal and external environment, it tries to determine strengths,
weaknesses, opportunities and threats of organizations. Strengths and weaknesses which are the parts of
SWOT are related with the organizations internal. That means organizations could manage and control
them. The other parts of SWOT are opportunities and threats. These parts are related with the organization’s
external and they can’t be managed or controlled by organizations (Wheelen and Hunger 2012: 16-17).
Internal and external environment factors of SWOT is showed by Figure 1.

SWOoT
EREWSTS

Analysis of Analysis of
internal environment external envrionment
Strengths and Weaknesses Opportunities and Threats
(micro environment) (macro environment)

Organizational functions Competitor environment

Industry environment
General environment
Figure 1: Swot Analyze

Bonnici and Galea, 2015: 2.

With reference to Figure 1, the internal environment of SWOT, which is also named as a micro-
environment that has strengths and weaknesses, analyzes workers, strategic location, production capacity,
product and product services and financial situation of organizations. The other part of SWOT is about the
external environment that is also called macro-environment. External environment is related such as the
competitive and technological environment. These environment brings some opportunities and threats for
organizations and focus on the political, economic and social environment (Dyson, 2002: 632).
Organizations that use SWOT to analyze their strengths, weaknesses, opportunities and threats have four
main questions to answer outputs of SWOT. The questions are (Hay and Castilla, 2006: 2);

. How do organizations manage their strengths?

. How do organizations interfere with their weaknesses?
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. How do organizations benefit from their opportunities?

. How do organizations protect themselves from the threats?
As a result of those questions, organizations could know their current situation and sustain their life with
reference to outputs of SWOT and they use their strengths and opportunities to get competitive in their
industry. They should also be aware of their weaknesses and threats to protect themselves.
In additions all these information, SWOT brings advantages and disadvantages for organizations (Gdirel
and Tat, 2017:1003-1005);

Advantages of SWOT:

. SWOT enables an extensive perspective for decision makers and helps them to focus on the main
point without being attached to details.

° SWOT is a kind of matrix analysis method so this matrix helps to connect components of SWOT
to each other.

. SWOT reveals organizations current situations and leads them to compare with their competitors.
. Decisions makers benefit from outputs of SWOT to determine their organization’s targets and
follow steps which bring them to success.

. SWOT leads organizations employees to brainstorm and discuss their overviews.

. SWOT helps decision makers or manager to be interested of strategic event instead of daily plans.
. Finally, SWOT is one of the basic and easy techniques. SWOT becomes a technique that everyone
would apply it.

Disadvantages of SWOT:

. SWOT may not always show all reality due to implementers of it. The underlying reason is human.
Humans have emotions which makes humans take sides while they make a decision or analyze something.
For example, decision makers or managers take a side while they analyze their strengths. That may affect
their decisions and cause mistakes.

. SWOT presents a large perspective for implementers. So It could not be a convenient analysis for
21 century. Because of Environment gets more complex and dynamic day by day. For that reason, SWOT
could be more stable analyzed between the others.

o Lastly, SWOT is a highly cost analysis technique. In addition to cost, Applying of SWOT takes a
long time to determine an organization's current situation. So It could cause missed opportunities and
encounter risks for organizations.

5. SWOT in DIGITAL TRANSFORMATION AGE

In 21. Century, Technological developments affect nationals and organizations which need to have global
economic activities. Across the technological pressure, organizations would invest technologic stuff like
software, machine or gadgets etc. to compete in global markets that are related with their industries.
However, organizations have to analyze their situations before they invest for technologies. That analysis
is an important step for organizations because it helps to have plenty of ideas about organizations and it
also forwards decision makers or managers regarding what they should do for their organizations in the
future. In the context of that, organizations could determine their technological needs and analyze their
internal and external environment so that they could reveal technological developments for their industry.
In view of the fact that SWOT is a really reasonable analysis technique. Oreski (2012: 283) stated that Swot
is an applicable analyze for everyone and It helps implementers to analyze their conditions and decide a
strategy for their organizations.

Evolution of SWOT with the digital age’s perspective, technological developments do not be controlled
easily by organizations owing to technology is related to the external environment. Even if most of
researchers think external environment could not be managed, Kurtilla et al. (1999: 42), SWOT admits of
accomplished analyze with evaluate internal and external environment at the same time. So that gains a
proactive perspective for organizations (David, 2011: 16).

New production methods, applications (robots, artificial intelligence etc. that occurred in the digital
transformation age affects entirely organization's structure and activities like management style, services
or production. All of these advances are forced organizations to change their current situations (Ernur and
Tozkoparan, 2018: 2). So organizations which are forced by technologies to change their structure apply
SWOT to determine and find out sources that are necessary to change. By this means organizations remove
the uncertainty for their future.

In substance, organizations are also preferred SWOT to analyze themselves regarding technologic needs or
deficiency in digital transformation age. Using SWOT helps organizations to compare their competitors
and determine their strengths, weaknesses, opportunities and threats. So they may evaluate their financial
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power or structure and gather many advantages by using them. As a result of that, with reference to outputs
of SWOT, organizations can know their situation and rotate their ways to be successful.
6. RESEARCH OBJECTIVES AND METHODOLOGY

In order to analysis of strengths, weaknesses, opportunities and threats of Industry 4.0 transformation of
SMEs, an interview method was used. Interviews were conducted with 5 SMEs and forward some specific
questions to the manager or owner of the SME’S to detect their situation. Questions are shown on the table

1.

Table 1: Questions for the SWOT Analyze

N =

o o

o N

10.
11.

12.
13.
14.
15.
16.

17.
18.

19.

20.
21.
22.

23.
24.
25.

26.
27.

Do you have any actions across to technological developments? If 1t is yes. Please, explain it.
Do you have any core component which could not be imitated by your competitor?

Do you have any plan in the short, middle or long period for digital transformation? If you had,
Could you share it?

Can you evaluate your adaptation process and agility of organization in Digital Transformation
based on your competitors?

Do you think being a SME affects to reach financial opportunity?

Do you think your organization has enough facility space to assemble automation systems that
is a requirement for digital transformation?

Does your organization has a good skill employees to use technologic stuff?

Do you think your organization has an integration problem between the management
applications and production applications in the digital transformation process?

Do you have R&D, IT department? If you have. How much does It budget?

Do you work with universities to improve your organizations?

Have you ever attended any KOSGEB or TUBITAK projects? Have you ever experienced
this?

Do you have ERP software? If you do not. Do you plan to get it ?

Do you think economic uncertainty is a threat to your organization?

Does your organization have any support like financial or educational etc. from the
government in the Digital Transformation Process?

Do you have any special management or leadership method in the Digital Transformation
Process?

What do you think about sharing your data (stock, production or financial data etc.) with the
other organizations?

Do you think your service providers adequately supports your organization?

When you consider your organization's financial condition Do you think about investing in
Industry 4.0 technologies?

Do you believe that your organization have a transformational culture and have an agility
structure?

Does your organization take precautions regarding cyber attack, data safety etc ?

What kind of activities does your organization have regarding Industry 4.0?

Avre there any threats for your organization When you compare your organization with your
competitor?

Do you believe that there is a sufficient legal infrastructure regarding digital transformation?
Do you consider Industry 4.0 brings facilitations for your customer?

What kind of developments do you consider as threats for your organization in the Digital
Transformation Age?

What kind of opportunities does Industry 4.0 bring for your organization?

What is your core competency that sets you apart from your competitors?

With reference to table 1, semi-structured interviews were conducted and 27 predetermined questions were
forwarded to the participants of the research. The results of the interviews were evaluated by SWOT and
revealed strengths, weaknesses, opportunities and threats of the SMEs in the extent of Industry 4.0
transformation. Importance of this study is creating awareness regarding Industry 4.0 for SMEs and it 1s
one of the priority studies in the Aegean Region in Turkey.
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7. RESULTS OF THE RESEARCH

Within Industry 4.0 scope, interviewing was conducted with SMEs’ to detect their perspective and situation.
For detection of SMEs state, SWOT analysis was applied to determine the SMEs’ factors of industry 4.0
into strengths, weaknesses, opportunities, and threats. From the analysis, it is observed that industry 4.0
offers SMEs to compare their advantages and disadvantages. Table 2 shows the strengths and opportunities
of SMEs in the Digital Transformation Age regarding industry 4.0 as well as its weaknesses and threats.

Table 2: SWOT Analyze of Industry 4.0 Transformation of SMEs

STRENGTHS WEAKNESSES
Each SMEs’ has their core competency. Lack of skilled employees regarding using
. technological devices like robots, softwares etc.
Easy to adapt to new conditions and cover the Financial issues.
customer demands. Inadequate facility filed.

Integration problem with supply chain partners.
High investment cost for technological devices.
Lack of the some department that is related

technology like IT (Information Technologies).

More flexible organization structure.

Possibility to design their own technologies

OPPORTUNITIES THREATS
Government support regarding technological | Unstoppable technological developments day by
investment stuff. day.
Availability of education by universities. Availability of data safety issues and digital risks.

Availability of diversity Digital Transformation | Insufficient legal substructure by government.
Projects like TUBITAK, Research and | Lack of technological device for some step of
Developments. process.

Less production cost according to conventional | Uncertain economic conditions.

production.

As a result of SWOT which showed on the table 2, SWOT for SMEs reveals some of the major strengths.
One of them is that each SMEs has their core competency So It makes SMEs’ competitive regarding
Industry 4.0 in the Digital Transformation Age. The other strength is related organization structure. SMEs
have a flexible organization structure. That helps SMESs to adapt to new conditions easily and they can cover
the customer demands fast due to their size and act on the time. In the opportunities perspective of SWOT,
SMEs have some advantages like financial support from the government, national Digital Transformation
Projects from institutions that are called TUBITAK, KOSGEB or availability of education facilities by
universities. In addition to these opportunities, SMEs have less production cost than classical production
thanks to their small structure. If they adapt their structure according to Industry 4.0, they can gather more
income and spend their income to develop their organizations.

Right along with strengths and opportunities, SWOT also reveals weaknesses and threats that are called
disadvantages. Lack of skilled employees regarding using technological devices, financial power, facility
filed is weaknesses for SMEs regarding Industry 4.0. SMEs also encounter integration problems with their
partners. For example, SMEs may contain some technological devices or software which do not have their
partners contrary to this, SMEs may not contain software or technologic stuff that have their partners. So
It affects SMEs' ability to integrate with their partners. In addition to this lack of the departments related
to technology like IT (Information Technologies) is an important weaknesses for SMEs. Lack of these
department prevents to be aware of technological development and draws back SMEs in Industry 4.0
transformation. SWOT also presents threats for SMEs that are called in disadvantage. For instance,
unstoppable technological developments day by day. While SMEs try to invest in some technologies,
technology may change fast. So SMEs may not apply for each development because of high costs. The
other threats is digital risks. They many not be only for SMEs but also corporate companies. Lack of highly
technological machines for some step of process and uncertain economic conditions are also crucial threats
for SMEs’ regarding Industry 4.0. SMEs usually produce customizing products and they may have more
complex production steps. So, they may not find essential highly technological machines for their
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productions. Uncertain economic conditions is also a serious problem. Uncertain conditions affect SMEs
and prevents them from investing for the future.

8. CONCLUSION

Industry 4.0 offers more advantages for organizations than its disadvantages. For example, more efficient,
increased productivity, more flexibility in production system, ease of customization or customer
satisfaction etc (Bakhtari et all. 2020: 221). Even if it brings more advantages for organizations.
Transformation process may not be easy for them, especially SMEs. With that point, this study examine
SMEs regarding Industry 4.0 in The Digital Age.

As a result of study, SMEs have some strengths like having their core competency, easy to adapt to new
conditions and cover the customer demands, more flexible organization structure and possibility to design
own technologies. In addition to the strengths of SMEs in Industry 4.0 transformation, SMEs also have
opportunities like government support regarding technological investment stuff, availability of education
by universities, availability of diversity Digital Transformation Projects like TUBITAK, Research and
Developments. So these opportunities help SMEs regarding being competitive. With reference to
explanations, strengths and opportunities of SMEs can be called as advantages for them. The other results
of study for SMEs is about weaknesses and threats. Weaknesses according to SWOT are lack of skilled
employees regarding using technological devices like robots, softwares, financial issues, inadequate facility
filed etc. Threats are unstoppable technological developments day by day, availability of data safety issues
and digital risks, insufficient legal substructure by the government. These weaknesses and strengths can
be dangerous when they are not controlled by SMEs. So It may be also called a disadvantage for SMEs.
SMEs are aware of technological developments but they are still at the beginning of the transformation
process. With reference to the study results, SMEs have many challenges. They may follow technological
developments and incorporate technologies to their structure to cope with challenges.
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BLOCKCHAIN APPLICATION DECISION ANALYSIS WITH DEMATEL
AND VIKOR METHODS: A CASE IN THE TURKISH BANKING SECTOR

Unzile Huyut Gul Tekin Temur
Bahgesehir University Bahgesehir University

ABSTRACT

Since the first mention of blockchain technology (BC) in 2009, the majority of the studies on this
technology have been carried out mainly in the financial sector. Features such as full automation,
transparency, security and intermediary environment provided by this technology especially for banks and
their users will lead to the expansion of application areas. In the current situation, banks were obliged to
rely on the system they used in all kinds of financial transactions. With blockchain technology, existing
abundantly mediated and non-transparent systems transform itself into a transparent system that is easily
accessible by everyone, and open to all kinds of radical innovations. There are points where the application
areas of blockchain technology in banks meet with supply chain management (SCM). Instead of the current
supply management structure, creating a blockchain-based supply management is more suitable for today's
technological transformation. Especially in information technologies (IT) departments where procurement
processes are carried out intensely, procurement processes are generally gathered under three main
headings. These can be defined as hardware / material, software license and consultancy services. In our
study, it is aimed to decide which of the procurement processes carried out in three basic areas in the IT
department of banks to apply blockchain technology as a priority. The DEMATEL (Decision Making Trial
and Evaluation Laboratory) method was applied in line with the opinions of decision makers, consisting of
managers and engineers working within the bank, primarily to determine the criteria and the relationships
and weights between them. Later, the decision of which of the three basic purchasing processes to apply
blockchain technology to the priority was decided by VIKOR (VlseKriterijumska Optimizacija |
Kompromisno Resenje) method.

Keywords: Blockchain, Supply chain management, Information Technology, MCDM, Dematel, Vikor
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1. INTRODUCTION

In today's world, data and information are growing exponentially as a result of advances and innovations
in information and communication technologies (ICT). This exponential growth forces organizations to
acquire new talent and develop new business models to compete or stay up-to-date in their markets
(Francisco et al., 2018).

Today, products and information that emerge as an indicator of technological transformations and advances
are multiplying exponentially. The resulting products and information facilitate institutions and individuals
in achieving their goals. Especially for organizations, effective management of supply chain management
provides many benefits such as reducing costs, simplifying transactions, being transparent to users,
increasing trust and providing automation (Nathan et al., 2012). Therefore, finding new methods and
solutions in SCM s of strategic importance for organizations. BC can generate radically innovative ideas
for SCM systems. BC technology, which can be applied especially in the supply systems of banks and
financial institutions, can increase operational efficiency, reduce costs and provide customer satisfaction.
Considering that end users in today's world always prefer transparent and user-friendly systems, the
application of these technologies especially for banks seems to be an unchanging reality (Caradonna, 2018).
With the transformation towards BC in the banking sector, it becomes easier to create products that are
much faster, lower-cost, more reliable, and more compliant with legal regulations. Developments in many
areas such as smart contracts, purchase and sale transactions, digital identity creation, bank procurement
processes, insurance transactions provide advantages for all stakeholders. BC is an important technology
used by many banks, financial and IT institutions to produce the most rational solution to their problems
and to optimize and improve their processes. This technology can eliminate intermediaries in the bank
supply system, show processes without requiring an extra authorization for users, and ensure the safe
transfer of data (Perboli et al., 2018). In addition to all these benefits, there are also negative sides. Its
biggest criticism is the amount of energy consumed to maintain BC technology (Nofer et al., 2017). If we
define BC after a short summary, Blockchain is a technology designed to store and manage data containing
value - such as money, identity, valuable papers - in a safe and secure manner. Blockchain records are
public, transparent, distributed, sequential, and time stamped digital records (Dogantekin, 2018). The
starting point of our study is based on determining which of the 3 basic IT procurement management
processes, which are one of the highest cost items for a bank, should be transformed into blockchain
technology. Effective management of IT technologies supply systems for banks has an important place in
ensuring both internal and external customer satisfaction. More internal customers are tried to be satisfied
with consultancy / material purchases, and an effective IT management is desired with software / license
and consultancy services and better-quality systems and applications.

The rest of the work continues as follows. The second section includes a literature review and it is stated
that our study is different from previous studies. The methodology of the Multiple Criteria Decision Making
(MCDM)-based methods used in the third section is mentioned. The analysis of the data and the
implementation steps are specified in section 4. In the last section, 5th section, the evaluation of the results
from our analysis will take place.

2. LITERATURE REVIEW

Many studies have been conducted in the past on BC-based SCM analysis. BC-based SCM technologies
have an increasing interest in recent years. Trying to satisfy the end user using today's latest technology is
one of the most important factors in this field. In particular, | would like to mention the work done on the
development of sustainable BC based SCM instead of inefficient SCM (Ar et al, 2020). In addition, the
study examining the usability of BC-based technologies in the field of SCM has also contributed to our
study (Yadav et al., 2019). Other studies in this area are tried to be summarized in Table 1. While
conducting the literature study, a search was made with keywords such as BC, SCM, BC based SCM, SCM
in banking sector.
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Table 1. Blockchain and Supply Chain Management Literature Review

Authors' Names

Year

Problem Definition

Ozkan et al.,

2020

This study helps companies analyze which risks are more
critical and which should be given higher priority during IT
implementation.

Oztiirk et al.,

2020

This study evaluated the technological, financial,
organizational and environmental challenges that emerged on
a sectoral basis in the reverse integration process using fuzzy
AHP (Analytic Hierarchy Process) and fuzzy TOPSIS
(Technique For Order Preference By Similarity To An Ideal
Solution) methods.

Bag et al.,

2020

The aim of this study is to prioritize the barriers to making
strategic decisions in front of the adoption of blockchain
technology (GSCM) in green supply chain management and to
identify the barriers to the adoption of lock chain technology.

Gokalp et al.,

2020

This study followed an SLR method to reveal critical
determinants in the literature. Then, a research model was
developed that includes 14 key determinants based on the TOE
Framework. Then, the AHP method was applied to rank the
determinants of adoption. The result of the study reveals that
environmental determinants are more critical than
determinants related to technology or organizations.

Aretal.,

2020

The aim of this study is to investigate the applicability of
blockchain technology in the logistics industry. For this
purpose, a decision method based on a multi-criteria decision
structure that incorporates AHP into VIKOR under Intuitive
Fuzzy Theory has been applied.

Yadav et al.,

2019

This article analyzes the key variables related to BC in
consultation with industry and academia experts. The aim of
the study is to examine the use of BC technology and try to put
forward efficient sustainable supply chain management
(SSCM) instead of inefficient design of supply chain
management.

Yadav et al.,

2020

The purpose of this article is to recommend the application of
blockchain to be preferred over the traditional method applied
in supply chain using fuzzy ANP (Analytical Network
Process) application.

Aretal.,

2020

The aim of this study is to quantitatively evaluate how viable
blockchain is for various industries such as logistics, supply
chain, healthcare, energy, finance, automotive, pharmaceutical
and agriculture and food by creating a comprehensive
checklist.

Yadava et al.,

2019

The aim of the study is to analyze the major barriers to
blockchain adoption in the Indian ASC.

10

Nayak et al.,

2019

The purpose of this article is to present a theoretical model of
sustainable supply chain management for small and medium
enterprises using blockchain technology.

As a result of all these studies, there are no studies examining the compatibility of SCM especially applied
in the banking sector with BC-based technologies and its integration with BC. Based on this, we turned the
direction of our work to the IT department supply system, which is the most costly supply management
system in the banking sector.

There is a lack of studies showing that BC technology is analyzed by using Dematel and Vikor methods in

the supplier selection of any bank.
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3. THE METHODS
DEMATEL and VIKOR methods, which are well known MADM methods, were used in our study. These
methods are thought to be suitable for our data in determining criteria weights and sorting alternatives.

3.1. Dematel (Decision Making Trial and Evaluation Laboratory)

Dematel is a method developed by the Genoa Battele Institute that reveals the causal relationship between
glare factors in a particular model (Wu et al., 2007). The most important feature is that it can show the
cause and effect relationship between the criteria and the interaction of the creators with each other (Aksakal
et al., 2010). According to the Dematel method, all criteria interact with each other and the degree of
influence between the criteria can be measured. If this effect has high interaction among other criteria, it is
called the distributive effect, and if it has low interaction with other criteria, it is called the receptive effect
(Seyed-Hosseini et al., 2006). In this study, criteria weights will be determined by using Dematel method
and the interaction of criteria with each other will be tried to be explained. The steps of the Dematel method,
which will be used to determine the weights of the criteria in our study, follow the steps below, respectively.
Step 1: The criteria in this step are based on the matrix created with the answers from the experts as a result
of the survey. These answers were obtained using the comparison scale in Table 2. The decision matrix is
formed as an answer to the question of how much one criterion affects the other.

Table 2. Dematel Influence Degree Scale

Influence Degree Definition
0 There is no influence between compared criteria.
1 Row criterion has a low influence on the column criterion.
2 Row criterion has a medium influence on the column criterion.
3 Row criterion has a high influence on the column criterion.
4 Row criterion has a very high influence on the column criterion.

Step 2: Since the number of experts who evaluated the criteria was more than one, the arithmetic average
of the answers in the questionnaires was taken. The answers that emerge with the average taken are placed
in our asymmetric matrix with diagonals of "0" and this matrix is called (X).

0 o Xin
x=|: -

Xy 0

@
Step 3: In this step, the largest sum of each row and column is found. Then, by dividing each element of
the matrix by the value of “s”, normalization is done and the new normalized matrix (C) is obtained.

s = max(max Y7—; X;j, Xizq Xij, @

c=%
S

Step 4: In this step, matrix C is subtracted from the unit matrix, inverted and multiplied by matrix C again.
As a result, matrix (F) is obtained.

Iim c¢t,c? ..,cH
H— o

F=clLc?,..,Cl=c(1-0) 3)

Step 5: After determining the (F) matrix, the row and column totals are found. These row and column
totals, expressed as Di and Ri, indicate whether the criteria are affected by each other. Then for each
criterion + is calculated, this sum expresses the total effect between the criteria and the importance of the
criteria. If value is negative, it is considered as the affected criterion, and if it is positive, it is considered
as the affecting criterion.
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Step 6: In the last step, we can obtain the criteria weights using the formulas below. We determine the

weights by taking the square root of the sum of the squares of the + and calculations. Then, by dividing
each weight by the total weight, the "normalization process" is done.

Wia = (D; + R)? + (D; — R;)? 4)
W = W
' l.n=1 VVia

3.2. Vikor (VlseKriterijumska Optimizacija | Kompromisno Resenje)

The VIKOR method is a method that calculates the selection or ranking of alternatives in cases where there
are conflicting criteria (Blyukdzkan et al., 2008). In this method, closeness values to the most suitable
alternative are calculated and closeness values are compared for each alternative and criterion (Opricovic
et al., 2007). The VIKOR method was first used in a study evaluating the fuel use of public transportation
vehicles in Taiwan. In this study, TOPSIS, VIKOR and SAW (Simple Additive Weighting) methods were
compared and although they obtained similar results with these three methods, they stated that TOPSIS and
VIKOR methods had better distinguishing ability in explaining the evaluation results compared to the SAW
method, and VIKOR method, unlike TOPSIS method, could offer more alternatives to decision makers.
(Opricovic et al., 2007). The steps of applying the VIKOR method are as follows.

Step 1: First of all, the scoring of the alternatives according to the scale in Table 3 is done by the experts.

Step 2: Each criterion is expressed as a benefit or cost criterion as follows. The best f;* and worst
fi~ values are determined and expressed asi = 1,2,3,..,n andj=1,2,3,...,]
fi" = max f;; fi = minf;; (5)
Table 3. Linguistic terms for alternatives (Ar et al., 2020)

Linguistic Variable Scale
Equally Important (EI)
Intermediate (V)
Moderately More Important (MI)
Intermediate (1\V2)
Strongly More Important (SI)
Intermediate (1V3)
Very Strong Importance (VSI)
Intermediate (1\VV4)
Extremely More Important (EMI)

OO |INOOD|O|R~W|IN|F

Step 3: Multiply the criteria weights determined for each criterion, S; and R; values are calculated.
Sp =X Wilfi = fi) )/ fF = f7) (6)
Ry = max[Wilfy = fi )Afi = £7)]

Step 4: In this step, S* =minj Sj, S~ = max; Sj, R* =minjRj, R~ = max;Rj is calculated. Q; Values is
like this. The parameter v used in the formulation of Q;, calculated as below, represents the maximum
group benefit, and (1-v) represents the minimum regret of opposing views (Opricovic et al., 2007).

_ . (Sj-5% _ (Rj —Rx)
Qj = Vis—sy +(1-v) (R=— R¥) @

Step 5: As aresult of the above formulas, the alternatives can be ranked from largest to smallest. As a result
of the ranking, it can be determined that the best alternative is the alternative with the smallest Q value.
Step 6: In this step, it will be mentioned that two conditions must be met in order for the best alternative to
be selected. For the first condition; The DQ value needs to be calculated. It is expressed as DQ=1/(j-1). The
value accepted as Al represents the smallest best alternative among the calculated Q values, and the value
accepted as A2 represents the second smallest alternative, the second smallest among the Q values. For the
first condition, Q values satisfying the A1 — A2 > DQ equality are included in the order.
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For the second condition, it expresses the condition that one of the previously calculated S and R values is
the smallest for each alternative. If the minimum condition is met in one of them, condition 2 is met.2.
Conditions Al and A2 are accepted as common solutions if the two conditions mentioned above are not
met. If condition 1 means A1, is not met, all conditions A1, A2, A3, ..., AM are accepted as a common
solution. The maximum M, which is the upper bound for the expressed condition A, is determined by the
relation Q = (AM) — Q(A1) <DQ

4. APPLICATION

For the application, it is desired to choose a BC-based supplier expressed for a Turkish bank. For practice,
the decision of which of the 3 main supply management systems in the IT department of this bank to switch
to BC-based technology will be tried to be determined by 20 criteria sets. Therefore, the 3 main supply
management systems have been evaluated in terms of 20 criteria. In the study, we suggest using the
DEMATEL method to calculate the weights of the criteria, and the VIKOR method to obtain the preference
ranking. The qualifications are listed as follows, In addition, the roadmap of the study is shown in Figure
1.

C1: BC Technology Compliance: It refers to which main supply management system is structurally more
suitable for BC-based technology.

C2: Bank Performance Increase: It expresses whether there will be an increase in the bank's performance
with the technological change to be applied.

C3: Cost (during the integration) +Energy: It refers to the costs of supply management systems during the
transition to BC technology.

C4: Risk: It expresses the status of risk factors that may arise.

C5: Transparency: It refers to the state of the application providing transparency for all participants after
the transition to BC technology.

C6: Sustainability: It refers to the long-term application situation.

C7: Resistance to Transforming Technology: It refers to the resistance situation that can be encountered
while applying BC technology.

C8: Safety: It means that the security will increase in the positive direction if the applications are realized.
C9: TOP Management Support: It expresses the Bank's senior management's support for this transition.
C10: Competitive Advantage: It represents an advantageous situation against other banks and companies.
C11: Complexity: It refers to the reduction of complexity in the case of implementations.

C12: Reputation Increase: In terms of suppliers, it means that using BC technology increases reputation in
a positive way.

C13: Government Policy & Regulations Compliance: It means that the technological innovation to be made
is following government policies and legal regulations.

C14: Increased Trust Between Institutions: In terms of other banks and companies that will use this
technology, it means that using BC technology increases the trust factor positively.

C15: Service and Data Quality: It refers to the quality of the data and service that emerges in the event of
implementation.

C16: Auditable: In case the applications are realized, it means that there is a more controllable system.
C17: Agility: In the case of implementations, it means a more agile system.

C18: Accounting: In case of implementation, it means that the accounting records are more transparent and
regular.

C19: Speed: In case of realization of applications, it means positive speed increase in all areas.

C20: Traceability and Visibility: It represents a structure that is more traceable and visible for all
participants who will use the system.

We start our study by focusing primarily on the weighting of the criteria. The matrix in Table 4 was formed
by taking the arithmetic average of the decisions made by 3 experts using the numerical values in Table 2.
The experts who conducted the surveys were selected from bank employees who have more than 10 years
of experience in the field and examine the applications that can be made on BC technology. Table 5 shows
the DEMATEL results. As you can see, the order of the weights is C15 > C13 > C9 > C20 > C1 > C2 >
C4>C8>Cl10>C7>C19>C14>C18>C5>C6 > C12 > C3 > (C17 = Cl16 > C11. It is
understood from these results that the 3 most important criteria weights are Service and Data Quality,
Government Policy & Regulations Compliance and TOP Management Support. The lowest criterion
weights were determined as Agility, Auditable and Complexity.
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Figure 1. Roadmap of the Study

In the second step of the study, it is aimed to rank the alternatives. Evaluations representing the
performances of 3 alternatives according to 20 criteria were collected through the values given in Table 3.
Due to space limitation, individual decision matrices of 3 decision makers cannot be displayed. The
aggregate decision matrix is shown in Table 6. The results are summarized in Table 7. The order here is as
follows. Accordingly, the order was A2 > A3 > A1. Accordingly, it has been interpreted that A2- Software
and License has priority and will be a stable and robust alternative considering the changing parameter
values. The second alternative is A3- Consulting. The last one is A1-Equipment and Material.

5. DISCUSSION AND CONCLUSION

As in many other sectors in the banking sector, global competition is increasing day by day. Banks have to
update themselves against the ever-changing technologies in order to maintain their power in the markets
and participate in the competition. It is foreseen that BC technology will become an indispensable
technological innovation for banks in the future. Supply Management is a less studied but important field
of activity for banks. Although banks basically produce their own technologies, they need technology
procurement in many areas. At this point, our study tries to measure how compatible the most up-to-date
technological innovation, BC technology, is with the technology supply management system of banks.
Even though BC technology has been used in banks in recent years, it still has not found a place for itself.
However, there are many bank technology employees who are interested in this technology and are about
to experience the first application. Therefore, although there is not enough data on the use of BC technology
yet, the number of experts willing to implement it is increasing. At this point, MCDM methods come into
play. In our study, we thought that BC technology is already analyzed more by experts and we wanted to
use the methods that took the opinions of experts.
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Table 4. The Arithmetic Average of the Decisions Matrices

Cl|c2|c3|c4a|cs5|Ce|C7|C8|CO|CI0|Cll|Cl2|C13|Cl4|C15|Cl6|C17|C18 |C19 | C20
ct| o | 1|2 |1 |3| 2 |167| 3 |4| 2 |3]|3|2|3]|41|4)|4|4]|3]3
c2| 4| 0|3 | 2|32 |3 |3]|3|3 | 4|3 ]|3]|3| 4| 4]|3]|3]|3/|o067
c3| 4| 2|0 | 21|23 2| 1]|0| 2| 2 |167]|067| 2 | 2 [133| 2 | 3 | 2| 1
c4| 3| 3|20 |2|3 |2 1|267|4| 4| 3| 3| 2] 3] 3/(338|3]|3]|2]|4
cs| 2|1 |2 |3]o|l2|1|2|1|l2|1]|2|1|2]2|3|2|1]|2]S3:
c6| 2| 3|2 |2 |3|o0of|2|2]2|2 |13 ]3] 2113|2]|1]|267| 2|1
ct| 3| 2|33 |4|2|0| 2|33 |3 |3 |3|3|2]|3]|3]|4]|3]3
c8| 3| 4|3 | 3|42 |3 0|32 |367]2|3]|3[3]|2]|3]|2]3]2
cO| 4| 3| 4| 4|4 4|3 4|02 )|3|3 ]| 3| 2126073 |3]| 3| 4] 3
cio| 2 | 3| 2|2 |3|3|3|3|2|lo|2|2|2|2]3]|2|3|3]|3]3
ciu| 2 | 1| 1|1 |22 10|22 |0|2]|2]|1]2]1]|2]1]|2/|1e7
ci2| 3 | 3 (3673332 | 2 | 2| 1|22 |10 122121 |1|]1]|2]1
C13| 4 |367| 4 | 4 |4 3| 3|3 |3| 4|3 |2 |0 4| 3| 4| 3] 3 [33]|3
cua| 2 | 2 | 3| 2|3 |267| 3| 3|23 |2|2|2|0]1]|3|1]|3]|2]2
Ci5| 4 | 4| 4|3 |4 4|3 4|4 4|3 |4 |3 4]0]|3]|3]| 4|44
ci6| 2 | 1003|2672 12|11 |21 |21 |2|2]1]1]0o]o0o]|2]1]1
ci7|267| 2 | 2 | 2 |1 1| 1| 2|11 | 2|2 |267| 3| 2]|3|0]|3]|3]2
cis| 2 | 22| 2|22 |1]1]|3|33| 2|3 |267/ 3| 1|3|1]|0]2]S3
ci9| 2 | 3 |233| 2 |2 |367| 3| 2|32 |3]| 2|3 |21]067] 2 |2|2]|0]3
co| 4| 2| 3|2 |3| 4|23 |44 |3 |4 ]| 4| 4]|4a|3|4]2]|3]0
Table 5. Ranking of Criteria Weights
Criteria Symbol Weight Rank
BC Technology Compliance Cl 0.0559 5
Bank Performance Increase C2 0.0536 6
Cost C3 0.0438 17
Risk C4 0.0535 7
Transparency C5 0.0465 14
Sustainability C6 0.0460 15
Resistance to Transforming Technology C7 0.0505 10
Safety C8 0.0512 8
TOP Management Support C9 0.0573 3
Competitive Advantage C10 0.0508 9
Complexity Cl1 0.0403 20
Reputation Increase C12 0.0448 16
Govern_ment Policy& Regulations C13 0.0577 2
Compliance
Increased Trust Between Institutions Cl4 0.0484 12
Service and Data Quality C15 0.0605 1
Auditable C16 0.0420 19
Agility C17 0.0434 18
Accounting C18 0.0479 13
Speed C19 0.0495 11
Traceability and Visibility C20 0.0566 4
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Table 6. The Aggregate Decision Matrix

Cl|C2|C3|C4|C5|C6|C7|C8|C9|C10|C11|C12|C13|C14|C15|C1l6|C17|C18|C19|C20
Al- 33|40(50(50|4.7|57(3.7|6.7|57|47 |53 |27 |67 |43|73 (40|17 |47 |57 |53
Equipment-
Material
A2 -
Software- 80|37(73|83|77|70(63|90|80|50|60|53|77|53|87|50|33|57]|70]|387
License
A3 - 3.3|47(6.0|53|4.7|47(27|80|47|37|50|63|70|33|83(37|20|70]|43|53
Consulting

Table 7. Ranking the Alternatives
Si Ri Qi v=0.00 Qi v=0.25 Qi v=0.50 Qi v=0.75 Qi v=1.00

Al |0.6869 | 0.0605 3 1.0000 3 1.0000 3 1.0000 3 1.0000 1.0000
A2 |0.2811 | 0.0536 0.0000 0.0000 0.0000 0.0000 0.0000
A3 | 05874 |0.0573 2 0.5308 2 0.5868 2 0.6428 2 0.6988 2 0.7548

In this study, it was desired to use MCDM methods due to the expert knowledge-intensive definition of BC
technology in the current period. The criteria weights were determined using DEMATEL, one of the
MCDM methods, and then the alternatives were listed with the VIKOR method.

As a result of the study, it was concluded that the priority application of BC technology is more important
than the others in the Software License area in the IT department of the Turkish bank where we applied. In
addition, when the criteria weights are examined, it is understood that this area is the most suitable area for
BC technology. Among the other alternatives, consultancy procurement management is in the second place,
while Equipment and Material procurement Management has been determined as the least applicable
procurement management system for BC technologies.

BC-based technological transformations seem to manifest themselves in many sectors, including banking.
Therefore, a lot of work can be done on this subject. In the future, a fuzzy integrated version of the
methodology can be applied. In addition, sensitivity analysis can be performed.
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ABSTRACT

One of the main trends caused radical changes in the paradigms in the business world is
digitalization. Even though digitalization brings many opportunities for the companies and the
countries, on the other hand brings new problems with it; one of problems is meeting the needs
of the labor market talent pool. New era requires new skill sets. Because of that, finding and
keeping skilled-talented employees are becoming one of the major goals of the companies.
Companies put KPI’s for that purpose and measure employee engagement and voluntarily
employee turnover. With this paper it is aimed to create an algorithm with SVM to find out
potential resignations in the company and help companies create strategies to keep talent in the
company and increase employee engagement.

Keywords: Digitalization, Machine Learning, Resignations, SVM
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1. INTRODUCTION

In order to ensure the continuity of the business models where the customer is constantly in the
system, it creates the need for a decision-making algorithm that will not cause economic damage
to the company. This mechanism should also not ignore customer satisfaction as well. One of
the most important data science methods frequently used in this field is Churn Analysis. This
method, which measures the customer's potential to leave, can also be used in accordance with
the needs of the human resources departments of the companies. Because not losing customers
is as important as losing talented personnel.

‘High turnover has several detrimental effects on an organization. It is difficult to replace
employees who have niche skill sets or are business domain experts. It affects ongoing work
and productivity of existing employees. Acquiring new employees as replacement has its own
costs like hiring costs, training costs etc. Also, new employees will have their learning curves
towards arriving at similar levels of technical or business expertise as a seasoned internal
employee * (Ajit, 2016). In addition, this analysis can be used in other applications of human
resources departments. As Sandep Yadav and Aman Jain points out that the predictive attrition
model helps in not only taking preventive measure, but also making better hiring decisions. In
this study implementation of various classification method helps in predicting whether a
particular employee might leave the organization in the nearfuture by deriving trends in the
employee’s past data. It was intuited that salary or other financial aspect like promotions are
not the sole reasons behind the attrition of employees (2018).

Research shows that in some cases, it will be less costly to retain personnel by identifying
existing personnel who are considering leaving the institution rather than looking for new
personnel, granting privileges or establishing stronger ties. Accordingly, the most basic features
affecting employees' firms are listed as follows: 'Employee Satisfaction’, 'Employee CTC
Level', 'Appraisal Rating' and 'Number of Projects / Tasks Assigned Per Quarter'(Srivastava and
Eachempati, 2021). These criteria can be given importance to prevent the resignation of
qualified personnel. On the contrary, less costly salary adjustments can be made for the
personnel who do not plan to leave the company, but who do not have sufficient performance
in terms of performance. Some of the most commonly used methods were SVM with various
kernels, Random Forests and Naive Bayes. Research is usually done to compare the
performance of different algorithms. SVM and Random Forests models are the ones with the
highest success among these algorithms (Yigit and Shourabizadeh, 2017). From the experiment,
it is found that Naive Bayes, Decision Tree, and random forest are the models that have the
highest accuracy compare to others. Thus, those three models are used in the study. Naive
Bayes, Decision Tree, and Random Forests are the most favored models for the reason of its
flexibility and easy to understand. Naive Bayes is one of a notable models in text categorization
domain, which is known for its higher success rate. However, its success rate in the employee
prediction is still limited (Alamsyah and Salma, 2018). It has been observed that SVM is more
successful than some other methods. SVMs success over Random Forests and Naive Bayes
classifier is attributed to introducing individual class penalties in SVMs. True positives
accuracy is very high compared to other methods. Random forests and Naive Bayes compete
with SVMs on the total accuracy front; however, they fail to impress along the TP recognition
rate (Saradhi and Palshikar, 2011). However, according to some studies, experimentation results
that Decision Tree is consistently more successful in identifying churners than SVM or MLP
across all evaluation metrics (Cooper, 2020). Accuracy rates in the developed models are
generally at satisfactory levels. Though total accuracy along with TP and TN accuracy is
encouraging, it is not good enough for large organizations. If the total number of employees is
140,000, the above learning algorithms would predict around 28,000 employees as potential
churners (Saradhi and Palshikar, 2011).

In this article, it is aimed to try SVM algorithms to carry the results we obtained with AHP and
featurevector calculation from MCDM methods and to see if SVM performed more accurate. The
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two-years data of Nobel Pharmaceuticals was studied and the potential employees who could be
dismissed were calculated with an accuracy of 63 (Ulutas, 2020). It is understood that the data
must be accurate and complete to make the calculations more precise. In the next steps, it is aimed
to ensure the accuracy of the matrix used in the calculation of the vectors by working closely with
the institution, thus ensuring that the weights are calculated correctly and eliminating the
deficiencies in the data set. In addition, data set regularization, exploratory data analysis, different
kernel methods of SVM were used and the results were compared.

2. DATA SET DESCRIPTION

Nobel Pharmaceuticals Employee data used for the project. Nobel Pharmaceuticals for
2017, 2018,2019 and 2020 were provided in the desired format. However, deficiencies were
detected especially in the reason for leaving the job, performance, and talent data.

Since there were no reasons for leaving the job in 2017 and 2018 data of Nobel Pharmaceuticals,
it was decidedto work on 2019 and 2020 data. The columns that will be included in the
calculation in this study are as follows: Age, Gender, University Category, Performance,
Seniority, Grade, CR (which is expressed as a salaryaccording to the market average.) and
Status. As can be easily understood in this dataset, the target variable is Status. The other seven
attributes are independent attributes. In order to use some columns, we had to go through some
stages. These procedures can be explained as follows. According to the ranking of the best
universities in the YOK system, the first 20 universities were included in the A category, and
the following 20 universities were included in the B category. With the same method, all
universities were marked from A to E. Then these letters were converted to integer values in
the EDA section. The performance value is the value given to all employees, with a minimum
of 1 and a maximum of 5. Blank values are filled with the average employee score of 3. Thus,
the effects on the result are minimized. Seniority, on the other hand, corresponds to seniority
in the workplace. Empty values are filled as 6.5. The CR value represents the monthly salary
of the employee according to the average salary in the market. if he receives less than seventy
percent of his market salary, his change of job is considered definitive and is awarded 1. This
value decreases as the salary increases according to the market. If he receives a higher salary
than the market rates, it drops to 0.3.

Table 1. Final Attributes of Employee

No. | Attribute Name Description

1. Age Employee age

2. Gender Male and Female

3. Seniority Level of employee position in the company
4. Grade Employee role market value

5. Performance | Last performance score

6. CR Ratio of salary by market

7. University University category

8. Status Churn and Not Churn

The columns that will be included in the calculation in this study are as follows: Age, Gender, University
Category, Performance, Seniority, Grade, CR (which is expressed as a salary according to the market
average.)and Status also given as in Table I.

The visualization process allows us to get to know the data better and to predict which models are
better suited to our dataset. The histogram for different attributes is shown in Figure 1. The ages
show a bimodal distribution whereas all others are unimodal. Seniority and salary are right skewed,
but grade anduniversity category are left skewed.
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Figure 3. Distribution of resigned and continuing personnel

Table 2. Train and Test Data Distribution

Current Status of Employee Training Data Test Data
Resigned 329 69
Retained 931 246
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Figure 4. Correlation matrix summary

3. METHODS

Here it will be imported Pandas libraries for dataset operations, Seaborn and Matplotlib for visualization
operations, and Sklearn libraries to implement machine learning algorithms and evaluate their results.

Due to missing some columns, we had to reduce the number of rows in our data from 3000 to nearly a
thousand.Because many rows did not contain data in the Seniority, Grade and Salary columns, which would
provide us with the most important information.

Support Vector Machine

Support Vector Machine is one of the methods used for classification. Basically, it tries to separate two
classes with a line or plane. It also makes this separation according to the elements at the boundary. SVM
was recommended to us by our professor since our data set is not too large and it is known to be a very
powerfulalgorithm in data classification projects.

Hard Margin vs Soft Margin

To make this classification, a line separating the two classes is drawn and the green region between +1 of
this line is called the Margin. The wider the margin, the better the separation of two or more classes.
Sometimes points can enter the Margin region. This is called Soft Margin. Hard Margin works if ourdata is
linearly separable and is very sensitive to outliers. Therefore, in some cases, Soft Margin should be
preferred.

Hard margin Soft margin

Figure 5.
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The balance between the two is controlled by the C hyperparameter in the SVM. The larger the C, the
narrower the Margin.

Parameters

e C: Regularization parameter. There is an inverse relationship between the amount of regularization
and
C. It should definitely be a positive number.

e Kernel: The values this parameter takes {'linear’, 'poly’, 'rbf', 'sigmoid’, ‘precomputed'}

e Degree: If polynomial (“poly”) is used as the kernel method, this parameter is for determining the
polynomial degree.

e Gamma: A high gamma value fits the training dataset exactly and this can cause overfitting. This is
because a low gamma value only considers nearby points when calculating the dividing line. The
higher the gamma value, the more points it uses in calculating the parting line. Otherwise, underfitting
may occur with a gamma value that is too small.

Note that a kernel imposes certain restrictions on weights of characteristics-managed portfolios. These
weights cannot be chosen fully flexibly but can be controlled by the kernel parameter c. Simple algebra
shows that ¢ effectively shifts weights between higher- and lower-terms in the features mapping. For
instance, for polynomial kernels, as ¢ — 0, a kernel contains only higher-order terms. Similarly, as ¢ — oo,
a kernel puts the entire weight on the first-order terms and thus effectively collapses to the linear kernel
(Kozak, 2019).

Kernel Trick
SVMs can efficiently perform nonlinear classification using what is called the kernel trick, implicitly
mapping their inputs into high-dimensional feature spaces. The kernel trick allows constructing the
classifier without explicitly knowing the feature space. Recently, SVM has attracted a high degree of
interest in the machine learning research community. Several recent studies have reported that the SVM
(support vector machines) generally are capable of delivering higher performance in terms of classification
accuracy than the other data classification algorithms. SVM is a technique suitable for binary classification
tasks (Joshi and Chawan, 2018).
Some classifiers such as logistic regression is linear, but some classifiers such as KNN are non-linear.SVM
also tries to separate classes with a linear line. However, linear classification methods are not always as
successful as non-linear ones. In general, data classes are separated from each other by using a point in one
dimension, a line in two dimensions, a plane in three dimensions, and a hyperplane in multidimensional
space. For classes that cannot be separated linearly, the method called the kernel trick is applied. In this
method, by applying the kernel function, classes that are normally not linearly separable are made linearly
separable and more successful results are obtained.
In the simplest terms, it is aimed to make the unsolvable-inexplicable data in low dimensions separable
from each other, because of additional operations by bringing them to higher dimensions.

e Radial Kernel
Kx (1), x () =exp(~[x () = x () I"2/ 26" 2)
It is an analysis model in which Support Vector Machines are determined and the classification process
is carried out by calculating the extent to which each point resembles certain points with the normal

distributionmethod.

In this model, the distribution width is controlled by the hyper parameter value (Gamma — Gamma : y).

e Polynomial Kernel
KA, x* () ) = (x ™ () AT x” () + 1)™d

where d is the degree of the polynomial, e.g., d = 2 for quadratic.
Dimensioning on data models is converted from 2nd dimension to Nth dimension.
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e Sigmoid

K" (i) , x " (j) ) = tanh(B(x* (1) * T x* (j) ) + @)

4 EXPERIMENTAL RESULTS

Before the data set is divided into train and test set with the train test split method, the data in the X data
frame is normalized with the standard scaler method. While creating the SVM it is called the random
state, equal to 0 to get the same results every time.

Creating an error matrix is the most meaningful method of checking the accuracy of our classification.
For the error matrix, it is used the Scikit-Learn library metrics module confusion matrix function. Since
the values of ourdependent variables 0 and 1 are not evenly distributed, a single accuracy value is not
enough to interpret the estimates.

Data set was trained with 3 different kernel methods with default parameters and the results were as
follows. Precision value for Linear kernel is 0.71, precision value is 0.80 for RBF, and 0.86 for
Polynomial. The data setwas also analyzed with the K-fold cross-validation method. The CV parameter
is set to 10 and the results are as follows: precision average 0.73 for linear, precision average 0.77 for
RBF, precision average 0.82 for Polynomial. Hyperparameters were measured for 3 different kernel
types, the best C value was calculated as 0.01. Accuracy score is highest where the ¢ value is 0.01. In
addition, the best gamma value was 0.01 and the polynomial degree value was 11.

000 0.01 004 005 0.06 g07 008 009

Figure 6. Cross-validated precision versus C value for SVM

non n2 14 VR 1R 1

Figure 7. Cross-validated precision versus gamma value for SVM
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Figure 8. Polynomial Degree
Cross-validated precision versus degree for SVM

5.CONCLUSION AND DISCUSSION
Before the study, it had been obtained an accuracy value of about 0.6 as a result of getting weights of the
vectors with the AHP method, which is one of the MADM’s and feature vector calculation (Ulutas, 2020).
However, since our data set is unstable (the ratio between those who continue to work and those who stay
is 1/3),it is expected to be 0.66 for the accuracy value anyway.
In this study we chose to use the SVM algorithm in order to increase the accuracy value in the continuation
of the study because it is known to be a very powerful algorithm in data classification projects.
As a result of parameter optimization in SVM, a higher accuracy value emerged. Polynomial Kernel is the
most ideal and it showed a precision as 0.86. Apart from this, data of more than one company can also be
added. In the future, more detailed data (salary, social status, number of children) can be added to the data
set and different models can be compared (Decision Trees, Deep Learning).

Table 3. Model Comparison

Kernel Precision F-Score Accuracy
Linear 0.71 0.67 0.80
Polynomial 0.86 0.69 0.83
Gaussian 0.80 0.75 0.85
Sigmoid 0.57 0.57 0.73

Evaluation Measurement

The frequently preferred confusion matrix was used to measure the performance of
classificationproblems as show in table I. It is a table with 4 different combinations of
estimated and actual values.

1) True Positive: The number of records correctly labeled as churn
2) False Positive: The number of records incorrectly labeled as churn

3) False Negative: The number of records incorrectly labeled as not churn
4) True Negative: The number of records correctly labeled as not churn

Table 4. Confusion Matrix

Predicted
Not Churn Churn
Not Churn [True Positive (TP) False Negative (FN)
Actual Churn False Positive (FP) True Negative (TN)
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Table 5. Parameter Description

Parameter Description

CA Accuracy classification score

F1 Weighted average of the precision and recall

Precision Ration of measurement on how appropriate the model inpredicting the
class

Recall The proportion of positives that are correctly identified

Accuracy: The number of all the correct predictions
Accuracy = (TP + TN) / (TP + FP + TN + FN)
F1: Harmonic average of precision and recall
F1 = 2 (Precision x Recall) / (Precision + Recall)
Precision: The ratio of the values estimated as true are actually true.
Precision =TP /TP + FP
Recall: The ratio of how many of the records needed to predict as true are true.
Recall =TP /TP + FN

As a result, the disadvantage of SVM is that it is not suitable for large datasets due to high training time
and also spends more time in training during model training compared to other classification algorithms.
It works poorly with conflicting classes and is also sensitive to the type of kernel used. It is a very fast
and highly accurate method for low-scale-capacity datasets. Applicable for Linear and Non-Linear
datasets. It is a result- oriented effective solution in high-dimensional datasets. High accuracy values can
be achieved with a low maintenance-maintenance (Gamma/C).
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COVID-19 SALGINININ BIST-100°’DEKI FIRMALARA GORE
TURKIYE’DEKi SEKTORLERE ETKIiSi

Erding Oztiirk Mahmut Esat Aksoy
Bahgesehir University Bahgesehir University

OZET

2019 yilmin sonunda Cin’in Wuhan kentinde ortaya ¢ikan yeni tip koronaviriis (Covid-19) kisa siirede tiim
diinyay1 etkisi altina almistir. Covid-19 un etkisi ekonomiler Uizerinden genelde negatif olsa da sektorler ve
hatta sektordeki firmalar bazinda farkli etkileri oldugu aciktir. Bu ¢aligmada Borsa Istanbul’da islem goren
belli basli firmalar incelenmis, sektdr ve firmalar iizerindeki etkileri arastirilmaya ¢alisilmistir. Caligmada
salgin dncesi ve salgin sonrasi firmalarin finansal gostergelerindeki degisimler saptanmaya c¢alisilmis ve
sebepleri konusunda tespitler yapilmistir. Hizmet odakli sektorlere bakildiginda farkli sekillerde
etkilenmeler oldugu goriliir. Bu sebepten dolayr hizmet odakli sektorler salgindan etkilenen ve
etkilenmeyen olarak 2 grupta incelenmis, bunlarin yaninda imalat sektorlerindeki firmalar ise ayr bir grup
olarak ele alinmistir. Elde edilen sonuglara gore salgindan etkilendigi kabul edilen sektorlerde salgin
nedeniyle karlilikta belirgin bir diisiis gozlemlenmistir. Bununla birlikte likidite ve bor¢ oranlarindaki
dengenin korunmus olmas: siirdiiriilebilirlik agisindan degerli goriilmektedir. Bu firmalarin salgin siirecinin
baginda yiiksek etkilenmelerine ragmen yil i¢inde verilen dogru kararlar ile likidite ve bor¢ dengelerini
koruduklari da goriilmektedir. Salgindan etkilenmedigi diisiiniilen hizmet odakli sektorler igin ise beklenti,
finansal oranlar kontrol edilerek dogrulanmistir. Hatta bu gruptaki firmalarda likidite ve karlilik oranlarinda
iyi yonde bir degisim de goriilmektedir. Imalat sektoriindeki firmalarin ise salgin siirecinden genel anlamda
olumsuz etkilenmedikleri goriilmekte, hatta likidite ve karlilik agisindan olumlu etkilendikleri de tespit
edilmektedir.

Anahtar Kelimeler: BIST 100, Covid 19, hizmet sektdrii, mali durum
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1. GIRIS

11 Mart’ta Tiirkiye’de ilk kez bir koronaviriis vakas: goriildiigii kamuoyuyla paylasilmistir. Diinya Saglik
Orgiitii’niin hastaligin bir “pandemi” oldugu aciklamasiyla neredeyse es zamanhdir. 12 Mart 2020
tarihinden itibaren Tirkiye’de ilk kisitlama kararlar devreye girmis ve kademeli bir gsekilde hayata gegen
bu kisitlamalari kapsami zamanla genisletilmistir.

Salgin Tiirkiye'de sosyal, ekonomik, siyasi, iktisadi, idari, hukuki, askeri, dini ve kiiltiirel alanlarda birgok
onemli etkilere ve sonuglara neden olan radikal kararlar alinmasima yol agmistir. Ulkede ilkokul, ortaokul
ve liselerde egitim-6gretim askiya alinirken, biitiin iiniversitelerde bahar donemi dersleri iptal edilerek
sinavlar ertelenmistir.

Tlm restoranlar, kafeler, mizeler, dershaneler, kurslar, aligveris merkezleri, oteller; berber, kuafér ve
giizellik merkezleri; kahvehaneler, spor salonlari, konser mekanlari, gece kuliipleri, dernek lokalleri ve
diigiin/nisan salonlart gecici siireligine kapatilirken; tiim vatandaslarin ormanlarda, park ve bahgelerde
piknik ve mangal yapmalari yasaklanmistir. Ulkedeki biitiin futbol ligleri ertelenmis ve tiim spor
miisabakalari bir sonraki agiklamaya kadar iptal edilmistir.

Salginin ekonomik etkilerini en aza indirgemek i¢in bircok diizenlemeye gidilmis ve destek paketleri

aciklanmustir. 17 Mart 2020 tarihinde “Ekonomik Istikrar Kalkan1” adinda bir destek paketi yiiriirliige
konulmustur. Bu paket igerisinde is diinyasina yonelik yer alan dnlemler su sekildedir (Akbulak, 2020):
Kredilerle ilgili olarak;

- Nakit akigi bozulan firmalarin kredi anapara ve faiz 6demelerinin asgari olarak 3 ay 6telenmesi,

- Gerektiginde ihracatgi firmalara stok finansmani destegi yapilmasi,

- Kredi Garanti Fonu’nun 25 milyar TL’den 50 milyar TL ye ¢ikarilmasi,

- 500 bin liranin altindaki konutlar i¢in kredilendirme miktarmin %80’den %90’a ¢ikarilmasi ve
asgari pesinatin ’a distirilmesi,

- Nisan, Mayis, Haziran ay1 vadeli agik reeskont kredi anapara ve faiz 6demelerinin Ekim, Kasim,
Aralik aylarina ertelenerek azami vadenin 1 y1l uzatilmasi ve vadesi dolanlarin ise taahhiit kapama
siiresinin 1 y1l uzatilmasi,

- Mayis ve Haziran aylarinda vadesi gelecek olan Hazine destekli kredi 6demelerinin faizsiz olarak
6 ay ertelenmesi.

Turizmle ilgili olarak;

- Konaklama vergisinin 2021 yilina kadar ertelenmesi,

- I¢ havayolu tagimaciligindan 3 ay siire ile KDV oranin *den %1’e indirilmesi,

- TURSAB aidatlarinin 2020 yilinda alinmamast,

- Kisa galisma 6denegi sartinin 450 giine, hizmet sartinin ise 60 giine diistiriilmesi,

- Askidaki personelin kisa ¢aligma 6deneginden faydalanmasi ve asgari iicret desteginin 2020
sonuna kadar uzatilmasi,

- Isci ¢ikarmayan turizm firmalarina 36 ay vade ve %7.5 faiz ile “ise devam kredisi” hakk1
taninmasi,

- Yeni sezonda yapilacak yardimlarin iist limiti ve destek verilecek 6zel tiyatro sayisinin artirilmast,
basvurularin Temmuz’da, yeni sezon 6demelerin ise Eyliil’de yapilmasi,

- Nisan, Mayis ve Haziran donemlerindeki muhtasar, SGK prim hizmet ve KDV beyannamelerinin
6 ay ertelenmesi.

Istihdamla ilgili olarak;

- Muhtasar beyannamelerin 3 ay ertelenmesi,

- Asgari iicret desteginin devam ettirilmesi,

- Esnek ve uzaktan ¢alisma modellerinin etkin halde getirilmesi,

- Kisa Calisma Odenegi’nin devreye alinmasi ve bu 6denekten yararlanamayan veya iicretsiz izne
c¢ikarilan vatandaslara 3 ay, aylik 1170 lira maas destegi saglanmasi,

- 2 aylik telafi calisma siiresinin 4 aya ¢ikarilmasi,

- Nisan, Mayis ve Haziran’a denk gelen muhtasar ve KDV ile SGK prim 6demelerinin 6’sar ay
ertelenmesi,

- 8 Nisan 2020’den itibaren 3 ay siire ile isten ¢ikarmalarin yasaklanmasi, (Bu daha sonra Haziran
2021 sonuna kadar uzatilmistir)
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- Isverenin istemesi halinde calisanlari iicretsiz izne cikarip 39 lira 24 kurus giinlik 6deme
yapmasi (Akbulak, 2020).

Tiirkiye’de birgok firmanin ve sektoriin salgindan etkilendigi aciktir. Bir yillik déneme bakildiginda
sektorlerin ve firmalar etkilenmesinin farkli sekillerde oldugu goriiliir. Ozellikle hizmet sektdrlerinde
firmalarin hizmet igerikleri ve salginda one ¢ikan ihtiyaglara gore farkl etkilendigi gézlemlenmektedir.
Bu calismada firmalar genel olarak 3 grup altinda ele alinarak salginda etkilenme durumlari aragtirilmaya
calistlmistir. Hizmet odakli sektorlerde olumsuz etkilenen firmalar, hizmet odakli sektdrlerde etkilenmeyen
veya olumlu etkilenen firmalar ayristirilmis, imalat sektorii de ayri bir grup olarak ele alinmistir.
2. LITERATUR ARASTIRMASI
Salgin baslangicinin ilk aylarindan itibaren salginin ekonomik etkileri {izerine arastirmalar yapilmaya
baslanmistir. Covid-19 Borsa Istanbul’daki etkilerini inceleyen Kilig (2020) calismasinda, 2020 Subat-Mart
aylar1 arasindaki kapanis verileri ile borsa endekslerini kargilagtirmigtir. Yontem olarak olay etiidii (event
study) kullanan Kilig, belirlenen dénem i¢in genelde negatif etkilenme olmasina karsin bazi sektorlerin
pozitif etkilendigini ve 6zellikle de negatif etkilenmenin turizm ve tekstil firmalarinda oldugunu ortaya
koymustur.
Giimiis ve Hacievliyagil (2020) turizm ve ulastirma sektorleri 6zelinde yaptiklari caligmalarinda, 2020 Mart
ve Temmuz aras1 6liim ve vaka sayilar1 ile borsa endeksleri arasindaki iligkiyi incelemislerdir. Arastirma
sonucunda vaka sayilar ile endeks serileri arasinda anlamli bir iligki tespit edilmezken, salgindaki 6lim
sayilart ile %5 anlamlilik diizeyinde bagimsiz degiskenlerin uzun déonemde esbiitiinlesik olarak birlikte ters
yonde hareket ettigi bulunmustur. Kisa donemde ise meydana gelen sapmalarin yiizde 0.0004’iiniin bir
sonraki déonemde diizeltilerek uzun donem dengesine ¢ok diisiik bir hizla ulastigi tespit edilmistir.
Zeren ve Hizarci (2020) ¢aligmalarinda, 23 Ocak 2020 ve 13 Mart 2020 arasindaki giinliik verileri
kullanmiglar ve Covid-19 giinliik 6liim ve vaka sayilarinin borsalar {izerindeki olasi etkilerini Maki (2012)
esbiitiinlesme testi kullanilarak aragtirmiglardir. Bu arastirmanin sonuglari salgindan kaynakli &liim
sayilarina gore borsalarin verilerinin degistirigini, vaka sayilaria her iilke borsasinin degisik tepkiler
verdigini dogrulamistir.
Covid-19 salginin Tiirkiye’de ekonomik bityiimeye sektorel ve sektorler arasi etkilerini inceleyen Koyuncu
ve Megik (2020), caligmalarinda VAR analizini kullanmiglardir. Bu ¢aligmada Ocak 2015 — Mayis 2020
donemi aylik verilerini kullanarak sanayi iiretim endeksi, imalat sanayi kapasite kullanim orani, insaat
sektorll maliyet endeksi, perakende ticaret ve hizmet sektorii, istihdam orani, ihracat ve ithalat sektori
endekslerini analiz etmislerdir. Sonugta Covid-19 salgin1 kapsaminda incelenen dénem siiresince negatif
etkiye en gec tepki veren sektoriin insaat sektorii oldugu ortaya koymuslar, sanayi sektori, perakende
ticaret ve hizmet sektorii ile imalat sektoriiniin ise en erken etkilenen sektdrler oldugunu belirlemislerdir.
Covid-19 salgin siirecinin BIST’de islem goren sanayi sirketlerine etkisinin inceleyen Giir (2020)
caligmasinda 16 Mart 2020 ve 30 Haziran 2020 arasi1 giinliik verilerini kullanarak, COVID-19 vaka
sayilarinin BIST-Sanayi Endeksi tizerindeki etkilerini, uzun donem igin Bayer-Hanck (2013) esbiitiinlesme
analizi kullanarak ve kisa donem iligkiler i¢in hata diizeltme modeli yardimiyla belirlemeye ¢alismustir.
Caligma sonucunda, uzun dénemde COVID-19 vaka sayilariin BIST-Sanayi Endeksi Uzerinde %3.4
azaltici etkisi oldugu ve kisa donem igin ise %4,8 azaltici etkisi oldugunu ortaya konmustur.
Orhan ve Tirman (2020) ¢alismalarinda BIST-100 de islem goren firmalar i¢in 11.03.2020 ve 11.04.2020
tarihleri arasindaki verilerinin yine ge¢mis iki yilin ayni dénem verileri ile karsilastirip kisa donemde
salginin etkilerini aragtirmaya ¢aligmiglardir. Bu ¢alismada saglik ve ilag sektoriiniin %9,21 getiri ile en
olumlu etkilenen sektor oldugu ve giyim ve tekstil sektoriiniin de -%17,40 ile en olumsuz etkilenen sektor
oldugunu ortaya koymuslardir. Yine bu ¢alismada en az riskli firmalar1 ise ¢ok sektorlii holding firmalari
ve metalurji ve mekanik sanayi oldugu da belirtilmektedir.
Salgmin etkilerinin goriilmesiyle birlikte ekonomik tedbirler igin Onlem paketleri agiklanmistir. Bu
ekonomik tedbirlerin ne derece faydali oldugu konusunda da g¢aligmalar mevcuttur. Eroglu (2020)
calismasinda 2020 yili sonu itibariyle yil i¢inde alinan mali tedbirlerin degerlendirmesini yapmistir. Bu
calismada ilgili literatiirden, yaymlanmig raporlardan ve istatistik verilerden hareketle mevcut durumu
degerlendirmistir. Diinya ve Tiirkiye ekonomisinde meydana gelen degisimler ve salginla miicadele
kapsaminda Amerika, Italya, Almanya, Fransa, Ispanya, Cin ve Tiirkiye gibi iilkelerde alinan mali tedbirler
ortaya konulmustur. Bu ¢aligmada ortaya ¢ikan sonug, Covid-19’un ekonomik ve toplumsal etkilerine
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kiyasla alinan mali tedbirlerin kapsaminin dar tutulmus olmasi ve uzun vadeli ¢dziimlerden ziyade kisa
vadeli sorunlara ¢6ziim getirilmeye ¢alisildigidir.

3. KULLANILAN VERIi VE YONTEM
Calismada Borsa Istanbul BIST-100 de bulunan firmalar, ilgili sektdrler altinda gruplandirilarak
incelenmigtir. Kamu Aydinlatma Platformu’ndan (KAP) alman veriler kullanilarak belirlenen firmalarin
2019 ve 2020 yillarindaki bilango ve gelir tablolart baz alinmistir. 2019 y1li salgin dncesi donem, 2020 yili
ise salgin donemi olarak kabul edilmistir. Calismaya 74 firma dahil edilmis ve asagidaki gruplamalar
olusturularak incelenmeye ¢aligilmistir:

Tablo 1. Degerlendirilen sektorler ve firma sayilar

Hizmet Odakli Olup Olumsuz Etkilenen Turizm 8
Sektorler Ulagtirma ve Lojistik 8
Teknoloji ve Yazilim 5
Hizmet Odakli Olup Etkilenmeyen Perakende Ticaret 6
Sektorler Enerji 8
flag 5
Gida ve Icecek 10
Imalat Sektorleri Tekstl 12
Dayanikli Tiiketim Maddeleri
Otomotiv
Toplam 74

Belirtilen sektorlerdeki tiim firmalar i¢in asagidaki finansal oranlar degerlendirmeye alinmistir:
Tablo 2. Degerlendirmede Dikkate Alinan Finansal Oranlar

Cari Oran Donen V / KVBorg

Likidite Asit Test Donen V-Stok / KVBorg
Nakit Oran Nakit / KVBorg
Briit Kar Marji Briit Kar/ Satis
Esas Faal. Kar Marji FVOK / Satig

Karlilik Net Kar Marji Donem Kari / Satig
Varliklarin karliligit ROA FVOK / Toplam Varlik
Ozsermayenin Karliligi ROE | Net Kar / Ozsermaye
Toplam Bor¢ Orant Toplam Borg / Toplam V.

Borg Oranlari Kisa Vadeli Bor¢ Orani Kisa Vadeli Bor¢ / Toplam Borg
Faiz Donme Cabuklugu FVOK/Net Finansal Gider
Varliklarin Dénme Cabuklugu | Satislar / Toplam Varlik
Alacaklarin Devir Hizi Satiglar / Ticari Alacaklar
Alacak Tahsilat Siresi 365 / Alacak Devir Hiz1
Stok Devir Hiz1* SMM / Stoklar

Verimlilik Orant Stok Tiketim Siresi* 365/ Stok Devir Hiz1
Bor¢ Dénme Cabuklugu SMM / Ticari Borglar
Bor¢ Odeme Siiresi 365/Bor¢ Donme Cabuklugu
Operasyonel Dongl Siiresi Alacak Tahsilat Siiresi + Stok Tiketim Siresi

Alacak Tahsilat Stresi+Stok TUketim Sresi +

Nakit Déngu Siiresi Borg Odeme Siiresi

Not: * Hizmet odakl sektorler icin stoklarla ilgili oranlar degerlendirilmemistir.

Yukarida belirtilen finansal oranlarin degerlendirmeye tabi tutulan firmalar i¢in ortalamas1 ve her belirlenen
bir sektér grubu bazinda ortalamalart 2019 ve 2020°deki verilerine gore olusturulmustur. Bu
ortalamalardaki degisimler T-Test yontemi ile analiz edilmistir.

4. ARASTIRMA BULGULARI

Salgindan olumsuz etkilendigi diisiiniilen birinci grup sektorlere baktigimizda likidite oranlarinin ¢ok fazla
etkilenmedigi soylenebilir. Buna kargin karlilik oranlarinda bariz bir diisiis oldugu ortalama
degisimlerinden anlasilmaktadir. Firma bazinda baktigimizda ise 2019 da kar agiklamis bir¢ok firmanin
zarar ettigi gozlemlenmistir.
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Tablo 3 — Etkilenen Sektorler icin Likidite Oran Ortalamalari

2019 2020
Cari Oran 1,93 2,81
Asit Test 1,06 2,34
Nakit Oran 0,24 0,22

Tablo 4 — Etkilenen Sektorler icin Karlihik Oran Ortalamalari

2019 2020
Briit Kar Marji 0,35 0,24
Esas Faal. Kar Marji 0,41 0,07
Net Kar Marji 0,26 -0,07

Bor¢ oranlar1 degisimine bakildiginda ise biiyiik degisimler goézlenmemekte birlikte zarar etme
durumundan dolayi faiz dénme ¢abuklugunun negatif oldugu gézlemlenmektedir.
Tablo 5 — Etkilenen Firmalar Bor¢ Oran Ortalamalar:

2019 2020
Toplam Borg¢ orani 0,51 0,51
Kisa Vadeli Bor¢ Oram 0,55 0,54
Faiz Dénme Cabuklugu 15,45 -4,85

Verimlilik oranlarimi ise etkileyen en 6nemli faktor satiglarin diismesi olmustur. Bu agidan birgok firmada
varliklarin donme cabuklugu oraninin ciddi sekilde diistiigli goriilmektedir. Bunun yanisira borg
oranlarinda biiyiik degisimlerin olmamasi bor¢ donme ¢abuklugu ve bor¢ 6deme siirelerine de yansimaistir.
Fakat burada dikkat ¢eken nokta alacak devir hizi ve tahsilat siirelerindeki degisimdir. Firma detaylarini
inceledigimizde satiglarin biiyiik oranda azalmasina karsin alacaklarin ayni oranda azalmadigim
g6zlemlenmistir. Bu da bu devir hizinin azalmasi ve tahsilat siirelerinin artmasi seklinde karsimiza
cikmustir.
Tablo 6 — Etkilenen Firmalar Verimliklik Oran Ortalamalari

2019 2020
Varhiklarin Donme
Cabuklugu 0,39 021
Alacaklarin Devir Hiza 26,93 17,94
Alacak Tahsilat Stresi 32,80 57,70
Bor¢ donme ¢abuklugu 13,02 15,07
Borg 6deme siiresi 67,14 41,21
Operasyonel dongu stresi 54,47 56,93
Nakit dongi suresi 109,71 102,64

Tim bu incelemelerden bu gruptaki firmalarda 6zellikle satislarin ciddi oranda diismesi ve buna baglh
olarak karliliklarindaki diisiisiin firmalarn etkiledigi goriilmektedir. Bununla birlikte likidite ve borg
oranlarindaki dengenin korunmus olmasi siirdiiriilebilirlik acisindan degerli goriilmektedir. Salgin
durumunun devam etmesi bu firmalarin uzun dénem performanslarini etkileyecegi muhakkaktir. Bu analiz
calismasinin daha sonraki dénemleri de i¢ine alacak sekilde tekrar yapilmasi uzun donemdeki etkilerin
anlagilabilmesine olanak taniyacaktir.

Salgindan etkilenmedigini veya olumlu etkilendigi diisiiniilen ikinci grup sektorler ise agirlikli olarak
enerji, teknoloji, perakende ve ilag sektorleridir. Likidite acgisindan firmalarin etkilenmedigi hatta

durumlarinin daha iyi yonde degistigi goriilmektedir. Karlilik agisindan bakildiginda ise benzer bir durum
s0z konusu olmaktadir. Bu firmalarin salgin siirecinde tiim y1l baz alindiginda ¢alismalarini siirdiirdiigi
bilinmektedir. Hatta belli oranda nakit ve karliliklarinda artig oldugu da tespit edilmistir.
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Tablo 7 — Etkilenmeyen Firmalar icin Nakit Oran Ortalamalari

2019 2020
Cari Oran 1,03 113
Asit Test 0,83 0,91
Nakit Oran 0,28 0,40

Tablo 8 — Etkilenmeyen Firmalar icin Karlihik Oran Ortalamalar:

2019 2020
Briit kar marji 0,26 0,30
Esas faal. Kar marji 0,14 0,16
Net kar marji 0,04 0,05

Borg oranlari incelendiginde firmalarin durumlarini korudugu gériilmektedir. Burada salgin déneminde
herhangi biiytik bir farklilagma tespit edilmemistir.
Tablo 9 — Etkilenmeyen Firmalar icin Bor¢ Oran Ortalamalari

2019 2020
Toplam Borg orani 0,71 0,71
Kisa Vadeli Bor¢ Oram 0,66 0,65
Faiz Dénme Cabuklugu 1,50 187

Verimlilik agisindan bu firmalart inceledigimizde dikkate alinacak bir degisim saptanmadig:
goriilmektedir. Bazi oranlardaki degisimlerin salginin yol agtig1 operasyonel kosullardaki degisimlerden
dolay gergeklestigi de diistiniilmektedir.

Tablo 10 — Etkilenmeyen Firmalar icin Verimlilik Oran Ortalamalari

2019 2020
Varhklarin Donme 0,75 0,84
Cabuklugu
Alacaklarin Devir Hiz1 5,37 6,54
Alacak Tahsilat Siiresi 73,50 62,70
Stok devir hizi 8,18 7,79
Stok tiiketim suresi 38,29 46,36
Bor¢ donme ¢abuklugu 7,30 11,18
Bor¢ ddeme suresi 67,88 67,92
Operasyonel déngii siiresi 69,47 71,63
Nakit déngi siiresi 240,86 247,91

Ikinci grupta inceledigimiz bu sektorler igin tiim finansal oranlarda salgin 6ncesi ve salgin dénemi arasinda
kayda deger bir farklilik saptanmamustir. Hatta likidite ve karlilik oranlarinda iyi yonde bir degisim de
goriilmektedir. Bu gruptaki sektorlerin  etkilenmedigi veya olumlu etkilendigi verilerle de
dogrulanmaktadir. Bu gruptaki sektorlerde 6zellikle ilag sektoriiniin digerlerine oranla olumlu etkilendigi
ayrica gozlemlenmistir.

Ugiincii grupta ise imalat sektdrleri incelenmistir. Imalat sektoriinde bulunan gida, tekstil, otomotiv ve
dayanikl tiiketim maddeleri iiretimi yapan isletmeler salgin siirecinde likidite oranlarinin genel anlamda
sabit kaldig1 gézlenmistir. Ama firmalarin nakit oranlarinda bir artig s6z konusudur. Bu durumda briit kar
marjlarini pozitif yonde etkilemistir. Bu durum firmalarin satislarindaki artis olarak da kabul edebilir.

Tablo 11 — imalat Sektérleri Likidite Oran Ortalamalar

2019 2020
Cari Oran 1,55 1,79
Asit Test 1,05 1,24
Nakit Oran 0,24 0,40
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Tablo 12 — imalat Sektérleri Karhlik Oran Ortlamalar

2019 2020
Brut kar marji 0,26 0,30
Esas faal. Kar mariji 0,11 0,15
Net kar marji 0,04 0,07

Borglanma oranlarina bakildiginda iki donem arasinda belirgin bir degisiklik olmadig1 gézlemlenmistir.

Tablo 13 — imalat Sektorleri Bor¢ Oranlari Ortalamalar

2019 2020
Toplam Bor¢ oran 0,61 0,61
Kisa Vadeli Bor¢ Oram 0,68 0,65
Faiz Donme Cabuklugu 2,23 3,24

Verimlilik oranlarini inceldigimizde 6zellikle alacak tahsilat siiresinin arttig1 goze ¢carpmaktadir. Bunun da
salgin donemindeki 6deme giigliiklerinden kaynaklandigi sdylenebilir. Burada diger bir géze ¢arpan artis
ise stok tiiketim siiresindedir. Salgindan kaynakli stok eritme siiresinin uzamasinin yil igindeki belli
kapanma donemlerinden etkilendigi anlasiimaktadir. Bu oranlardaki farklilagmanin ayni zamanda
operasyonel ve nakit dongu surelerinde direkt olarak etkisi de gbze ¢carpmaktadir.

Tablo 14 — imalat Sektérleri Verimlilik Oran Ortalamalar

2019 2020
Varliklarin Dénme Cabuklugu 1,06 0,86
Alacaklarin Devir Hizi 6,01 6,87
Alacak Tahsilat Suresi 110,71 119,85
Stok devir iz 5,49 4,93
Stok tilketim siiresi 125,64 152,11
Bor¢ donme cabuklugu 4,31 4,02
Borg¢ ddeme siresi 106,70 118,40
Operasyonel dongi suresi 211,70 240,73
Nakit dongu suresi 318,53 359,00

Imalat sektorlerini genel olarak degerlendirdigimizde salgin siirecinden olumsuz etkilenmedikleri
goriilmekte, hatta likidite ve karlilik agisindan olumlu etkilendikleri de tespit edilmektedir. Verimlilik
oranlar1 agisindan farkliliklar gortilse de bu farkliliklarin salgin siirecindeki operasyonel etkilerden kaynakli
oldugu anlagilmaktadir.

5. SONUC
Salgin diinyada ve Tiirkiye’de birgok sektdr ve firmayi etkilemistir. Tirkiye’de gegici ve donemsel
kapamalar olsa da 2020 yili igerisinde sanayi ve hizmet faaliyetleri belli kosullarda devam etmistir.
Literatiir arastirmasindan o6zellikle salgmmin ilk dénemlerinde belli sektdrlerin olumsuz etkilendigi
anlagilmaktadir. Aragtirmamizda daha ¢ok 2020 yili bir biitiin olarak alinmis ve salgin dncesi bir biitiin
dénem olarak 2019 yili ile karsilagtinlmistir. Bu karsilastirma salgindan etkilenen hizmet odakli sektérler,
salgindan etkilenmeyen hizmet odakli sektdrler ve imalat sektorleri atinda 3 boliimde yapilmustir.

Genel olarak ilk grupta ele alinan salgindan etkilenen hizmet odakli sektdrlerde 6zellikle satiglarin oranda
diismesi ve buna bagli olarak karliliklarindaki ciddi diislis géze carpmaktadir. Bununla birlikte likidite ve
bor¢ oranlarindaki dengenin korunmus olmasi siirdiiriilebilirlik agisindan degerli goriilmektedir. Salginin
ilk aylarmin baz alindig1 calismalarda bu gruptaki firmalarin genelde ¢ok olumsuz etkilendigi ortaya
konulmustur. Fakat y1l i¢inde alinan dogru kararlar ile belli bir dengeyi de sagladiklarini da anliyoruz.
Ikinci grupta inceledigimiz salgindan etkilenmeyen hizmet odakli sektdrler igin tiim finansal oranlarda
salgin Oncesi ve salgin dénemi arasinda kayda deger bir farklilik saptanmamustir. Hatta likidite ve karlilik
oranlarindaki iyi yonde degisim bu sektorlerin etkilenmedigi veya olumlu etkilendigini dogrulanmaktadir.
Burada 6zellikle ilag sektoriinde firmalar bir miktar daha olumlu etkilenme gostermistir.

Imalat sektorlerin genel olarak degerlendirdigimizde salgm siirecinden olumsuz etkilenmedikleri
goriilmekte, hatta likidite ve karlilik agisindan olumlu etkilendikleri de tespit edilmektedir. Verimlilik
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oranlar1 agisindan farkliliklar goriilse de, bu farkliliklarin salgin siirecindeki operasyonel etkilerden
kaynakli oldugu anlasilmaktadir.

Salgin durumunun devam etmesi bu firmalarin uzun dénem performanslarimi etkileyecegi muhakkaktir. Bu
analiz caligmasinin daha sonraki donemleri de i¢ine alacak sekilde tekrar yapilmasi uzun dénemdeki
etkilerin anlasilabilmesine olanak tantyacaktir.
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ABSTRACT

The COVID-19 virus, which threatens the whole world and is called a pandemic by the World Health
Organization (WHO), was first seen on 31 December 2019. During the epidemic in Turkey, schools were
closed due to the danger of contamination and education is carried out as online education. The DaBT-IPA
(Diphtheria, Acellular Pertussis, Tetanus, Inactive Polio Vaccine) vaccine, which is made by the Ministry
of Health and is compulsory in the first grades of primary school, could not be applied because the schools
were closed during this period. In this direction, a real-life case has been simulated in the vaccination
centers to be selected and the process of directing the vaccines to be supplied to the selected places so that
the DaBT-IPA vaccine can be given to first-year primary school students. In order to solve the related
problem in the study, linear and integer programming are applied.

Keywords: Integer Programming, Linear Programming, Vaccine Distribution Centers, Vaccine Supply
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1. GIRIS

Asilama, ¢ocuklarin ve yetigkinlerin sagligin1 korumada ve bulasici hastaliklart 6nlemede en etkili, en
giivenilir ve maliyet etkin yaklasimdir. Asilama alanindaki gelismelere paralel olarak ulusal bagisiklama
cizelgelerinin giiclendirilmesi ve gelismelerin hayata gegirilmesi kaginilmaz olmustur. Dogal olarak her
iilkenin kendi sosyal kosullarina, hastaliklarin goriilme sikligma ve mali durumuna goére bir ulusal as1
takvimi uygulamasi beklenmektedir (Arisoy vd. 2015). Diinya Saglik Orgiitii (DSO) 1974 yilinda baglattig
“Genisletilmis Bagisiklama-EPI Programi” kapsaminda asinin 6zellikle ¢ocuk sagligi acisindan dnemine
vurgu yapmustir (Aycicek, 2004). Ulkemizde 1981 yilinda Saglik Bakanligi tarafindan baslatilan
"Genisletilmis Bagisiklama Programi" (GBP), 1985 yilindan sonra "Tiirkiye As1 Kampanyast" ile ivine
kazanmig ve kapsami giderek genigletilmistir (Arslan ve Giileii, 2018).

Bu kapsamda okullarda uygulanan gocuk asilarindan biri de DaBT-IPA adindaki dértlii karma asidir. Bu
as1; Difteri, Aseliiler Bogmaca, Tetanoz ve Inaktif Cocuk Felci adindaki agir seyreden ve siklikla dliimle
sonuglanabilen dort hastaliga karsi etkili, karma, 6lii bakteri ve viriis asisidir. Tiirkiye’de bu as1 Saglik
Bakanlig1 tarafindan birinci siniflarda zorunlu olarak uygulanmaktadir. Ancak 2019 yilinda baslayan ve
ginimuzde hala etkin olarak devam eden COVID-19 pandemisi sebebiyle 6rgiin 6grenime ara verilmis ve
uzaktan egitim modeline gecis yapilmistir. Bu sebeple DaBT-IPA asilamasi kesintiye ugramis ve 2020-
2021 egitim-6gretim yilinda ilkokul birinci simifa baglamis olan 6grencilerin asis1 tamamlanamamustir.
2021-2022 egitim-6gretim doneminde yiizylize egitim modeline yeniden gegis yapilmasi beklenirken,
ogrenciler i¢in 6nem arz eden bu asmin tamamlanmasi olduk¢a 6nem arz etmektedir.

Asi merkezi se¢im ve dagitim problemi literatiirde sik¢a karsilagilan bir problem olmakla beraber, 6zellikle
COVID-19 déneminden sonra 6nemi gittik¢e artmistir. As1 dagitim problemi, dagitim problemlerinden biri
olarak kabul edilmektedir. Dagitim problemleri literatiirde farkli bilim insani tarafindan ¢alisilmis ve ¢esitli
yontemler onerilmis bir problemdir. Weber A. (20.yy. baslarinda), calismasinda ii¢ talep noktasindan
birisini tagima maliyeti minimum olacak sekilde diger iki tesise hizmet veren tesis olarak belirlemeye
calismistir. Talep noktalar1 ile hizmet noktasi arasindaki toplam mesafeyi minimum kilmak i¢in bir model
ortaya koymustur. Revelle, C., ve Hogan, K., tarafindan yapilan ¢aligmada, bir talep noktasinin ikinci defa
kapsanmasi olarak ifade edilen yedek kapsamayi, acil servis istasyonlarinin yerlesiminin modellenmesinde
bir karar kriteri olarak 6nerilmistir (Hogan ve ReVelle, 1986). Bu ¢aligmada 2 farkli yedek kapsama modeli
ortaya konmustur. Silva vd, grip asisina yonelik politika belirlenmesinde matematiksel modelleme
yontemlerinden yararlanmistir (Silva vd, 2015). Song, vd. (2015), caligmasinda hastane yer se¢imi igin,
tamsayili dogrusal programlama ve lagrange yontemi kullanarak Pekin’de bir vaka ¢alismas: yapmislardir.
(Yarmand vd, 2014), agilamanin iki asamada gerceklestigi bir karar verme siirecini ortaya koymuglardir.
Bu ¢aligmanin ilk asamasinda smirli sayida as1 dozlari hastaligin yayildigi bolgelere dagitilmug, ikinci
asamada ise ek dozlar hastaligin patlak vermedigi diger bolgelere tahsis edilmistir. Her bolgedeki salginin
yayilma durumuna gore farkli as1 miktarlarinin uygulanacagi bir model simiilasyonu olusturulmustur. As1
tahsisini iki agamali bir stokastik dogrusal programla (2-SLP) ile tanimlamiglar ve lineer programlama
yonteminden faydalanmislardir. Bununla birlikte ag1 dagitim probleminde kullanilmasi planlanan diger bir
yontem de kiime ortiileme problemidir. Giingdr ve Eroglu, (1997), Kiime Ortiileme Problemi’nin yapisal
ozelliklerini ve problemlerin ¢6ziim yollarini arastirmanin ardindan bir ig yerindeki (is takibi vb. amaclarla)
yerlestirilecek gozetleme kulelerinin optimum yerlesim plani i¢in bir uygulama gelistirmislerdir. Belirli bir
alanin gézetlenebilmesi igin minimum maliyetli gozetleme kulelerinin yerlesim yerlerinin belirlenmesi
seklinde bir kiime ortiileme problemi tanimlanmaktadir. Bu sartlara uyan kule yerleri modele dahil edilerek
maliyet minimizasyonu bakimidan en uygun kule yerleri belirlenmistir. Bu ¢alismada, as1 merkezlerinin
belirlenmesinde kiime &rtiileme probleminden faydalaniimistir.

Bu calismada Maltepe Ilge Saglik Miidiirliigii adina, 2020-2021 egitim-6gretim y1linda ilkokul birinci sinifa
giden &grencilerin asilanmasi igin segilecek asi yerlerinin belirlenmesi ve segilen yerlere tedarik ile ilgili
asilama siireci ile ilgili olas1 bir gergek yasam vakas1 simiile edilmistir.

Problemin ilk agamasinda as1 merkezlerinin hangi mahallelerde agilacagi tespit edilmis, ikinci asamada ise
secilen hastanelerden hangi mahalleye ne kadar as1 gidecegi belirlenmistir. Ik asama as1 merkezlerinin
optimal lokasyonlarinin secilmesi kiime kapsama problemidir (set covering problem). Bu asamada
kurulmasi planlanan as1 merkezleri sadece segilen mahallede muhtarliklara yakin kurulabilmektedir. fkinci
asamada da secilen hastanelerden (as1 tedarik eden) kurulan as1 merkezlerine ag1 dagitimi nasil yapilacagi
planlanmaktadir. Burada mesafe ve hastanenin devlet ya da 6zel olmasina gére minimum maliyetle
saglanmasinin amaglandigi bir ulasim sorunudur.

85



International Engineering and Technology Management Summit 2021- ETMS2021
Istanbul Technical University & Bahgesehir University

2. METOD VE UYGULAMA

Kime ortileme problemi 0-1 tam sayili programlama modelinin 6zel bir uygulamasidir. Kiime kapsama
modelinde tiim ¢ocuklarin kapsanmasi ve agilamanin optimal sekilde saglanmasi igin maliyeti de minimum
yapacak model ortaya konmustur.

2.1

Model 1

Model 1 kapsaminda kurulacak as1 merkezleri lokasyonlarinin belirlenmesi amaglanmigtir.
Varsayimlar

As1 merkezleri sadece ilgenin mahalle muhtarliklarina kurulabilir.

Mahalle muhtarliklari tiim mahalleyi temsil eder.

Mahalle muhtarliginda ag1 merkezi varsa o mahalle kapsanir.

Mahalle muhtarliginda as1 merkezi yoksa o mahalle ancak o mahallenin muhtarligina 2 km veya daha
az mesafede olan bir ag1 merkezinde agilanabilir.

Bir as1 merkezinin ka¢ mahalleyi kapsayabilecegi konusunda bir sinir yoktur.

Tlgedeki asilanma sadece ilge simirlar icindeki mahalle muhtarliklarinda yapilmaktadir.

Mahalle muhtarliklar1 arasindaki mesafe en kisa yiirtime yoluna gore hesaplanmustir.

flgede en fazla 5-9 yas niifusa sahip mahallede as1 merkezi bulunmasi zorunludur.

Oncelikle mahalle birimlerinin konumlar1 belirlenmistir ve “Google Haritalar” kullanilarak mahallelerin
uzaklik matrisi olusturulmustur (Tablo 2). Tablo 1'de ise mahalle adlarinda basitlik saglamak adina
olusturulan lejant goriilmektedir.

Tablo 1. Mahalle lejantlar

Mahalle Kisaltma |Mahalle Kisaltma
Altaycesme AC Feyzullah FE
Altintepe AT Findikh Fl
Aydinevler AE Girne Gl
Baglarbasi BB Gilensu GU
Basibiiyiik BU Gulsuyu GUL
Blylkbakkalkdy [BK idealtepe I

Cevizli C Kiigiikyah K

Cinar Cl Yah Y
Esenkent E Zumrutevler |(Z

Maltepe ilcesi 18 mahalleden olugmaktadir; Altaycesme, Altintepe, Aydinevler, Baglarbasi, Basibiiyiik,
Biiyiikbakkalkdy, Cevizli, Cinar, Esenkent, Feyzullah, Findikli, Girne, Giilensu, Giilsuyu, 1dealtepe,
Kiiciikyali, Yali, Ziimriitevler.

Tablo 2. Mahallelerin uzaklik matrisi

Mabhalleler|AC|AT [AE|BB|BUBK |C |CI |E [FE |FI |Gl |[GU|GUL|I |K |Y |Z
AC 0 (37 |28]|17|46(91 |24121 |4 (0,7 |6 |21|3,4)2,7 |16]|29]|15 (21
AT 3,710 2,5(4,3(5,5|10,5(5,7 |16 |7,2(3,9 |3,1|43(65|59 |2,7(15(45 |51
AE 28125 [0 (35(3,1|83 |5 |15 |55(33 |42|21(46|43 |16(1 (4128
BB 17143 |35|0 14587 |11,8(29 (3,4]0,8 16912329124 |24|38(11 |22
BU 46155 (3,1]45|0 (53 |57|46 |59(48 |5 |26(45]|46 |42(42(55 |32
BK 9,1)10,5(8,3(8,7(53|0 (92|96 |7,2(10,4|84|7,7(6,4 |74 196(9,1(95 |74
C 24157 |5 [18(57(92 [0 |43 |25(21 |82|3,6(3,1]|22 |3,8(51(2,6 |26
Cl 2,1(16 |15]29(46(9.6 (430 58124 14113,1(5 (45 |11]|1 (3,3 (3,8
E 4 |72 (5513415972 (25(58 |0 (4,1 193(38(15|15 |53(61(4 |29
FE 0,7139 (3,3(08(48(10,4(21|24 |41(0 |64|2,6(15|31 |21(33(1 |26
FI 6 (31 |42|69|5 (84 (82|41 (9364 [0 |6 |88|83 |4,6(3,2|7,3 (6,8
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Gl 21143 |(2,1(23(26(7,7 [36]31 |38(26 |6 |0 (26|25 |23(29(3,7|1
GU 34165 |46129(45(6/4 |3,1]|5 15115 188 (26 (0 (13 |4,7(54|3,6 |2
GUL 2,7(59 |43|241|46(74 122145 [15(3,1 |83]2,5]1,3 |0 3,9(4,713 (15
| 16127 |16 (2442|196 (38|11 53|21 (46(23(4,7(39 [0 |15(29 (3
K 29115 (1 (38(42]|91 (51 ]1 6,133 (3229154 (47 |15]|0 |4,2|3,8
Y 15145 |41(11|55|95 (26133 (4 |1 |7,3|3,7(3,6(3 294,210 (2,1
Z 21151 |28(22(32|74 (26|38 29|26 |68|1 (2 |15 (3 |38(21 |0

Mesafe matrisleri, maksimum 2 km ylirime mesafesi kisitlamasma gore ikili degerlere sahip kiime
kapsayan tablolara doniigtiiriilmiigtiir. Kiime kapsama tablosu Tablo 3'te gordlebilir.
Tablo 3. Kiime Kapsama Tablosu

Mabhalleler

AC|AT

AE

BB [BU|BK |C

Cl |E |FE [FI

Gl |GU|GUL |I

AC

1

1

1

AT

AE

BB

BU

BK

C

Cl

E

FE

FI

Gl

GU

GUL

K

Y

z

1 (1 |1

1

Ilgede en fazla 6-7 yas niifusa sahip mahalle biriminin as1 merkezi olmasi gerektiginden ilgili veriler
TUIK'in 2020 Niifus ve Demografi verilerinden elde edilmistir.
Tablo 4. Nifus Verileri

Mahalle 6-7 Yas Niifus |Mahalle 6-7 Yas Niifus
Zumrutevler 3.789 Aydinevler 932
Findikh 2.692 Esenkent 917
Baglarbasi 1.882 Cimnar 898
Cevizli 1.620 Feyzullah 860
Altaycesme 1.391 Girne 771
Altintepe 1.382 Gulsuyu 660
Kiigiikyah 1.148 Gulensu 637
idealtepe 1.072 Yah 561
Bagsibiiyiik 948 Blyukbakkalkéy |418
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Zumritevler, Maltepe'de en yiiksek 6-7 yas niifusa sahip oldugundan, her durumda bir as1 merkezine sahip
olmas1 gerekmektedir.

Indeksler

i: mahalle

j: mahalle

Parametreler

g = {1, eger i ve j mahalleleri arasindaki mesafe 2 km'den az ise
e 0, Diger
Degiskenler

o {1, eger j. mahallede ag1 merkezi agildiysa
- 0, Diger

Amag Fonksiyonu
Minimize Z = ¥_, x;

Kisitlar

Z?le dij * x}' >1 Vi (1)
XEn fazla niifusa sahip mahalle =1 (2)
x;j €0,1 3)
Model 2

Model 2 icin ilgelerdeki kamu ve 6zel hastanelerden ne kadar ag1 temin edileceginin belirlenmesi birincil

girdi olmustur.

Varsayimlar

e  Agsilar ag1 merkezlerine sadece ilge sinirlar igerisinde bulunan se¢ilmis hastanelerden temin edilebilir.

e Bir hastane birden fazla merkeze a1 tedariki saglayabilir veya hicbirine saglamayabilir.

e Hastanelerin ag1 temini agagidaki sekilde hesaplanmistir;

e Secilen hastanelerin toplam acil servis calisani toplamu ilgenin toplam 5-6-7 yas niifusu ile
orantilanmistir ve her hastanenin temin edebilecegi as1 miktar1 bu orana gore %25°lik bir fazlalik ile
belirlenmistir.

e Biriinite aginin nakliye maliyeti, devlet hastanesi kaynakli ise 1,00 TL, 6zel hastane kaynakli ise 1,30
TL olacaktir.

Model 2 varsayimlarina dayali olarak, hastanelerin as1 tedarik kapasiteleri belirlenmistir ve Tablo 5°te

belirtilmistir.

Tablo 5. Hastaneler, acil servis ¢alisan sayisi ve maksimum as1 kapasiteleri

Hastaneler |Acil Servis Calisam  |[Maksimum As1 Kapasitesi
MD 15 6414

MU 9 3849

MP 18 7697

SP 18 7697

BA 6 2566

TOPLAM 66 28223

Tablo 6, Model 1'de bulunan optimum muhtarliklar ile hastaneler arasindaki kilometre cinsinden uzakliklart
igeren matristir. Matris, daha once bulunan as1 tedarik kapasiteleri ve Model 2 i¢in belirtilen maliyet
varsayimlarina dayali olarak GAMS'e girdi olarak verilmistir.
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Tablo 6. Muhtarhklar ile hastaneler arasindaki mesafe (km)

Hastaneler/ Mahalleler |BB BU BK Cl Fl GU Z
MD 1,70 3,90 |8,50 2,80 (6,30 (3,50 [2,20
MU 0,45 (4,50 8,80 3,00 (6,60 (3,20 (2,50
MP 2,00 |7,00 (9,90 420 (7,90 (3,10 (3,50
SP 430 (1,30 16,60 480 |4,30 |4,40 (3,00
BA 3,00 |7,20 (10,80 |5,20 9,00 |4,20 |4,50

indeksler

i: hastane tipi

j: mahalle

Parametreler

Si: i hastanesinin tedarik kapasitesi

Dj: j mahallesinin as1 talep miktar1

Hi: i hastanesinden tedarik maliyeti

Cij: i hastanesinden j mahallesine olan mesafe

Degiskenler

Xij: 1 hastanesinden j mahallesine gonderilen toplam as1 miktart
Amag¢ Fonksiyonu

Minimize Z = 3L, Y5, Cij * H; * x5

Kisitlar

P Xij 2Dy Vj M
Yioixi; <8 Vi @)
x; =20 ©))
3. BULGULAR

Modeller GAMS yardimiyla ¢oziilmiistiir. Model 1°den elde edilen bulgulara gore Baglarbasi, Basibiiytik,
Biiyiikbakkalkdy, Cinar, Findikli, Giilensu ve Ziimriitevler'de as1 merkezi kurulmasi gerekmektedir.
Model 2°den elde edilen bulgular asagidaki tabloda goriilmektedir.

Tablo 7. As1 merkezi kurulmasi gereken mahalleler ve as1 gonderecek hastanelerin gonderecegi asi

miktari
Hastanelerin Tedarik Ettigi As1 Miktar1 |BB BU BK |CI FI GU Z
Maltepe Devlet 61 0 0 5432 |0 0 921
Maltepe Universitesi 3.849 |0 0 0 0 0 0
MedicalPark 2405 (0 0 0 0 2215 |0
SiireyyaPasa Gogiis 0 948 (418 |0 2.692 |0 3.639
Bezmialem 0 0 0 0 0 0 0
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4. TARTISMA VE SONUC

COVID-19 salgini diinya ¢apinda saglik krizine sebep olmustur. Bu donemde yapilan kisitlamalar ve evde
kal ¢agrilariyla yiiz yiize egitim yerine uzaktan egitime devam edilmistir. Okullarin agilmamasi sebebiyle
ilkokul birinci sinif 6grencilerine yapilan DaBT-IPA asis1 yapilamamistir. Calisma a1 yapilamayan ilkokul
birinci smif dgrencileri igin as1 merkezlerinin se¢imini ve bu merkezlere as1 tedarikini igermektedir. Ornek
alan olarak Maltepe ilgesi segilmistir. Yapilan hesaplamalar sonucunda optimal bir ¢6ziim veren ilgenin
Istanbul’un diger ilgeleri igin 6rnek niteliginde olmasi beklenmektedir. Istanbul’un tiim ilgelerine uygulama
asamasinin ardindan Tiirkiye’deki diger sehirlere de genellestirilebilir. Kabul edilen varsayimlarin diger
ilce ya da sehirlerarasinda farklilik gdstermesi sebebiyle diger bolgelerde farkli varsayimlara ihtiyag
duyulabilir. Her bdlgenin ¢ocuk niifusu ve asilama merkezlerinin kapasitesi farkli olabilir.

Caligmada ilkokul birinci sinif 6grencilerinin okula baglama yasi 6 ve 7 yas araliginda degistigi i¢in {i¢ yas
grubundaki Maltepe’deki ¢cocuk niifusu dikkate alinmistir.

Ikinci modelde as1 tedarik etme birim fiyatiin 6zel ve kamu hastanesi olmasi ile iliskili oldugu
varsayillmigtir. Ancak bu durum 6zel ya da kamu fark etmeksizin birim fiyat1 degisebilecegi gbz oniinde
bulundurulmalidir.

Sonugta bu calisma yalnizca Maltepe bolgesinde belirli kisitlar altinda yapilmistir. As1 merkezlerinin se¢imi
i¢in optimal ¢dziim tiretilmistir.
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DATA MINING FOR CROWDFUNDING: EXPLORING THE BACKERS OF
NEW GAMES: IN-PLAYER COMMUNITIES

Can Aydalga Nihan Yildirim
Istanbul Technical University Istanbul Technical University

ABSTRACT
In memory of our beloved Professor Selime Sezgin (1952-2020), who the authors of this paper had the honour of
being her student, we wrote this paper following the findings of a master thesis she co-instructed.
Collaborative open innovation approaches like user-led innovation, co-development and crowdfunding in
the video game industry emerged as determinants of entrepreneurial success, especially for indie and small
scale game development projects. Primarily lead users may act as supporters or backers in independent
game production. In economic slowdown, increased budget constraints, and limited investment funds,
options like crowdfunding may remedy entrepreneurs. However, limited studies exist on understanding the
potential supporters and funders in the game development industry. On the other hand, gamers hardly accept
participating in interviews and surveys, challenging the field research on gamers’ opinions. Though gamer
communities as established social networks may offer big, valuable data, the application of data mining or
machine learning methods on gamer community data is still rare in research and practice, even in this era
of data analytics. This paper aims to explore the users in the gamer community with the potential to be
backers in crowdfunding projects of video game development and the applicability of data mining methods
on community data. As a case study, we used basic clustering and classification methods (K-means and K-
Nearest Neighbor) to identify game players who have positive opinon towards participating in the
crowdfunding. Acceptable accuracy in classification and meaningful clusters was provided by mining the
gamers’ data without any bias. The proposed model and its derivations may enable the rapid identification
of collaborative users and backers in various contexts of user involvement in game development projects.

Keywords: Game Development, Data Mining, Crowdfunding, Open Innovation
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1. INTRODUCTION

Developers are key players in this value chain of the video games industry. Production of video games for
consoles and PC is characterized by high initial development costs, which are generally assumed by
publishers (Gonzalez-Pifiero, 2017). However, for independent game development, which stands as a
promising channel with the potential of utmost creative and radical innovativeness, crowdfunding can help
develop and deploy independent games in the video game market in all regions of the world. Crowdfunding
has grown in recent years, especially with the advancement of Kickstarter and similar websites, enabling
the small-sized video game development companies’ access to funds (Gaskel, 2016).

Most of the academic studies regarding video games explored players' engagement to games (Smith, 2014;
Cole and Griffiths, 2007). Moreover, there is a significantly increasing trend for user-led innovation and
crowdfunding in the video game industry. The involvement of the video game players in the production
process became a necessity for the developers to secure funds for their game development projects and to
form a gamer community around their products. Smith (2014) claimed that while communication between
developers and video game players are somewhat limited in the games during development is under the
purview of publishers, the interaction between game developers and players continue all through the
development process within the crowdfunding sphere. Using social network data enables large sample sizes
and adapting mining and learning algorithms to the problem domain.

Providing an alternative contemporary model of project and entrepreneurship financing platforms to
support new product development, hence innovativeness. Crowdfunding opens requests to potential funders
and backers in exchange of monetary or non-monetary returns (Belleflamme et al., 2010). Using the power
of crowds through microfinance, it changes the paradigms of traditional funding with the rise of web-based
technologies and applications (Gierczak et al., 2016). Stakeholders of a crowdfunding platform are the
campaigner looking for financing for their projects, the backers or funders of the project by a micro return
expectation from it and the intermediary platform like Kickstarter (Tomczak and Brem, 2013). According
to Bouncken et al. (2015), utilizing social media plays a critical role in enhancing funders' engagement.

In the literature review, the effects of social networks on crowdfunding as an empirical research subject
consider that the interlinks between the funder and the developer are determining the success of
crowdfunding. In this context of co-development and open innovation, this effect offers a research
opportunity to explore gamers' intentions or potentials on taking part in crowdfunding of game development
projects. Though there is criticism about the adaptability of data mining or machine learning techniques to
research in social sciences or business research discipline (Hall, 2018), this study attempts to contribute to
the efforts to open a gateway among rising disciplines of innovation management and data analytics. We
also present a case study on predicting the potential backers from the gamer community in independent
game development projects.

Hence, this research topic's motivation is rooted in the fact that there are only limited studies on
crowdfunding on game development industry and very few examples that utilize data mining in this
domain. Game communities are unique kinds of social networks with intense interaction and rapid
communication. Since interviewing and surveying gamers on their intentions has been a challenge for
researchers, using data analytics to explore gamers' characteristics or opinions in communities stands as a
promising option. Though we are in an era of data analytics, gamer communities are rarely utilized to
determine the lead users and understand users' intentions for participating in co-development and co-
funding processes.

By using the filtering technique in limiting the Steam Community member data by “taking part in threads
or discussions which included the “crowdfunding” keyword”, we naively conducted a content analysis as
a parallel technique, which is widely adapted in using basic algorithms of k-means for clustering and K
nearest neighbor for classification in data mining practices.

For theoretical contribution, besides revisiting the importance of co-development, user-led open innovation
and co-funding concepts in the video and digital game industry, this study aims to develop a model for
predicting crowdfunders in game development through basic data mining methods. Though rarely adopted
yet, predictive techniques are expected to be a solid methodological option in marketing, CRM, financing
fields in the new future. Our case is a sample of using data mining method without a need of coding, through
using widely used and easily accessible data analysis tools (like Weka) which social scientists can utilize.
As a practical implication, game developers (Especially independent and indie game genres) can utilize
crowdfunding to finance their projects. In this case, they can revisit gamer communities to use the social
network effect as leverage of funding. By the increasing threats of pandemics, economic slow-down,
financing the development projects stands as a challenging issue and needs new and courageous approaches
more than ever. To provide the sustainability of innovative projects and, in particular, to sustain game
development within high budget constraints, crowdfunding offers room of opportunity.
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By using the prediction methods which our study provided a humble but valuable use-case for being one
of the few, development team can have the chance to invite or motivate the potential backers to participate
in crowdfunding campaign. This roadmap will also enable establishing a “co-development” community
that may ramp up open innovation to build a bridge between the independent game industry and the gamer
community. In an era where individuals face the harsh reality of climate change, pandemics, economic
threats, limited mobility and forced social distances, video and digital games provide an alternative universe
where individuals can feel more free and adventurous industry matters more than before.

This study aims to explore the intentions and potentials of the lead players to be a part of game development
funding in video game industry by using data mining clustering methods on the data collected from the
game player Steam Community (having more than 125 million active users by 2015 (Saed, 2015), Study
also aims to provide a case study on the opportunities of using data mining for identifying the clusters of
users that can be collaborated during game development and specifically in crowdfunding.

After a detailed literature review on the video game industry, business models, value chain, game
development process and user involvement in development, the methodology and data collection methods
are explained in the paper. After clustering and nearest neighbour data mining methods are applied to the
Steam Community player data, findings of the potential contributor and funder gamers are presented. The
last section presents the conclusion and discussion of the results.

2. LITERATURE REVIEW

2.1 Video and Computer Game Industry

The video and computer game industry performs the development, marketing and sales of video computer
games (Zackariasson and Wilson, 2012). Johns (2006) defined video games as interactive media. Wolf and
Perron (2003) argued that terms such as electronic software, electronic games, entertainment software and
other referenced phrases used to describe video games are too broad and could include any game with
electronic components (Wong, 2011). Digital games are artistic-creative software products. Just like films,
the original audiovisual medium, digital games have become a significant form of audiovisual expression

and narrative of our digital culture, shaping our perception of the world and ourselves (Freyermuth, 2015).

As a part of interactive media, digital games enable active participation and transformation into a player

personality (Castendyk & Miuller-Lietzkow, 2017).

The video game industry seems to be fragile, as it had faced a crash during 1983 and needs to be

strengthened to prevent a similar downturn which recent decline of sales reflects serious concerns.

Rossignol (2016) elaborated on the video game crash in 1983:

- It happened because video game developers and console creators rushed many sub-par video game and
console titles during the 1980s.

- The video game industry was very profitable, and to maximize profits, video and computer game
developers and console creators attacked the market as a gold rush. Plenty of companies disregarded
the quality to satisfy their needs to develop games or consoles to be a part of the race. Lack of quality
was the reason as anyone could make a video game at that time, and there was no control or supervision
of the standards.

- Hence, the market lost its trust and led to Wall Street losing its collective cool, which caused the video
game industry to demise.

- However, Nintendo Entertainment System saved the industry with quality consoles and titles like
Game Boy, Super Mario and Zelda.

Many video and computer game developers working under difficult conditions such as long working hours

without any overtime compensation are quitting their jobs to create their video games. Thus, many video

games have been rapidly created and introduced to the market in the video game industry as were in the

80s (TheNerdCritic, 2016; Gibson, 2017).

The value chain of the Video Game industry is presented with five critical sectors. Developers are the key

players in this value chain of the video games industry. Video games production is characterized by high

initial development costs that are generally assumed by publishers (Gonzalez-Pifiero, 2017). The digitized
version of the game industry value chain also shifted the focus to open innovation, user involvement, and

digital funding ecosystems (Betzler, & Leuschen, 2020).

The cost of games has increased logarithmically between 1985-2017, in $M of 2017 USD on a log scale,

where the development cost was less than $1 in 1985; in 2017, it cost almost $100.000 (Koster, 2018).

However, the costs per byte of the game are rapidly decreasing in video games industry. The vast majority

of games cost under $50 million U.S. dollars to make, except triple-A console and PC titles that have

enormous budgets. Koster (2018) also points out that the games that poke out at having high revenues per
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byte are “evergreen” games that rely strongly on community, user-created content and player skill (sports-

like). Individuals create independent Video Games (often referred to as indie games) or small teams

without financial support from video game publishers relying on innovation design and digital distribution

(McLean, 2017). Contemporary indie games share a particular, albeit oblique, offshoot of this general

rebelliousness: nostalgia for the 8- and 16-bit eras (Lipkin, 2017). Independent video and computer games

target a niche market as there is a significant demand from the players (Vidyarthi, 2011). One of the most
critical challenges for indie games is the resources (Reichert, 2012). Because they have fewer resources
than big studios, they have much smaller teams and a low budget for technology and marketing (New York

Film Academy, 2014). Therefore, their teams have to do more than their assigned job like marketing and

customer relations. Mainly, the project director or game producer is the one to interact with the video game

players; hence this interaction is limited to the announcement of features or answering simple questions.

So, independent video game developers sometimes involve their players in their development process as

testers or promoters.

Another significant challenge for independent games is their lower brand recognition compared to the big

studios. Many outstanding games are not sold well because of their low brand recognition (Reichert, 2012).

Forums are providing a space for players to congregate and discuss tangential and often wayward topics:

- Independent games can sometimes be tangential to the community, like art sections and conversation
threads or as active as tournament hosting threads.

- In these forums, the community is created by the regulars, the most loyal and frequent players. These
regulars are most beneficial for the independent developers as they are the most vocal and most active
part of bringing other users' involvement.

- Online social presence allowed indie games to transcend beyond play and stray. They made a reason
to keep playing for years and continuing still (Pedersen, 2014).

Forums also enable developers to understand the user characteristics (Aoyama and lzushi, 2008);
Furthermore, developers care about accountability and customer relationships. Hence game developers
have to be transparent, honest and forthcoming with what they are planning and how they interact with the
game players. Therefore, development teams continuously monitor social gatherings to gauge how the
community feels about specific issues (Te, 2014). In this context, gamer communities stand as a driving
force of independent game development and a valuable shareholder in the game development ecosystems,
encouraging the usage of community data in field research on attitudes and supportive potentials in game
development.

2.2 Crowdfunding and Video/Computer Game Development

Crowdfunding is the practice of funding a project or venture by raising many small amounts of money from
a large number of people, mainly via the Internet (Goran, 2018; Prive, 2012; Solesvik, 2016). It can foster
innovation by offering new sources of capital to innovation-driven firms and thereby reduce the funding
gap for innovative startups (Hervé and Schwienbacher, 2018; Marina, 2016; Solesvik, 2016).
Crowdfunding also offers a way for the crowd to participate in the innovation process by providing
feedback to the entrepreneur (Hervé and Schwienbacher, 2018; Claus and Krippner, 2018). Simply,
crowdfunding is to process where people can pledge money to a project. There are numerous crowdfunding
platforms, including Kickstarter, RocketHub, Indiegogo and investment platforms like 1000 Angels. While
each platform offers its unique features, the general concept is the same. Entrepreneurs can create a profile
and upload a short video that contains an introduction to their projects, a list of rewards per donation type
and some images (screenshots) to elaborate (Prive, 2012). Kickstarter is the most well-known site that
players can pledge money to their new game project. Crowdfunding is an alternative source of finance,
which has emerged outside of the traditional financial system (Hepworth, 2016). Crowdfunding campaigns
were widely searched for success in literature (Belleflamme et al., 2013, Burtch et al., 2013, Agrawal et al.,
2015, Stewart, 2009).

To be revisited in our study’s problem domain, crowdfunding literature also significantly referred to the
impact of social networks and proxies (Kaur and Gera, 2017; Frydrych et al., 2014 or Mollick and
Kuppuswamy, 2014). Kaur and Gera (2017) investigated social media as a tool to promote, publicize and
fetch funds for crowdfunding campaigns and VVerschoore and Zuquetto (2016) proposed a framework based
on social network analysis for crowdfunding projects.

However, for independent games, crowdfunding is the central financial system that supports their game
projects. The player's inputs in the crowd trigger the crowdfunding process and influence the outcome of
the process where each player acts as an agent of the offering, selecting and promoting game projects that
they believe (Smith et al., 2011; Pandita, 2015). Players may play a donor role oriented towards providing
help on games due to nostalgia or genre preference (Smith et al., 2011). Recently they can buy equity and
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contribute to the development and growth of the offering (Prive, 2012). Likewise, developers can show
there is an audience and market for their project. In case the campaign becomes unsuccessful in the
crowdfunding process, they can provide at least market feedback.

Furthermore, crowdfunding creates a community where developers can engage with their audiences
(Wikipedia, 2017; Edwards, 2016). Players can also engage with the development process, following the
process through updates and sharing feedbacks. Also, offering early access release to the content provides
developers with instant access to good market testing feedback (Wikipedia, 2017; Edwards, 2016).
Developers are required to release features and content information of their game during the early phases
to get financial support for their games and expose themselves to the risk (Agrawal, Catalini and Goldfarb,
2014). Building a community for a video game project is a crucial thing to do for the developers. It can
affect the game outcome because without a community development team cannot understand their
mistakes; hence, Indie game developers should know how to design a video game and how to engage with
their community (Lien, 2014). The problem with the developers is that most of them work in blockbuster
triple-A games which requires specialization. However, indie game developers have to spend time in
engaging in community development more than developing their games. Avid game design theorist Stewart
(2009) stated that a commercial game has additional needs, persuading people to invest in them. Also,
developers need to repeat this persuasive case many times. As the game meets the players’ functional
expectations, players highly perceive that future games developed by the funded developer will meet their
expectations. However, game crowdfunding projects have significantly lower success rates than other
product categories (Cha, 2017).

By analyzing 447 crowdfunding campaigns, Cha (2017) explored the factors that influence the success of,
and capital pledged for campaigns in the video games industry. It was concluded that human capital,
geography, media choice, and the intensity of media use influence crowdfunding success for video games
(Cha, 2017). The ultimate responsibility of developers making a commercial game is to increase customer
satisfaction. Crowdfunding sites like Kickstarter offer independent game developers the opportunity to get
funding directly from gamers. However, unlike traditional investors, backers haven’t received any equity
in the company until recently. Fig websites, which is the brainchild of game developer Justin Bailey and
backed by Spark, allows crowdfunding backers the chance to purchase equity. Equity investment is open
to accredited investors now and will be available for the unaccredited players later. Crowdfunding will
continue to play an essential role in the game industry, especially now that more players are playing with
the game by modding and creating videos. They commit a few dollars to a project that gamers believe fits
nicely into a mindset (Gaudiosi, 2015). Thurner, Kroenert and Goersch (2019) published an article with
very similar motivations with this research of ours. However, this paper focuses on a particular case study
that analyses a German indie game developer's changing business model that tried different funding
alternatives for their game development. Thurner et al. (2019) concluded that through crowdfunding
platforms like Kickstarter, the entire development process cannot be funded as it requires high capital;
however, a combination of crowdfunding with early access and a platform specialising in early
commercialization of games can work better.

Spanish indie studio’s first game, The Game Kitchen, was an early crowdfunding case for new indie games.
The Last DoorOur that was funded episode by episode asking for tiny sums of money (the first episode
asked for a little less than £4,000), creators managed to achieve critical acclaim from their fans. They built
a nice community (Jaleo.com, 2019). It was concluded that for an indie studio, having a community
supporting game developer besides the psychological easiness of putting money in a campaign that looks
like achieving its goal if the expectations from crowdfunding the game are set low. Despite their valuable
offerings for being a signalling mechanism in crowd funding (Lin et al., 2009), using traditional social
networks for promation can be harder than working with a gamer community to keep the excitement.

To this extent, understanding the intentions of gamers for crowdfunding within a community occur as a
critical issue for indie game development crowdfunding, which encourages the research questions of our
study.

3. METHODOLOGY

Basic research questions of this research are:

- As a part of user involvement in game development, do game players/users of video games intend to take
part in crowdfunding activities?

- As a case study, can data mining be used to identify the game players interested in crowdfunding of video
game development projects?
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3.1 Data Collection: Using Previous Community Data rather than Surveying

In the starting point of our research, we conducted interviews and surveys with the gamers to find out their
intentions for collaborating in game development and funding. Interviewing would be very advantageous
for gaining insights on the concept we study, while surveying would enable us to use quantitative analysis
methods for reliability and validity. However, 2/3 of the gamers we contacted through e-mail for
appointment for interviews did not reply our mails, while the rest of them refused to take place in the study
as a respondent. We resent the mails to these gamers to ask whether they can take place in a survey, and
we received only 0,1% responses to our survey questions. Hence we concluded that using a survey to asking
video game players about user-led innovation fails to collect data since many video game players do not
show any interest in the video game industry except the news about their games.

However, the best available source of data was residing in Steam Community, where the data had never
been utilized to understand gamers' intentions on “taking place in co-development of games and
crowdfunding”. As a digital video game distribution platform for PC platforms, Steam has the most
members in the market. As of now, Steam had daily 13 million active users who play games. Therefore,
Steam became the most numerous and effective platform to create a sample data set. Steam is a digital
distribution platform developed by Valve Corporation to offer video games, multiplayer gaming, streaming,
and social network services. Steam provides video game players the installation and automatic upgrading
of video games and community features like friend list and groups, cloud saving and in-game voice and
chat functions (Wikipedia, 2016).

Razis et al. (2020) stated that semantics for social networks (like gamer communities) can be used in
modelling predictive solutions. In similar problem domains, data mining can be advantageous to find
patterns and relationships in the “social network data” without data collection with surveys to predict that
might affect the relevant business. However, the application of the mining and learning techniques have
been rarely adapted to open innovation context. In this context, this study attempts to overcome the data
collection problem faced by utilizing the Steam community data.

We filtered the threads and posts in the Steam Community forum using the keyword “crowdfunding” and
achieved almost 200 users who posted. After reading the posts, we eliminated the irrelevant posts and
gathered data of video game players who had relevant posts and messages. We categorized the attributes
of the nickname, hours played, number of games, membership years, activity level, preferred games,
achievements, country and opinion on crowdfunding (negative or positive). However, gathering data was
not a smooth process as some of the video game players’ accounts were hidden for the public view.

3.2 Analysis Tools- Method Selection:

We used data mining methods to examine the profile of the video game players who are in favor of or
participated in crowdfunding projects before.

Data mining is the process of searching through large data sets to identify patterns and establish a
relationship between them to solve problems (Hughes, 2017). The advantages of data mining are the ability
to find patterns and relationships in the data that may be used to predict that might affect the relevant
business. Hence, it has been chosen as the appropriate tool in this study. Data mining parameters include
Sequence or Path Analysis, Clustering, Classification and Forecasting. Clustering is a method for predicting
the instance class from pre-labelled instances. Moreover, clustering aims to find a natural grouping of
instances given un-labelled data (Stefanowski, 2008/2009; James, 2013).

This study used a simple K-means (introduced by MacQueen, 1967) clustering model To group data and
identify video game players involved in crowdfunding. The K-Nearest Neighbor classification model was
used to test the comparative accuracies. These two methods are known as the basic and naive methods of
data mining. Since there exist no studies which we can refer to in Gamers’ classification and clustering
problem domain, we aimed to propose an initial model for data mining practice in this problem. Further
research can improve the model by using other classification algorithms like Support vector machines,
logistic regression, decision tree/random forest, etc. As Cherif (2018) proposed, we utilized Clustering and
Attributes Filtering methods and then practised the K-Nearest Neighbors algorithm (KNN) to optimize the
mining application’s performance.

For game telemetry, data clustering is known as a valid method that uses unsupervised neural networks
(learning from trained data) for grouping data into small clusters which each have similar data distinct from
one other (Han et al., 2012; Zhang et al., 2016; Odierna and Silviera, 2018). By Simple K-Means algorithm,
we aimed to define the number of clusters (k) and initialize cluster centroids of the dataset. The basic idea
of the K-means algorithm is to allocate data set (D) into (k) clusters. To determine k clusters, the k center
is defined (by Remote-first algorithm) and distance from centre to each point and the points nearest to the
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center in the trained data set is calculated as C1, C2...Ck (clusters). As the centres will change by the re-
calculation of k cluster centroids, the data must be trained repeatedly to find the stable centre (Zhang et al.,
2016).
An increasing number of clusters will always "increase the performance”.
The objective function of K-means is (MacQueen, 1967):

J=Xi=1k 2 j=1n / x(j)i—cj /| 2J= £ i=1k £ j=1n || xi(j)—cj || 2
where is a chosen distance measure between a data point and the cluster centre, is an indicator of the
distance of the n data points from their respective cluster centers (Velmurugan and Santhanam, 2011). With
such an objective, the lower JJ means the "better" model.
The algorithm is composed of the following steps (Ji et al., 2015):
1. Place K points into the space represented by the objects that are being clustered. These points represent
initial group centroids.
2. Assign each object to the group that has the closest centroid.
3. When all objects have been assigned, recalculate the positions of the K centroids.
4. Repeat Steps 2 and 3 until the centroids no longer move, producing a separation of the objects into groups
from which the metric to be minimized can be calculated.
Although it is possible to prove that the procedure will permanently terminate, the k-means algorithm does
not necessarily find the most optimal configuration, corresponding to the global objective function
minimum.
The algorithm is also significantly sensitive to the initial randomly selected cluster centers (Amiri et al.,
2010). The k-means algorithm can be run multiple times to reduce this effect. K-means is a simple algorithm
adapted to many problem domains (Amiri et al., 2010). On the other hand, behavioural data from computer
games can be exceptionally high-dimensional, of massive scale and cover a temporal segment reaching
years of real-time and a varying population of users (Bauckhage et al., 2015).

4. FINDINGS AND THE PROPOSED MODEL
4.1 Clustering Application

Gamer’s opinion on crowdfunding is the clustering problem. All the attributes were selected to define the
clusters in the data set from Steam Community. WEKA is a collection of machine learning algorithms for
data mining tasks that can be applied directly to a data set. It contains tools for data pre-processing,
classification, regression, clustering, association rules and visualization, and it is also well suited for
developing a new machine learning scheme ((Medfloss.org, 2020; WEKA, 2020). WEKA contains a
collection of visualization tools and algorithms for data analysis and predictive modelling, together with
graphical user interfaces for easy use (Medfloss.org, 2020; WEKA, 2020; lan, Eibe and Mark, 2011). We
preferred this software because of the free availability under the GNU General Public License and
portability advantages.

Selecting Attributes of Data Set: The selected attributes were collected to create a database of the video
game players. Crowdfunding was used as a keyword to search which video game players discussed
crowdfunding in the Steam Community. In 2016 all threads and discussions in the Steam Community forum
regarding crowdfunding were read by authors. From the community’s game player data structure, we
identified the following attributes which define the type and level of involvement in game playing. Then
we collected data about the attributes for the selected game players to create a database for mining the
cluster of gamers with Positive or Negative opinions on Crowdfunding (as a threshold for Gamers to be a
Crowdfunder in game development). To train the model, users who meet this requirement are supposed to
be Crowdfunder. After assigning clusters to gamers, the final dataset consists of 151 over the following
nine variables (features). Meaning of each feature given in the table below (Table 1):
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Table 1. Features used in Gamers Clustering modelling

Variable Meaning Type of variable
Nickname Nicknames of video game players in Steam. ﬁmeh:Ei?:tilcd’s hidden by
Hours_Played+ How many hours a video game player plays each game. Numeric
No_of_Games+ How many games each video game player has games in their virtual library Numeric

How many years video game players were involved in playing video games on

Membership_years Steam Numeric

Activity_Level Determines how much video game players are active in the Steam Community.  Numeric
Preferred_Games  How often a video game player plays a certain genre .’F‘;;T:g)c (converted in
Achievements How many achievements a video game player earned from the video games Numeric

Country Which country of origin each video game player is from Alphabetic

Opinion of each video game player regarding the crowdfunding. The positives
Opinion are or want to be involved in a crowdfunding campaign. The negatives do not ~ Numeric
trust the crowdfunding campaign as they are afraid of fraud.

As mentioned before, the keyword “crowdfunding” was used to search which video game players discussed
crowdfunding in the Steam Community (Filtering method is used). The first 151 video game players
involved in a crowdfunding discussion were selected from the results. Simple K-means is a type of latent
class analysis. Dolnicar (2002a; 2002b) discussed the sample size requirements for clustering applications
as follows:
- There are no rules of thumb about the sample size necessary for cluster analysis; however, this may
lead to uncritical application with low case numbers and high variable numbers.
- Half of the clustering studies (which were published till the publication of Dolnicar (2002) work with
samples including fewer than 300 objects, and 22% of these data sets was smaller than 100.
- Concerning sample sizes and variable numbers, it is recommended to consider dimensionality and
avoid too many dimensions when the data is limited
Forman (1984) suggested that 2m could be used (where m = number of clustering variables) in latent class
analyses (as we have seven clustering variables as shown in Figure 3), this number is found as 128, which
is less than our actual data size (n=151). When using clustering algorithms of this kind, it is expected to
reduce the dimensionality of the data to reduce the overfitting risk. Hence, we worked on the dimensions.
All the discussions where the selected players took place, were read and the researcher gathered the chosen
attribute values from the profiles of these video game players and added them to an excel file. However,
the “Country” attribute had to be removed as most of the records lack data about this attribute. “Nickname”
attribute was not used in this study because every nickname is different from each other, so it couldn’t be
enumerated. We selected Nickname attribute via the “Ignore Attribute” function. The widest genre of video
games was selected to enumerate the “Preferred Games™ attribute, (A video game genre is a specific
category of games related by similar gameplay characteristics (Rollings and Adams, 2013). The users who
had taken part in discussions about crowdfunding were examined. The numerical attributes were selected
to define clusters.

Clustering The Data Set: We mined and stored the data in an MS Excel sheet and then imported them to
WEKA Clustering application platform. We used the non-supervised Clustering method of SimpleKMeans
to create a general pattern, where we investigated each attribute.

Mathematical Formulation for K-means Algorithm is as follows:

D= {x1, x2,xi, ....... , xm} a data set of m records

xi= (xil,xi2,,xin) each record is an n-dimensional vector

C,= Cluster(X,) = arg ,min|| X, — p, |F

Distortion = Zr:(xi—ci)l = Zk: 3 —wy)?

i=1 =1 ieOwnedBy(w)

(within cluster sum of squares)

Table 2 presents a sample of the data set. Then, the game classification is shown in Table 3.
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Table 2: Sample of Data retrieved from Steam Community in 2016 December

Opinion
Hours No o, Membership | Activity | Preferred | Preferred I=Positive
Player Nr. | played Games ears Level Games 1 Games 2 | Achievement Country -1= Negative
1 600 100 9 8 1 0 N/A 1
2 2000 100 2 43 2 0 N/A 1
3 20 100 9 9 3 0 USA 1
4 700 100 6 31 4 1 2100 France 1
5 0 500 11 58 5 6 2600 USA -1
6 160 30 3 7 7 0 USA -1
7 200 470 6 13 8 0 USA 1
8 80 50 6 6 N/A 0 USA 1
9 5 200 5 10 1 0 Singapore 1
10 20 690 5 14 10 6 0 USA 1
11 500 300 10 48 11 0 Ireland 1
12 980 950 4 45 1 0 Portugal 1
13 850 50 5 9 12 0 USA 1
14 80 40 5 24 13 300 N/A -1
15 20 2600 10 115 14 3100 N/A 1
16 350 520 9 19 11 1 0 N/A 1
17 100 180 3 29 11 0 USA 1
18 0 330 11 14 13 3 0 Belgium 1
19 0 9 2 3 15 0 N/A 1
20 100 470 5 11 10 0 Polland 1
21 500 60 1 20 13 3 0 N/A 1
22 70 240 8 20 16 4700 UK 1
23 30 100 2 14 17 880 N/A 1
24 1000 10 1 1 13 17 0 N/A 1
25 40 950 10 20 13 3 0 N/A 1
26 40 95 4 22 13 17 1130 N/A 1
27 50 230 5 11 19 0 N/A 1
28 150 10 5 4 19 0 N/A 1
29 50 100 12 9 19 0 N/A 1
30 50 240 7 10 19 0 N/A 1
Table 3: Definition of Games

Game Name Code

OLShooter 1

Modder Garrys Mod 2

JPRG 3

Horror 4

Action 5

Adventure 6

Simulation 7

Card Games 8

X 9

Open World 10

Multiplayer 11

Early Access 12

Strategy 13

Top Down shooter 14

Truck Simulator 15

Puzzle 16

Indie 17

ARPG 18

Racing 19

Analysis of Results: Clustering by Training the Data: After the attribute selection in WEKA for 151 players,
a large number of data involved around the cluster center of Simple K-Means must be selected for proper
analysis. This model consists of four user clusters and Selected cluster data had more than 89% precision.
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Cluster #0: Only interested in game playing. They have a lot of games, a high level of experience, and
many years of background in game playing. They are very interested in multiplayer games, especially
“Online Shooter” genre, which can be played via co-op and over a server.

Cluster #1: These players are the ones who do not have very much time to play games, based on their
low value of “Hours Played” and “Number of Games™ attributes. Presumably, these players may have
jobs or spend their spare time on other activities. Playing games may not be the priority for them.
Cluster #2: These are the type of players that may be labelled as completionism. These players prefer
open-world games, which give them a lot of activities to complete. They try to collect everything they
can find in the game, including achievements.

Cluster #3: These are the type of players that prefer only selected strategy games. These players spend
a lot of time for only selected strategy games via the Turn-Based or Real-Time Strategy subgenre.
Since this type of cluster has the largest data, we would choose it as our model.

=== Model information ===

Filename: MyprofileZ.model

Hours Played +
No of Games +
Membership years
Activity Level
Preferred Games
Achievments
Opinion

=== Clustering model ===

Mumber of iterations: 5
Within cluster sum of squared errors: 74.74338557257926

Initial starting points (random)

Cluster 0: 100, 470.5.11, 'Open World',0,Positive
Cluster 1: 90,60,8,8, racing, 0,Positive

Cluster 2: 250,234,4,11,'Online shooter', 200,Positive
Cluster 3: 200,329,9,27,RPG, 2017, Positive

issing values globally replaced with mean/mode

Final cluster centroids:
Clusters

Scheme: weka.clusterers. SimplekMeans -init @ -max-candidates 100 -periodic-pruning 10200 -min-density 2.0 -t1 -1.25 -t2 -1.0 -N
Relation: Myprofiles2-weka.filters.unsupervised.attribute.Remove-R1,8
Attributes: 7

httribute Full Data c] 1 2 3

(151.0) (19.0) (68.0) (37.0) (27.0)
Hours Played + 273.0927 250 180.5735 4585, 9459 25B8.0741
po of Games + 252.3245 239.2105 155.4559 326, 7568 403, 5185
embership years 6.2252 5.9474 5.4118 6.5135 8.0741
poctivity Level 19.2185 22.8947 12.7794 22.5135 28,3333
Freferred Games Strategy Open World Strategy Online shooter RPG
pchievments 495, 0331 932 213.3235 524.1081 857.1852
Cpinion Positive Positive Positive Positive Positive

Figure 1. Cluster Results for the extended data (151 players’ data)

It can be understood from this output that, cluster center of cluster number 3 has more data points than the
others. For this reason, it was selected for the analysis. Cluster #1 is the largest clustered data (Table 4).
Cluster #1 has the same type of gamers as cluster #3. The selected model attribute values are similar and
can be assumed as unchanged. Cluster#3 type of video game players have a considerable investment in

video games.

Furthermore, they spent a lot of their time playing video games and participated in the online video game
community for more than five years. Also, they are intensely and continuously involved in online video
game communities for a lot of their time. These patterns make them negotiable for future crowdfunding

options.

Table 4. Selected Cluster for crowdfunding (151 players’ data trained)

Attribute

1
[{=1=c)]

Hours Played +
Mo of Games +
Membership years

180.5735
155. 4559
5.4118

Actiwvity Lewvel 12. 7794
Preferred Games Strategy
Achievments 213. 3235
Opinion Positiwve
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4.2 K- Nearest Neighbor Method for Classification

K-Nearest Neighbors algorithm (KNN) is one of the simplest algorithms widely used in predictive analysis.
(Cherif, 2018). It is a non-parametric method operated in regression and classification, identifying a positive
integer K first in training data nearest to the test observation. Conditional probability is estimated for classes
late applies the Bayes rule so, the classification of test observation to the classes with the highest probability
(Zhu, Chen, Hirdes & Stolee, 2007). Cherif (2018) proposed using the KNN algorithm based on clustering
and attributes filtering, as we practised in the previous section to optimise its performance and accelerate
its process. Despite its simplicity, K-nearest neighbour is a machine learning technique widely and
predicted with high accuracy in medicine and health, which is a required field (EI-Houby, 2018; Zhu, Chen,
Hirdes & Stolee, 2007). Despite its limitations, we utilized the nearest neighbor classification for being
comparable to KSimple Means clustering and discussed the results comparatively.

Our bias is that points near the boundary have fewer neighbours because some neighbours may be outside
the boundary in using the nearest neighbour algorithm, which we corrected during Clustering
(Datacadamia.com, 2018). In Weka (Datacadamia.com, 2018), KNN is called 1Bk (instance-bases learning
with parameter k), and it's in the lazy class folder as the K parameter. Also, IBk's KNN parameter specifies
the number of nearest neighbours to use when classifying a test instance, and a majority vote determines
the outcome. Weka's IBk implementation has the “cross-validation” option that can help by choosing the
best value automatically for KNN (which is the same as k).

A 10-fold cross-validation set was selected with a split percentage of 66% for the training set, taking 100
gamer data as training and 51 as test data to partition the training data set and test data set. (In data mining,
the complete data set should be split into training and test data sets to test the validity of results.) When
cross-validation is performed with the Nearest Neighbour Method classification method (Table 5), our
model predicted that this method incorrectly classified 10.6% of players in terms of having positive and
negative attitudes for Crowdfunding in game development. Correctly classified is 89.4%, which is a
satisfactory accuracy rate. Game players would collaborate for game development when invited.

Table 5. Cross Validation of the Model with The Nearest Neighbor Results

Actual class
Classifier Predicted class Balanced model accuracy (%)
| NI

K-Means | 29 1168 87.9
Clustering

NI 4 8511
K—Nearest I 26 236 88.2
Neighbors
K=5 NI 7 9443

Precision is found to be 0,894, F-measure and Recall is satisfactory for accuracy.

Table 6. Detailed Accuracy By Class

Class IPRate EP Rate Precision Recall E-Measure MCC ROC Area PPC Area
Positive 1,000 1,000 0.894 1,000 0.944 0 0.415 0.878
Negative 0 0 0 0 0 0 0415 0.093
Weighted Avera 0.894 0.894 0.799 0.894 0.844 0 0.415 0.795

5. CONCLUSION AND DISCUSSION

This study provides a sample practice and a case study from Steam Community on using data mining
methods to select a cluster of targeted video game players and accurate classification of those having a
positive opinion to support independent video game developers in crowdfunding as a tool of open
innovation.

There is a significantly increasing trend for user-led innovation and crowdfunding in the video game
industry. The production process of the video game industry has a demand-pull nature; thus the success of
a video game depends on understanding the user's demand. The involvement of the video game players in
the production process became a necessity for the developers to secure funds for their game development
projects and to form a gamer community around their products. Therefore, user-led innovation with the
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involvement of the sharing economy and web-based collaboration techniques like crowdfunding became
much more important for identifying the market needs and introducing successful products or games.

Aoyama and lzushi (2008) and Jisun (2010; 2011) suggested that industries and products with a group of
hobbyists previously organized or disorganized are the most likely sources of active user-led innovation.
Moreover, they claimed that blind faith users and user communities in the innovation process may become
fatal. Even though Aoyama and lzushi (2008) study showed that hobbyist as the extreme users are the most
likely source of active user-led innovation today, and game industry is among the most unique contexts
with a cultural base among users that can enable successful co-development and co-funding. The
relationship between developers and video game players can evolve to be a part of a common platform
where the features, funds, or strategies of a video game project can be negotiated and contested. However,
there are limited studies in literature that explored the ways to enable the appropriate selection of
contributive game players. Using the rich data sets in player communities can be utilized for applying
contemporary quantitative approaches in this domain.

Within this context, we aimed to present a knowledge discovery model by mining the gamers’ data in the
Steam community to define users/gamers who can participate in crowdfunding campaigns of a new game
development. From previous research, we recognized that the social network or community data about the
computer game player communities have recently begun to be utilized for marketing and customer relations
management issues in the video and computer games industry. However, to understand gamers' intentions
for being involved as crowd-funder, gamer community data is rarely utilized. Additionally, interviewing
and surveying gamers are relatively more difficult when researching gamers’ intentions. Hence using this
accumulative data of communities and applying data mining provides room for the opportunity both for
researchers and marketers.

Clustering results (by using k-means algorithm for grouping game players) revealed a cluster of gamers,
and classification by K-Nearest neighbor method provided a precision of 89,4% with an F-Measure of
0.944, which is acceptable for accuracy. In this way, data mining methods could be helpful to demonstrate
the tendencies of video game players. By using the filtering on community members who participated in
discussions about crowdfunding, the challenges of infrastructural requirements of big data were also
eliminated.

Further Research: Due to the lack of data through in-depth interviews, content analysis or surveys about
the intentions of gamers for being crowdfunders of game development projects, we accept the limitation of
being unable to compare the results of the study with the outcomes of equivalent research which used other
techniques(such as qualitative methods of content analysis, interviews).

This study intends to include more data via other platforms, surveys and game player data in the future.
These platforms are Steam community, Reddit fan pages, official forums, social media platforms and
YouTube channels from where enumerated data can be collected in one database or data mart. This type of
database will serve data mining to design, upgrade, and create modular expansions. Furthermore, this type
of data can be useful to identify and understand the targeted video game players. Moreover, gaining
perspectives on additional aspects of crowdfunding process as a user-led innovation tool, including social
groups other than developers and video game players may be useful.

Further research into how developers balance the need of video game players with the professional investors
contributing additional funding to the video game projects may be needed. Also, research strategies of the
developers may deploy to ensure that their content will be attractive for a wider audience while
simultaneously satisfying the needs of their hardcore video game players. However, the proposed case is
not limited to game development context and applicable to all crowdfunding cases that may utilize a social
network or community to access the potential backers.

It can be argued that the applied methods (which are clustering by Simple k-Means and classification by
nearest neighbor) are too simplistic in this era of prescriptive analytics where advanced methodologies and
mining/ML algorithms are rapidly being introduced and validated. In further research, the applicability of
various data mining methods can be applied to this problem domain. However with the limitedly available
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gamer data from Steam Community, even applying these basic data mining methods was proved to be
useful in this study, encouraging the forthcoming attempts. Besides, since the study introduces the
possibility of using the data analytic methods without a coding practice (through using Excel and Weka),
it is valuable as an initial case to encourage researchers and pracititoners towards experiencing data
analytics in such problem domains, where advanced data mining and learning algorithms had rarely been
applied.

By expanding the data set, adding few features will provide many valuable additional insights about the
gamers who intend to participate in crowdfunding.
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DEPO ETKINLIGINIiN VERi ZARFLAMA ANALIZi iLE
DEGERLENDIRILMESIi- DAYANIKLI TUKETIM SEKTORUNDE BiR
UYGULAMA

Selvihan Celikel Yazar 1Gizem Deniz Comert 3Ferhan Cebi
YIstanbul Technical University

ABSTRACT

Firmalarin ana damarlarindan biri olan tedarik zinciri operasyonlari isletmelerin en biiyiikk maliyet
kalemlerinden birisidir ve yonetilmesi oldukga zor bir siiregtir. Kiiltiirel, siyasi, sosyal bir¢ok farkli etmenin
de siirece etki ettigi goz Oniline alindiginda firmalarin tedarik zinciri siireglerini iyi analiz etmeleri
gerekmektedir. Tedarik zincirin temel yapilarindan olan depolar ise firmalar igin operasyonlarin daha ¢ok
manuel yiiriitildiigi ve is yiikiiniin fazla oldugu birimlerdir. Bu anlamda depolardaki iyilesmeye agik
alanlarin dogru bir sekilde belirlenebilmesi firmalar agisindan olduk¢a 6nemlidir. Bu dogrultuda dayanikli
tiiketim sektoriinde faaliyet gosteren bir firmanm 10 farkli deposunun etkinlikleri veri zarflama analizi
yontemi ile analiz edilmistir. Girdi degiskenleri olarak forklift sayisi, ¢aligan isi sayis1 ve depo giderleri ele
aliirken, c¢ikti degiskeni olarak giinliik yiiklenen {irlin adeti dikkate almmigstir. Girdi yonelimli CCR
modeli kullanilarak yapilan analiz sonucu her deponun girdi hedef degerleri hesaplanmistir. Bu hesaplama
sonucunda etkin ¢aligmayan depolar belirlenerek alinmasi gereken aksiyonlar konusunda analizler
yapilmistir.

Keywords: Veri Zarflama Analizi (VZA), Performans degerlendirme, Depo etkinligi, Tedarik zinciri,
Depo performansini etkileyen indikatirler
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1. GIRIS

Sirketler siirekli gelisen ve degisen diinyada ayakta kalabilmek i¢in faaliyetlerini verimli ve etkin bir sekilde
yiriitmek zorundadir. Eski yontem rekabet kosullari yerine yenilik¢i yontemlere yonelmek rekabette de 6n
plana c¢ikmalarin1 saglamaktadir. Ge¢misten giliniimiize kadar isletmeler siireglerini en iyi sekilde
yonetebilmek i¢in ¢esitli analiz yontemleri kullanmigtir. Bu analiz yontemlerinden biri olan veri zarflama
analizi birgok isletmeninin siireglerini analiz etmek igin kullandigi yontemlerin basinda gelmektedir.
Ozellikle benzer siirecleri yiiriiten boliimler arasinda kiyaslama yapmay1 saglayan bu yontem ile siireclerin
verimlilik ve etkinlikleri 6lgiilerek, boliimlerin hangi isleri nasil yliriitmesi gerektigi konusunda
yorumlamalar yapilabilmekte ve aksiyon planlart olusturulabilmektedir.

Verimlilik en temel tanimiyla, bir isletmenin ortaya koydugu ¢iktinin, bu ¢iktt meydana gelirken kullandigt
girdilere oranidir. Gergek ¢ikti miktarinin, standart ¢ikti miktarina orani olan etkinlik ise eldeki kaynaklart
en iyi sekilde kullanarak, minimum israfla yonetebilmektir. Etkinlik 6l¢limii i¢in oran analizi, parametreli
ve parametresiz yontemler olarak ¢esitli yontemler kullanilmaktadir.

Oran analizi, tek bir girdi ve tek bir ¢iktinin birbiri arasindaki iligkisi temeline dayanmaktadir. Az bilgiye
ihtiya¢ duymasi ve tek girdi, tek ¢iktt s6z konusu olmasi agisindan kolay yorumlanabilmektedir ancak buna
karsin ¢ok sayida girdi ve c¢iktinin oldugu durumlarda yetersiz kalmaktadir (Bal, 2010). Parametrik
yontemler etkinlik 6l¢timii gergeklestirilecek isletmelerin girdileri ile ¢iktilari arasinda fonksiyonel bir iligki
oldugu varsaymmi yapilir ve bu fonksiyonun parametrelerinin tahmin edilmesine ¢alisilir. Parametrik
yontemlerle performans oOl¢limiinde, regresyon teknikleri ile tahmin yapilirken, iiretim fonksiyonu
cogunlukla, bir tek ¢ikt1 bircok girdi ile iligkilendirilerek tanimlanmaktadir. Parametrik yontemlere bir
secenek olarak ortaya g¢ikan parametrik olmayan yontemler, etkinlik 6lcimi yaparken genel olarak
matematiksel programlama ¢6ziim teknigi kullanilir. Parametrik olmayan yontemler, iiretim fonksiyonunun
ardinda herhangi bir analitik formun varligini 6ngérmez. Bu 6zelliklerinden dolay1 parametrik yontemlere
gore daha esnektir. Ayrica, bir¢ok girdili ve bircok ¢iktili iiretim ortamlarinda etkinlik 6lgiimii i¢in ¢ok
uygun bir yapiya sahiptir (Yolalan, 1993). Parametrik olmayan etkinlik 6l¢iim ydntemlerinden yaygin
olarak kullanilan ve matematik programlama tabanli etkinlik 6l¢iim yontemi olan ve literatiirdeki adiyla
Veri Zarflama Analizi akla gelen ilk yéntemdir.

Bu c¢alismada, raporlanan c¢aligmanin amaci iki yonliidiir: (i) hem bireysel depolarin hem de depo
gruplarinin teknik verimlilik agisindan degerlendirilebilecegi faydali yontemler gelistirmek; ve (ii) etkin
olmayan depolarin referans alabilecegi depolar ve ozellikleri hakkinda bilgiler verilmistir. Analiz
sonucunda elde edilen bulgular degerlendirilerek, ikiden fazla depoya sahip buy(k 6lgekli firmalarda depo
performanslarmin iyilestirilmesine yonelik ¢aligmalara pratik ve hizli bir ¢6ziim saglanmasi amaglanmustr.
Bu calismanm kalan kisimlan soyle ozetlenmistir. Ikinci béliimde, veri zarflama analizi ve depo
performansini etkileyen faktorlere iligskin 6nceki arastirmalar gézden gegirilmistir. Verinin toplanmasi ve
matematiksel modele iliskin bilgiler {igiincii boliimde verilmistir. Elde edilen hesaplama sonuglart boliim
4'te tartistlmis ve son boliimde iyilestirmeye yonelik tavsiyeler ve gelecekte yapilabilecek galigmalar
Ozetlenmistir.

2. LITERATUR

Veri zarflama analizi ilk defa Charnes ve arkadaglari tarafindan 1970'lerin sonlarinda birden fazla girdi ve
¢iktiy1 degerlendirerek, yonetim ve performans 6lgiimiine olanak saglayan parametrik olmayan bir dogrusal
programlama araci olarak tanitilmis ve giiniimiize kadar degisken sayist ve modelin karmasikligi artarak
yeni modeller ile gelisimini devam ettirmistir (Ji and Lee, 2010; Liu et.al.,2016). Bu yontem ile birden fazla
karar verme biriminin, Uretim fonksiyonuna gerek olmadan birden fazla girdi ve ¢iktiya gore goreceli
karsilastirilarak degerlendirilmesine olanak saglanmistir (Hosseinzadeh et al.,2013). Pratik ve hizli bir
yontem olmasi sebebiyle, literatiire girdiginden bu yana saglik, enerji, finans, hizmet, tedarik zinciri, tretim
vb. birgok alanda benimsenerek ¢aligmalarda performans degerleme yontemi olarak kullanilmistir (Cooper
et.al, 2011). Ornegin, egitim kurumlari ve iiniversitelerin performans degerlendirmesi (Avkiran,2001;
Johnes ve Yu,2008; Sarrico ve ark., 1997); banka ve ¢esitli finans kuruluglarinin etkinliklerinin incelenmesi
(Grigorian, 2002; Paradi and Zu,2013), saglik kuruluslarinin etkinliginin ve hizmet kalitesinin
degerlendirilmesi (Nayar ve Ozcan, 2008; Kohl ve ark.,2019), siirdiiriilebilirlik {izerine performans
degerlendirmesi (Yu ve Wen,2010; Gerdessen ve Pascucci,2013) vb. bir¢cok alanda veri zarflama analizi
caligmalar literatlirde yer almaktadir.

Tedarik zinciri, belirsiz durumlar ve gesitli kriterler igermesi sebebiyle performans degerlendirmesine en
¢ok konu olan alanlardan biridir. Depo, tiim tedarik zinciri prosesinde hayati bir rol oynadgindan deponun
etkinligi de genel performans iyilestirmesinde 6nemli bir katkiya sahiptir. Bu konuda ¢okga g¢alismalar
yapilarak, depo etkinliginin belirlenmesinde kullanilabilecek modeller (Korpella,2007, Xu et al.,2009),
performansa etki eden indikatdrlerin saptanmasi (Staudt ve ark., 2015; Wong ve Wong, 2007, Hamdan,
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2005), depo performans degerlendirmesi vaka analizlerini (Johnson ve McGinnis, 2011; Dixit, 2020; Xu et
al.,2009) sunulmustur.

3. ARASTIRMA METODOLOJISI
3.1 Kullanilan Yontem
Caligmada, Charnes ve arkadaglari tarafindan literatiire sunulan, ¢iktilart maksimize etmek amaciyla ¢iktiya

yonelik olarak olusturulan, dlgege gore sabit getiri varsayimina dayanan CCR modelinden faydalanilmistir.
Bu modelin formulii asagidaki gibidir (Ozden, 2009).

Enb Zf~=1 urYrk (1)
s m
Zur Yrj_zviXijSO (2)
r=1 i=1
m
Z V; Xik =1 (3)
i=1
u,v; =0 €))

Modelde; amag Enb enbiiyiikleme olmak iizere degiskenler asagidaki gibi ifade edilmistir.
u,.: k karar birimi tarafindan r’inci ¢iktiya verilen agirlik,
Y, : k karar birimi tarafindan tiretilen r’inci ¢ikt,
Y,j : j’inci karar birimi tarafindan iiretilen r’inci ¢ikt,
v;: k karar birimi tarafindan i’inci girdiye verilen agirlik,
X;j : j’inci karar birimi tarafindan kullanilan i’inci girdi,
X1, : K karar birimi tarafindan kullanilan i’inci girdi,

3.2 Verilerin toplanmasi ve degiskenlerin tanimlanmasi

Arasgtirma kapsaminda, dayanikli tiiketim sektoriinde yer alan biiylik 6lgekli bir firmanin farkli bolgelerde
ayn1 6lcekteki 10 deposuna iligkin 2016 - 2020 yillar1 arasindaki faaliyetleri incelenerek elde edilen veriler
sonucunda teknik verimlilik 6l¢iimi icin bu verilerden toplam 4 degisken segilmis olup bunlar girdiler ve
c¢iktilar olmak tizere Tablo 1’de belirtilmistir.

Tablo 1. Arastirmada kullanilan degiskenler

Girdiler Ciktilar

Forklift sayist Glnluk yuklenen uriin adeti

Calisan is¢i sayist

Depo giderleri

Degisken sayis1:3 Degisken sayisi:1
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7% 1)
S

Girdi ve ¢iktilarin belirlenmesi asamasinda, “n” karar birimi sayisini, “m” girdi sayisini ve
gosterecek sekilde n > 2(m + s) kurali dikkate alinmaistir.

4. SONUCLAR

2016 — 2020 yillar1 arasindaki girdi ve ¢ikt1 degiskenlerinin degerleri alinarak DEAFrontier Excel eklentisi
yardimiyla ¢Ozililmiis olup, her deponun goreli etkinlik degerleri hesaplanarak asagidaki tabloda
paylasilmistir.

¢ikt1 sayisini

Tablo 2. Depolarin goreli etkinlik degerleri

Yillara Gore Firmalarin Etkinlik Degerleri
Depolar

2016 2017 2018 2019 2020

D1 1 1 1 1 1
D2 0,971 0,808 0,830 0,832 0,769
D3 0,976 1 1 1 0,831
D4 0,998 1 1 1 0,97
D5 0,977 1 1 0,946 0,889
D6 1 0,913 0,935 0,978 0,937

D7 0,988 0,990 1 1 1
D8 1 1 1 1 0,956
D9 0,986 0,971 0,924 0,973 0,915
D10 0,998 0,962 0,937 0,94 0,914
Etkinlik Ortalamasi 0,989 0,964 0,963 0,967 0,918

Etkin Bulunan Depo Sayis1 3 5 6 5 2
Depolarm Etkinlik Yiizdesi 30% 50% 60% 50% 20%
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Tablo 2’ye gore 2016-2020 yillarinda goreli olarak etkin ¢aligan tek depo D1°dir. 2016 yilinda 3 depo, 2017
ve 2019 yillarinda 5 depo, 2018 yilinda 6 depo, 2020 yilinda ise 2 depo goreli olarak tam etkin faaliyet
gostermistir. 2016-2020 yillarina ait ortalama etkinlik degerleri sirasiyla 0,989, 0,964, 0,963, 0,967 ve
0,918 olarak hesaplanmistir. Depolarin yillara gore etkinlik yiizdeleri ise sirastyla %30, %50, %60, %50 ve
%20 olarak hesaplanmistir. Bu degerlere gore depolarin etkinlik degerlerinde dalgalanmalar oldugu
gorilmektedir.

Firmanin 10 deposu i¢in 2016 — 2020 yillarina ait girdi ve ¢ikt1 degerleri analiz edilerek veri zarflama
analizi teknigi girdi yonelimli CCR modeli ile goreli etkinlikleri belirlenmistir. Yillar bazinda degerleri
karsilagtirdigimizda D1 deposu 2016-2020 yillarinda tam etkin performans gosterebilmistir. 2016 yilinda
etkin ¢aligma konusunda yiiksek performans gosteren D2 deposu, 2017, 2018, 2019 ve 2020 yillarinda
etkinlik noktasinda ¢ok daha kotii performans gostermistir. D3 deposu 2016 yilinda yaklasik %98 etkinlikle
calisirken, 2017, 2018 ve 2019 yillarinda etkin olarak ¢alisabilmis, 2020 yilinda ise etkinliginde ciddi bir
distis yasamistir. Bu disis i¢in COVID-19 pandemisinin etkisinin yiiksek oldugu net bir sekilde
sOylenebilmektedir. D4 deposu 2016 yilinda neredeyse tam etkin performans gosterirken 2017, 2018 ve
2019 yil1 dahil etkin bir sekilde ¢aligmis, 2020 yilinda ise bir miktar diigiis yasamistir. D5 deposu 2016
yilinda yaklagik %98 etkinlikle ¢aligirken, 2017 ve 2018 yilinda istedigi performansi saglamis ve tam etkin
faaliyette bulunabilmistir. 2019 ve 2020 yillarinda ise pandeminin de etkisiyle etkinlik degerlerinde diisiis
yasamugtir. 2016 yilinda etkin olarak ¢aligan D6 deposu, diger yillarda diisiis yasamis ve tam etkin faaliyette
bulunamamuistir. 2018, 2019 ve 2020 yillarinda tam etkin faaliyet gosteren D7 deposu, 2016 ve 2017
yillarinda %99 gibi bir oranla neredeyse tam etkin faaliyet gostermistir. Ik dért yil tam etkin faaliyet
gosterebilen D8 deposu, 2020 yilinda diisiis yasayarak etkinlik noktasinda %96 seviyelerinde kalmistir. D9
ve D10 depolart higbir yil tam etkin faaliyette bulunamamis ve dalgalanmalar yagamistir. 2020 yilinda
depolarda yasanan etkinlik diisiislerinde pandeminin etkisini gozardi etmemek gerekmektedir.

Girdi yonelimli CCR modeli kullanilarak hesaplanan hedef degerlere gore yillik ve depo bazli beklenen
ortalama degisim yiizdeleri asagidaki gibi hesaplanmistir.

Tablo 3. Gerg¢ek deger ile hedef deger arasindaki yilhik ortalama degisim yiizdeleri

Girdiler Forklift sayisi Calisan isci sayis1 Depo Giderleri
2016 0% -1% -1%
2017 -3% -71% -8%
2018 -3% -4% -71%
2019 -2% -4% -71%
2020 -14% -9% -12%

Tablo 5’te verilen degerlere gore depolarin en etkin ¢alistig1 yilin 2016 oldugu goriilmektedir. 2017 yilinda,
2016’ya gore daha kotii bir performans gosteren depolar 2018 yilinda bir miktar iyilesme yakalamistir.
2019 yilinda da yaklagik bir performans sergileyen depolarn 2020 yilinda COVID-19 pandemisinin
olumsuz kosullarindan etkilenmis oldugu net bir sekilde goriilmektedir.
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Tablo 4. 5 Yillik gercek deger ile hedef deger arasindaki depo bazh ortalama degisim yiizdeleri

Girdiler Forklift sayisi Calisan isci sayisi Depo Giderleri
D1 0% 0% 0%
D2 -16% -16% -37%
D3 -4% -5% -4%
D4 0% -1% -1%
D5 -71% -4% -4%
D6 -5% -1% -10%
D7 0% -1% 0%
D8 -6% -1% -1%
D9 -3% -71% -9%

D10 -3% -6% -5%

Tablo 4°te verilen 5 yillik ortalama degisim yiizdelerine gére D2, D3, D5, D6, D8, D9 ve D10 depolarindaki
forklift sayilarinin azaltilmas1 gerektigi ihtiyaci ortaya ¢iktigi goriilmektedir. D1 disindaki tiim depolarda
caligan is¢i sayisinda da iyilestirme yapilmasi gerektigi goriilmektedir. Depo giderlerinde ise D1 ve D7
disinda kalan depolarin giderleri azaltmak i¢in maliyet azaltma caligmasi yapmasi gerektigi ortaya
cikmistir. Hesaplanan degerlere gore tiim girdilerde en kotii performanst D2 deposunun gdsterdigi
gorilmektedir.

5. TARTISMA VE GELECEK CALISMALAR

Firmalarin ana maliyet kalemlerinden olan tedarik zinciri operasyonlarinda yapilabilecek kiigiik bir
iyilestime karliligin artmasinda 6nemli bir rol oynamaktadir. Bu nedenle firmalar tedarik zinciri
operasyonlarini daha verimli hale getirebilmek igin ¢alismaktadirlar. Benzer isleri yapan birimlerin
birbirleriyle kiyaslanmasini saglayan veri zarflama analizi teknigi ile iyilestirme yapilabilecek alanlar i¢in
hedef degerleri belirlenebilmektedir. Buradan yola c¢ikilarak yapilan g¢alisma neticesinde depolarin
etkinliginin Ol¢iilmesi ve etkin ¢alismaya engel olan girdilerin belirlenerek iyilestirmeler yapilmasi
hedeflenmistir. Veri zarflama analizi tekniginde dikkat edilmesi gereken en Onemli nokta, karar
birimlerinin birbiri ile kiyaslandigi ve birbirlerinin durumuna gore optimum hedef degerlerinin
belirlendigidir.

Bu calisma kapsaminda analiz edilen depolarin iyilestirmeye agik alanlari belirlenmis olup, etkin
calisamayan depolarin hedef degerleri belirlenerek siireglerin iyilestirilmesi konusunda bir yol haritasi
belirlenmistir ancak girdi olarak belirlenen kalemler disinda yilikleme performansini etkileyen farkli
durumlan da g6z ardi etmemek gerekmektedir. Bunlardan birisi miigteri siparis adetlerinin az olmasi
nedeniyle tir veya konteyner dolulugu saglanmasi igin sipariglerin karigtirilarak yiiklenmesi ve iiriinlerin
iiretim tarihlerinden dolay1 yiiklemenin en son firetilecek olan iiriiniin {iretim tarihine bagimli olmasidir.
Ayni zamanda malzeme gelis tarihlerinde yaganan gecikmeler nedeniyle tiretim 6telemeleri de sipariglerin
yiiklenmesinde gecikmelere neden olmaktadir. Her miisteri 6zelinde degisen limit durumlari, firma ile
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miigteri arasinda yapilan anlasmalar, konteyner tedarik siirecleri, yiikleme tipleri, glimriik siirecleri ve
uluslararasi ihracat konulari da depolarin yiikleme performansin etkileyen temel konulardandir. 2019 sonu
itibariyle beklenmedik sekilde ortaya ¢ikan ve tim diinyada hizla yayilan COVID-19 pandemisi de
firmalar1 operasyonel siirecleri yonetme noktasinda zor durumda birakmig ve depolarin yiikleme
performansini olumsuz sekilde etkilemistir. Depolarin verimliligine etki eden ¢ok sayida degisken
mevcuttur ve bu degiskenler firmalar tarafindan tedarik zinciri operasyonlarimi iyilestirebilmek amaciyla
dikkatli sekilde analiz edilmelidir.
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ABSTRACT

Although the whole world is fighting against Covid-19, different regions are able to control this epidemic
more effectively. To make this situation more understandable, various scores have been developed that
measure the Covid-19 resilience of regions. To make the data more consistent, studies were conducted
considering 53 economies with more than $200 billion like as Bloomberg’s Covid-19 resilience score.
While various parameters are used, while these rankings are made, the weights of the parameters are
considered equal in some studies. Since it would be difficult to decide on the weight values of the
parameters according to expert opinions, the criterion weight values were determined with Shannon's
Entropy Method in this study. The Covid-19 resilience ranking of economies was also done with the
Combined Compromise Solution (CoCoSo). While making this ranking, Oxford’s lockdown severity, the
GDP growth forecast for 2021, universal healthcare coverage, human development index, 1-month cases
per 100000, 3-month case fatality rate, total deaths per 1 million, people covered by vaccines were taken
into account.

Keywords: Combined compromise solution (CoCoSo), Covid-19 resilience score, Shannon’s Entropy
Method.
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1. INTRODUCTION

With the emergence of Covid-19 in December 2019, all countries started to take precautions. Considering
the current situation of the countries and the measures they have taken, estimations have started to be made
about how resistant they are to this pandemic. The most famous of these resilience rankings is Bloomberg's
resilience score. In this study, Shannon's Entropy Method, which does not need subjective evaluations of
decision makers, was used in criterion weights instead of equivalent weights used when calculating
bloomberg's resilience score. Thus, the weights were created completely objectively and the uncertainties
about which parameters were more effective were tried to be eliminated. Combined compose solution
(CoCoSo) was chosen from multi-criteria decision making (MCDM) techniques. The CoCoSo method was
created by integrating SAW (Simple Additive Weighting) and EWP (Exponentially Weighted Product)
methods. CoCoSo has high stability and reliability in ranking alternatives. Adding new alternatives to the
assays or removing an existing alternative from the assays has less of an impact on the final sequencing
results obtained with this method than with other MCDM techniques. The method first finds utility values
of alternatives from different perspectives through different addition operators and then obtains a
compromise solution. The following 8 parameters were used for this sorting.

Lockdown Severity: A high score indicates that social and economic activities are tightly constrained by
government policy. This means that people experience more interruptions in their lives, resulting in a lower
ranking. This indicator is based on an index produced by the University of Oxford that assesses the number
and severity of government policies that limit people's social contact as a way to contain epidemics.

2021 GDP Growth Forecast: GDP change forecast for 2021.

Universal Healthcare Coverage: The power of a health system achieved through the effectiveness of 23
aspects of health insurance, from preventive measures such as childhood immunizations to the treatment of
serious diseases such as cancer.

Human Development Index: Well-being of a population defined by three measures: life expectancy, access
to education, income per capita.

1-Month Cases Per 100000: Covid-19 cases per 100000 people over the past month.

3-Month Case Fatality Rate: Covid-19 deaths as a share of cases over the past three months.

Total Deaths Per 1 Million: Covid-19 deaths per one million people since the start of the pandemic.
People Covered by Vaccines: Percentage of population covered by Covid-19 vaccines given, a calculated
figure based on the number of doses administered and the mix of vaccine types used (While the number of
vaccines made in two-dose vaccines was divided by two, the number of vaccines made in single-dose
vaccines was taken into account).

2. LITERATURE REVIEW

Bloomberg's Covid-19 Resilience Ranking (Bloomberg, 2020) was created taking into account the many
datasets, indicators and indices produced by organizations around the world. While creating this ranking,
the 53 largest economies were ranked, taking into account 12 parameters. All indicators were scored
between 0-100 and each parameter was considered to be of equal weight.

The entropy method was developed by Shannon (1948). Later, it was used as a subjective weighting method
especially in multi-criteria decision making problems where it is difficult to determine the weights of the
parameters (Li et.al.,2011), (Zhou et.al.,2011), (He et.al.,2016).

Combined Compromise Solution (CoCoSo) is a new method proposed by Yazdani et.al. (2018). The logical
and meaningful integration of certain rules and techniques in the field of decision-making methodologies
will add values and advantages to certain knowledge. In decision theory, the MCDM family has developed
in many areas and applications. CoCoSo proposes a new strategy to solve a MCDM problem through some
specific changes in the main structure. In their study, the stability of the CoCoSo algorithm has also been
confirmed by some comparative analysis and evidence. The CoCoSo method has found its place in the
literature and studies have been carried out in different branches recently (Mishra et.al.2021). This method
was also used in studies on temporary hospital location selection during the Covid-19 epidemic (Zolfani
et.al, 2020).

3. METHODOLOGY

3.1 Shannon’s Entropy Method

Since each criterion has a different priority and importance level in multi-criteria decision making, it cannot
be assumed that all of them have equal weights. There are many methods in the literature to find criterion
importance weights. These can generally be divided into two groups as subjective and objective methods.
While only the preferences of the decision makers are taken into account in the subjective methods, the
weights are determined by using the available data without considering the preferences of the decision
maker in the objective methods. Shannon's entropy method is one of them. Shannon (1948) proposed
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entropy as a measure of uncertainty in information. Shannon defined a quantity that would measure how
much information is produced, or better yet, at what rate the information is produced, when the probability
of each event occurring is p1, p2, ... Pn.

H = -3, pilog(py) @)
In Shannon's entropy method, the weights are determined by the following steps (Isik et.al., 2017).

STEP 1: Determination of the decision matrix. x;; shows the value of alternative i according to the
j criterion.

X117 Xqp
. l (1 =12, G HE 1,2, ...,1’1) (2)

Xm1 " Xmn

A=

STEP 2: Normalization. The normalized decision matrix R = [rij]mxn is obtained.

( Xij' mjin(xij)

———=—— for benefit-based criteria
m]_ax(xij)— m]_ln(xij)

T = max (xj;)-xij ®)
] . .
————— for cost-based criteria
mjax(xij)-m]_m(xij)
STEP 3: Calculation of entropy.
TiZ, fijIn(f;
&= lln(]m)( . (4)
where
— _Tij
fij - 2?:111.” (5)
STEP 4: Calculating the entropy weight.
__ e
Wi = n-yiL, e (6)

3.2 Combined Compromise Solution Method

Combined Compromise Solution (CoCoSo) is a new method proposed by Yazdani et.al. (2018). The logical
and meaningful integration of certain rules and techniques in the field of decision-making methodologies
will add values and advantages to certain knowledge. To solve a CoCoSo decision problem, after
determining the alternatives and the related criteria, the following steps are validated (Yazdani et. al., 2018).

STEP 1: Determination of the decision matrix

X110 X1
: l i=12,..,mj=12,..,n) @

Xm1 " Xmn
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Table 1. Criteria taken into account when ranking the Covid-19 (Bloomberg,2021)

LOCKDOWN 2021 GDP UNIVERSAL HUMAN 1-MONTH 3-MONTH TOTAL PEOPLE
ECONOMY SEVERITY GROWTH HEALTHCARE DEVELOPMENT CASES PER FATALITY | DEATHS PER | COVERED BY
FORECAST COVERAGE INDEX 100,000 RATE 1MILLION VACCINES
Norway 53 0.04 94 0.96 102 0.00 147 0.48
Switzerland 44 0.04 93 0.96 138 0.01 1,259 0.51
New Zealand 22 0.06 83 0.93 3 0.00 5 0.16
France 41 0.06 91 0.9 352 0.02 1714 0.54
us. 50 0.07 82 0.93 274 0.02 1,846 0.54
Austria 49 0.03 86 0.92 70 0.01 1,192 0.53
Finland 44 0.03 91 0.94 147 0.00 177 0.49
Ireland 54 0.07 90 0.96 466 0.00 1,018 0.56
Mainland China 79 0.09 70 0.76 0.0001 0.00 3 0.55
Belgium 47 0.05 87 0.93 304 0.01 2,177 0.60
Singapore 51 0.07 92 0.94 30 0.00 6 0.64
Germany 68 0.03 86 0.95 36 0.02 1,003 0.54
Denmark 47 0.03 84 0.94 338 0.00 439 0.61
Netherlands 42 0.03 90 0.94 965 0.00 1,056 0.57
Sweden 37 0.04 90 0.95 78 0.01 1451 0.49
Turkey 65 0.06 69 0.82 248 0.01 605 041
Israel 41 0.05 81 0.92 252 0.00 746 0.61
UAE 63 0.03 63 0.89 468 0.00 195 0.77
Canada 63 0.06 90 0.93 38 0.01 702 0.64
Spain 48 0.06 90 0.9 1,197 0.00 1,738 0.58
Greece 54 0.05 80 0.89 548 0.02 1,236 0.47
Saudi Arabia 54 0.02 64 0.85 100 0.01 235 0.37
South Korea 50 0.04 89 0.92 67 0.00 41 0.23
Romania 31 0.06 70 0.83 9 0.09 1781 0.25
UK. 44 0.07 88 0.93 1,472 0.00 1,907 0.63
Japan 50 0.03 96 0.92 63 0.02 119 0.31
Italy 75 0.05 89 0.89 103 0.02 2,117 0.54
Australia 68 0.05 89 0.94 1 0.00 36 0.22
Czech Republic 35 0.04 82 0.9 53 0.03 2,835 0.46
Hong Kong 66 0.07 75 0.95 1 0.01 28 0.36
Portugal 64 0.04 84 0.86 786 0.00 1,697 0.56
Poland 50 0.05 73 0.88 7 0.08 1,988 0.45
Chile 85 0.08 74 0.85 331 0.02 1,837 0.66
Russia 47 0.04 69 0.82 469 0.03 1,042 0.19
Brazil 46 0.05 65 0.77 606 0.03 2,590 0.32
Mexico 44 0.06 61 0.78 193 0.06 1,851 0.24
Egypt 44 0.03 55 0.71 4 0.06 161 0.03
Nigeria 53 0.02 38 0.54 2 0.01 10 0.01
Colombia 70 0.06 74 0.77 1,135 0.02 2,342 0.25
Taiwan 71 0.06 9 0.91 4 0.05 33 0.14
Thailand 54 0.02 72 0.78 384 0.01 59 0.12
Peru 70 0.10 76 0.78 177 0.09 5941 0.18
Iraq 76 0.01 58 0.67 595 0.01 456 0.02
India 82 0.09 47 0.65 85 0.02 305 0.16
Pakistan 64 0.04 39 0.56 24 0.03 104 0.06
\ietnam g 0.07 60 0.7 93 0.01 5 0.02
Iran 5 0.03 70 0.78 661 0.01 1,061 0.06
Bangladesh 86 0.05 54 0.63 177 0.02 119 0.03
Philippines 72 0.05 55 0.72 144 0.02 249 0.07
Argentina 5 0.06 61 0.85 1,004 0.02 2,303 0.33
South Africa 72 0.05 60 071 766 0.02 1,181 0.06
Malaysia 81 0.05 67 0.81 908 0.01 253 0.27
Indonesia 69 0.04 49 0.72 395 0.03 310 0.12

STEP 2: Normalization. The normalized decision matrix R = [rij]mxn is obtained.

xij—m_in(xij) . . .
———J1 ——_ for benefit criterion
miax(xij)- mim(xij)

®)

Tij = )%
miax(xu) Xjj

—L1 ———  for cost criterion
t miax(xi]-)-mim(xij)

STEP 3: S;value is achieved based on grey relational generation approach

S; = X (wyry) )

117



International Engineering and Technology Management Summit 2021- ETMS2021
Istanbul Technical University & Bahgesehir University

P,value is also achieved according to the WASPAS multiplicative attitude.

b = Z]n:l(rij)Wj (10)
STEP 4: Relative weights of the alternatives are calculated from the S; and P; values.
— __PifSi
Kia = £, (P+5)) (1)
Si Pj
kip = + (12)

min(S;)  min(P;)
1 1
k.. = ASij+(1-A)P;
. Amiax(Si)+(1—7\)miax(Pi) ’

o<Aa<1 (13)

In Equation (13), A (usually A = 0.5) is chosen by decision-makers.

STEP 5: The final ranking of the alternatives is determined based on k;, values:
1
ki = (kiakipkic)? + g (Kia + Kip + Kic) (14)

4. DETERMINATION OF COVID-19 RESILIENCE RANKING

By considering Oxford’s lockdown severity, the GDP growth forecast for 2021, universal healthcare
coverage, human development index, 1-month cases per 100000, 3-month case fatality rate, total deaths
per 1 million, people covered by vaccines, Covid-19 resilience score was decided by the entropy-based
CoCoSo method. The values of the parameters considered are given in Table 1. The weight values found
by Shannon's entropy method are given in Table 2. The Covid-19 Score found by the CoCoSo method
applied based on these values is given in Table 3.

Table 2. Shannon’s Entropy Weights for Criteria

TOTAL
LOCKDOWN 2021 GDP UNIVERSAL HUMAN 1-MONTH 3-MONTH DEATHS PEOPLE
SEVERITY GROWTH HEALTHCARE DEVELOPMENT CASES FATALITY PER1 COVERED TOTAL
FORECAST COVERAGE INDEX PER 100,000 RATE BY VACCINES
MILLION
wij= 0.203778127 0.224042389 0.142373446 0.098118492 0.063426375 | 0.050774688 | 0.050189358 | 0.167297124 1
Table 3. Covid-19 Resilience Ranking Found with the Entropy-Based CoCoSo Method
COVID-19 COVID-19 COVID-19 COVID-19

ECONOMY kivalues |RESILIENCE| ECONOMY | kivalues |RESILIENCE| ECONOMY kivalues | RESILIENCE| ECONOMY | kivalues |RESILIENCE

RANKING RANKING RANKING RANKING
Norway 3.5447413 12 Netherlands | 3.5007839 17 Italy 3.3845568 25 Taiwan 3.215251 35
Switzerland 3.5908689 9 Sweden 3.6199418 8 Australia 3.3748279 27 Thailand | 3.0339131 41
New Zealand | 3.6469087 6 Turkey 3.3123283 32 Czech Republic | 35015748 16 Peru 2.941257 45
France 3.6672027 3 Israel 3.6490017 4 Hong Kong | 3.4607402 19 Iraq 24627878 52
UsS. 3.6271209 7 UA.E 3.3211796 31 Portugal 3.3456636 30 India 3.0390145 40
Austria 3.4794191 18 Canada 3.6486644 5 Poland 3.3555443 29 Pakistan 2.6984757 50
Finland 3.5245999 14 Spain 3.5751204 11 Chile 3.3644116 28 Vietnam | 2.9628473 43
Ireland 3.677478 2 Greece 3.4510592 21 Russia 3.1664 37 Iran 2.8058387 49
Mainland China | 3.4547588 20 Saudi Arabia| 3.1915936 36 Brazil 3.2546547 34 Bangladesh | 2.6333155 51
Belgium 3.5896271 10 South Korea | 3.439583 22 Mexico 3.2569982 33 Philippines | 2.9477289 44
Singapore 3.7831468 1 Romania | 3.4075639 24 Egypt 2.9410336 46 Argentina | 3.0940613 39
Germany 3.3844046 26 UK. 3.5245601 15 Nigeria 2.313196 53 South Africa | 2.8437316 48
Denmark 3.5313211 13 Japan 3.4089951 23 Colombia 3.0996762 38 Malaysia | 3.0226618 42
Indonesia | 2.8639714 47

5. CONCLUSION

In this study, the subjective effects of decision makers were avoided by using the entropy method. Because
there are still many controversial situations for Covid-19. CoCoSo method was chosen in multi-criteria
decision making methods. As it is known in the literature, the effect of adding or removing new alternatives
to the analysis has less effect on the CoCoSo method than other methods. Thanks to the entropy-based
CoCoso method, it is aimed to make a more consistent ranking compared to the ranking made by
Bloomberg's Resilience Score.
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ABSTRACT

Consumption is increasing in the world and the fashion industry continues to increase its influence. High
demand and the huge amount of output make the most sustainable use of resources and waste management
inevitably important. In this sense, second-hand shopping and clothing transformation along with upcycling
are considered as areas open to development. Business models and solutions developed for this purpose
have created a highly competitive environment, especially in the digital environment. It is necessary to
define the needs and pain points of the user well and to develop appropriate solutions. In this study, a market
analysis to determine opportunities and a survey study to understand customer concerns were made.
Afterwards, an exemplary business model and value delivery was worked on. Value proposition canvas,
stakeholder analysis, system analysis, application design and communication plan were made.

Keywords: second-hand shopping, clothing transformation, upcycling, waste
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1. INTRODUCTION

Textile industry contains the process of designing, manufacturing, and distributing clothing and its material
so the raw material passes through a process where a lot of energy and chemical stuff are involved but
unfortunately while the clothes are produced, it brings a lot of waste with itself and the production and
distribution process is not really sustainable and have a direct impact on the environment and planet. The
problem can be defined as that the fashion and textile industry impose people to throw away clothes every
single year and this leads to a lot of waste and negative environmental impact.

Waste management has a big role to make the situation sustainable and throughout the year, new concepts
are developing to change the current situation. Second hand clothing and transformation became a part of
the activity due to many reasons. People are shopping from second hand stores and transforming their
clothes without throwing them away because in this concept, it says that clothes are not a trash, they need
a transformation process to recreate their clothing and there are many examples available for this situation
so it shows that if people transform their clothing and do second hand shopping, it has a positive impact on
the environment.

2. LITERATURE REVIEW

Second hand clothing is getting very popular and it is kind of a new concept to human life. The reasons can
be basically considered as economical and environmental problems. Economic slowdown and purchasing
power are really affecting people. It shapes their lifestyle. Especially economic depreciation and exchange
rates are affecting the prices of clothes. Since they are more expensive, people turn their faces to second
hand stores.Thus, Second hand clothing sales are increasing rapidly nowadays. The report says that for
example in America, the second-hand stores are expected to raise their number and value over the ten years
s0in 2019, it is around 28 billion dollars so after ten years later, it is expected to become 80 billion dollars.
Also, the report also says that in 2019, second hand shopping enlarged much faster than traditional clothing
retailing (Park, H., & Armstrong, C., 2020).

Upcycling is a new terminology and used in the textile industry lately. It means recreating used or thrown
materials into something handy and wearable (Singh et al., 2019). This idea puts a higher value to the
unused clothing and turns them into a high-quality material. When it comes to the recycling process,
customers feel uncomfortable sometimes due to used pieces but this new terminology puts a different
perspective. This technique is used in the textile industry because transforming clothes by the upcycling
style overreach from the traditional ones and this helps the industry to constitute much less waste so it has
a positive impact on the planet. Many companies already applied this method in their brands and it seems
like it is going to be the new perspective in the future of the fashion industry. Modular fashion is in the
term of transformable fashion and it again supports sustainability by contributing to producing less waste.
It has a meaning of the clothing that can be removable and detachable pieces therefore the clothes may
pretty easily change and adapt the new trends by lasting over the years (Peter, 2018).

3.MARKET ANALYSIS

Nowadays, digital second-hand shopping is booming and clothing transformation is also a hot topic.
Fashion industry is so huge and to differentiate, it is crucial to state business models and value
determinations well. Also people’s shopping desires and styles change based on their needs from time to
time. Also to obtain sustainable shopping, some criterions which are open to development should be
considered such as authenticity, reliable delivery and pricing solutions. All listed solutions in Table-1 are
for different customer types and needs and have different value propositions.

Table 1. Digital Second-Hand Shopping and Clothing Transformation Solutions

Digital Second-Hand Shopping Clothing Transformation
Solutions from the World Solutions in Turkey Company & Local Solutions
We Are Cow Moda Cruz H&M
Re-Fashion Dolap Tailors
Vestiaire Collective Gardrops Fashion Designers
Tradesy Sahibinden
Thrift+
Hewi
ThredUp
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On We Are Cow website, in addition to selling the vintage pieces collected on the website, it sells second-
hand pieces by redesigning and transforming them with the design team. In the rework category, damaged
vintage pieces are transformed into new stylish pieces bearing the signature of their own design team (We
Are Cow, n.d.). In the Cow Custom category, handmade clothes designed and produced by the design team
from 100% recycled materials are offered for sale (We Are Cow, n.d.).

Re-fashion sells second hand clothes for women on its site. In the upcycle category, it sells rag bags for
those who want to upcycle them. Rag bags include the clothes that cannot be sold by Re-fashion due to
small defects such as a broken zip, stain or small tear (Re-fashion, n.d.). When one person upcycles the rag-
bag, takes photos of clothes and sends it to Re-fashion. If they are sold, the person takes %80 of their
revenue (Re-fashion, n.d.). The website also has a donation clothes category. In that category, to donate
clothes you need to order a donation bag for free, then you can fill the bag with clothes you no longer wear
and send it to Re-fashion (Re-fashion, n.d.).

Vestiaire Collective sells second hand luxury clothes, bags, watches, jewelry, photographs and similar
products for women, men and children. Before sending a new purchase to the customer, the seller sends it
to the site's dedicated team. If they verify authenticity and quality standards, conformity with the seller's
description and the condition of the product, it is sent to the customer's delivery address (Vestiaire
Collective, n.d.). Each cloth also has its own authenticity cost. Also, the site offers direct shipping options
to the customers without authenticity cost.

Tradesy is the largest used second-hand luxury merchandising platform in the USA. All products on the
platform are intended for women. Clothing, bags, accessories, shoes are sold on the website and every item
on Tradesy is authenticated (Tradesy, n.d.). Tradesy gives a seller a pricing suggestion when he/she creates
his/her listing. Moreover, Tradesy has a Tradesy for Business option. In this option, sellers can sell his/her
products faster thanks to Tradesy’s marketing actions. Sellers can control his/her pricing and get discounted
commission for high-volume sales (Tradesy, n.d.).

Thrift+ offers high-speed sale of products on the website. All sent items pass through quality control. Items
that don't pass quality checks are donated to charity partners. There are products that both for women and
men on the website and prices are affordable.

Hewi sells luxury second hand products in the category of women, men and kids. There is an important
point that Hewi gives customer's payment to the seller if only the customer receives the item safely and
correctly from the seller shipping them (Hewi, n.d.).

ThredUp is an American company and actually one of the market leaders in second hand shopping and the
company is the world's largest fashion resale marketplace.They are concerned about waste management so
they mention people to recreate their wardrobe by generating less waste.

In Turkey, there are 4 second-hand shopping solutions which are Dolap, Gardrop, Moda Cruz and
Sahibinden in that area. People can create a profile, sell or buy clothings thanks to those solutions. Except
for Sahibinden, they have the feature of scoring the seller, which increases the trust in the seller. Dolap is
the main player in the sector.

In the clothing transformation category, H&M emphasizes and points out people that instead of buying and
producing new garments, turn the old clothes that people do not wear, decrease the waste and make an
effect toward sustainability. Moreover, fashion designers and tailors can meet personnel clothing
transformation and upcycling needs.

4. PRIMARY DATA ANALYSIS

According to the survey conducted in Turkey on 303 people, 79.3% of whom are women, 19.6% are men,
86.6% of people do not do second-hand shopping. This situation shows that the second-hand shopping
sector is a sector in need of development in Turkey. 285 hygiene (75.6%) say that hygiene is very important
for them when they do second-hand shopping since it makes them feel uncomfortable and causes them to
be itchy, they prefer not to buy second-hand clothes. While 49.8% of the participants have a problem of
trusting the seller, 40.1% doubt the quality of the product. 39% are worried about size inconsistency, while
36.1% are concerned about brand authenticity. When asked about what they think, whether or not second-
hand shopping and clothing transformation should be increased regarding sustainability in 1-5 scale. 1
indicates that they definitely do not agree and 5 says that they definitely agree. 41.2% (157) say that they
definitely agree that second-hand shopping and clothing transformation should be increased to support
sustainability. The other question is asking what people do after using their clothes for a certain period of
time.

According to the answers, it will be giving insights and ideas about how people react to clothing
transformation. By 55.4% of respondents indicate that they leave the clothes to the recycle centers after
using them for a certain period. It follows that 16.7% of respondents are saying that they use the clothes
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after getting them repaired by a tailor etc. The 16.7% of respondents give a really important feedback related
to the clothing transformation because they kind of do internal clothing transformation by using local
sources and it brings the idea how to do it professional to have a good impact on the environment.

5. VALUE PROPOSITION

Value Proposition Customer Profile

Clothing transformation option
through tailors and designers to
member

For buyers and cloth transformation
demander: Transforming their
clothes

Buying clothings with

Lower pricing of;l:(‘h(msgs compared rice compared to their first

to their first-hand price:

Membership option to tailors,
designers, buyers and sellers

For buyer: Sell t th
e A e e, For buyers: Hard to trust seller’s

statement and product quality
Possibility of body

fering the fee after
successful shipment and customer's
product satisfaction
Availability of the option to
return the product

Figure 1. Value Proposition Canvas

Users/customers can be categorized into three groups which are buyer, seller and tailor/fashion designer.
Facilitating customer’s jobs which are buying clothes online and searching for clothing with fair price for
buyers, reaching the customer to gain financial benefit for tailors/fashion designers and selling their clothes
for sellers is aimed.

The project mobile application which is StilCiizdanim offers users to dijital second-hand shopping and
clothing transformation chance. The platform’s gain creators to customers can be listed as clothing
transformation option through tailors/fashion designers, membership option to tailors/fashion designers,
buyers and sellers, and lower pricing of clothings compared to their first-hand prices.

Thanks to the platform, sellers can sell their clothes and gain financial benefit from them, buyers can buy
clothings with fair prices compared to first-hand versions in the comfort of their home or wherever they are
and tailors/fashion designers can reach the customer online easily.

One of the buyer's pain points can be stated as a trusting problem to the seller and her/his product quality
or originality. This pain will be relieved thanks to the seller scoring option in the app and one of the policies
of the platform where the seller can collect the sales fee when the buyer confirms that the delivery has been
safely received and that the product meets the specified standards. Also the buyer can return the product if
he/she does not like it. Another pain point of the buyer is the possibility of body inconsistency. The pain
can be relieved thanks to body measurements part in the product sharing stage and buyer’s right to return
the product.

6. STAKEHOLDER ANALYSIS

The stakeholder analysis provides a process to gather information about key stakeholders, their relations
and contributions into the project. The project can determine its steps with the stakeholder analysis and
have a deep knowledge about the stakeholders’ importance level. The stakeholders of the project listed
down below and the reason why they have been chosen as a stakeholder is because they have a negative
and positive effect on the project. It can be a person or an organization.13 stakeholders have been obtained
in the analysis and their relations have been shown whether it is direct or indirect and internal or external.
Classifying them into groups helps for further research about their impacts.

Grouping the key stakeholders into direct and indirect benefits to see their effects because especially the
project manager and project team members are really crucial for the success and maintenance of the project
but if the project does not take the benefit of their skills, the strategic planning would fail since they are one
of the main elements. Also, the stakeholders’ interest and concern into the project and determining them
help to take precautions.

People in the project should really consider abusers and rivals so that if the project owners want to be really
successful in the market, put the project into a really good place, be known very well and gain the trust of
the customers, they should take well-designed precautions and plan a way very strategically. Also, the
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possible actions against stakeholders can be taken. The analysis is a process of evaluating the project and
seeing potential changes in the system by seeing their interest and efficiency level.

Table 2. Stakeholder Analysis

Direct Indirect Indirect
Internal External Internal External Internal External
System
! ; Maltreaters
. . V|ewer Uantlvated
Project Manager |Customers Fashlorjrzfg:gners& team
Government members Rivals
Project Team a Municipalities
Members Investors Influencers _
Foundations

7. SYSTEM DESIGN

The design of the system enables to see requirements for the project. Therefore, the detailed flowchart and
data flow diagram are created to see the big picture of the system. In the detailed flowchart diagram, the
detailed steps are given so it will be known about the way the customer will be choosing. In the data flow
diagram, it will show the flow of the system with the required information.

7.1. Process Analysis of the System

7.1.2. Detailed Flowchart

Entering to the
application

Have an account

Entering the clothing
information and
photos

Choosing the
Iocation based
tailor/designer

Making a request
g 2bout the need and

Making a search in desired outcome

Want to buy
second-hand
clothes

Want to make a
request for clothing
ransformation?Z

Scrolling over the
screen

Submitting the
process

Adding them to the
shopping list

Logging out from
the application

Entering an address
and personal
information

Choosing the
method of payment

Making the order

Figure 2. Detailed Flowchart Table
The figure 2 above shows the basic process the user follows while using the application.

124



International Engineering and Technology Management Summit 2021- ETMS2021
Istanbul Technical University & Bahgesehir University

7.1.3. Data Flow Diagram
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Figure 3. Data Flow Diagram

The figure 3 above shows basic data flow in the application.

8. APPLICATION DESIGN

The user interface is designed to be friendly and easily reachable anytime when customers want to purchase
second-hand clothes, apply for clothing transformation and scroll over the items. The brands and products
will be categorized and according to the feedback and insights, both product portfolio range and the user
interface will be optimized. The customers can like their favorite products and brands so that they can reach
out to the desired items. Customers need to create a user account for purchasing second-hand clothes and
request for clothing transformation. The ordering system will start once the customer adds the product to
the shopping cart and fills out the required information like address, payment type, card information etc.
Later, they accept the data privacy issues and accept the payment, the order activity gets started and the
product will be prepared for the customer. The categorization will help customers to easily reach out to the
products or brands that they are looking for.
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9. COMMUNICATION PLAN

In order to have a clear communication way and set the roles of the stakeholders, the communication plan
must be done very strategically. Therefore, team members and the project manager can know how to give
a message to the target group. Otherwise, it could be very messy when it comes to communicating. There
is a very significant linkage between the stakeholder analysis and communication plan. Once everything is

S
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L56
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Figure 4. General View of Mobile Application Interface
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steadying, the better decisions will be taken for the project.

The table in the down below shows the communication type, its frequency, definition of the
communication, audience, objective and owner of the communication. This shows how much update will
be given to the project team members, stakeholders and any other external or internal audience. If this
communication plan is followed regularly, especially the internal audience will be much satisfied and it
would directly affect the external stakeholders in a positive way. Due to the pandemic situation, the
communication type most will be taken in online platforms and if there would be a convenience condition,
it could turn out to be face to face meetings. The project manager has a significant role in order to ensure
and provide robust communication because the target of the meeting, email, presentation or newsletter will
be in her/his responsibilities. For sure, project team members will also help for a flawless communication
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plan but still it will be her/his responsibility to ensure a dynamic environment.

Table 3. The Communication Plan

team
members

Description Frequency | Method Target Responsible | Purpose
Name of the How often | Way of Who will be | Who is What is the aim
communication | it will communication | the owner

happen audience
Team Meeting | 2timesin | Meeting Project Project Catching up the

a day (Online, F2F) Team Manager updates of the

project
Stakeholder Every 2 Email and Stakeholders | Project team | Progress report of
Enhancement weeks presentation and manager | the activities
Project Monthly Meeting Stakeholders | Project Reviewing critical
Condition (Online, F2F) and project | manager and strategic
Meeting team decisions
member
Catch up Report | Monthly Email and Customer Project Giving latest
newsletter manager and | updates and

progress about the
project
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10. CONCLUSION

Throughout the research, it is obtained that every year a lot of clothes are getting produced and this leads

to a huge amount of garment waste. The landfills are filled with the fashion waste so that the industry has

a direct effect on the breakdown of the planet by using the resources like energy and water unrestrainedly.

This problem might have seen a small part of the degradation but when it comes to the big picture, it is

obviously not leading a sustainable world for the future generations. The second-hand shopping and

clothing transformation are the solutions for this problem to decrease its impact on the environment. Many
companies already took some actions toward these solutions and adapted themselves but unfortunately this
only covers a small portion.

The existing solutions about second hand shopping and clothing transformation are available both in Turkey

and in the world but Turkey needs to take more steps about this problem because both clothing

transformation and second-hand shopping are only at the local level and not everyone is conscious about
their footprints. The tailors and designers are transforming clothes but the companies are not really doing
something for this problem. Istanbul is a good spot for second hand shopping but due to the pandemic
situation, almost everything needs to be turned into an online platform. As a result, both obtaining from the
literature research and existing solutions, the deficiency of applications in these methods should be fulfilled.
The aim of the project is to make a positive impact on the environment in terms of decreasing the garment
waste by applying digital second-hand shopping and clothing transformation. The recommendations of the
project topic can be said that the textile garment waste is at a critical level and not every organization and
individuals are conscious about their actions so the implementations of digital second-hand shopping and
clothing transformation will be decreasing the garment waste and contribute to the cycle of clothes with the
cooperation and collaboration so both companies and customers should prefer these types of applications.

The user-friendly app interface provides users to reach out to the application any time and make an order

for second-hand clothing transformation and create a request for clothing transformation. As a result, this

project contributes to sustainability and provides a great opportunity for customers to decrease their
garment waste and take strategic decisions in terms of financial situation and ecological balance by
transforming their clothes and selling, purchasing second-hand clothes.
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OZET

Giiniimiiz ekonomik sartlarinda artan kiiresellesme, teknoloji kullanim1 ve rekabet ger¢evesinde isletmeler
varliklarinin devamlilig1 i¢in yeni arayislar icerisine girmektedir. Pandeminin de etkisi ile birlikte uzaktan
calisma kavrami onem kazanmustir. Calisma igerisinde pandeminin uzaktan g¢alisma iizerine etkileri,
uzaktan ¢aligmanin avantajlari ve dezavantajlart incelenmis ve yapilan literatiir aragtirmalari baz alinarak
uzaktan ¢aligma ile verimlilik artig1 saglamaya yonelik oneriler iletilmistir. Artan kiiresellesme hareketleri,
teknolojik ilerlemelerdeki hizlanmalar, ekonomik siirlarin ortadan kalkmasi, mal ve hizmet siirelerinin
kisalmas1 gibi gelismeler isin ve is organizasyonunun yeniden yapilanmasimi zorunlu kilmis, isgi ve
igverenleri daha yogun bir rekabet miicadelesi ile kars1 karsiya birakmistir. Cagin getirdigi yeniliklere ve
gelisen teknolojilere ideal seviyede uyum saglamak esneklik olarak ifade edilmektedir. Esnek ¢alismanin
isverene en Onemli katkilar1 arasinda iiretkenligin ve caligan bagliliginin artmasi, isci devri ve
devamsizligin azalmasi yer almaktadir. Caligan acisindan bakildiginda ise 6zgiivenin, motivasyonun,
iiretkenligin, bagliligin artmasi ve is-yasam dengesinin iyilesmesi ana katkilar arasinda gosterilmektedir.
Artan is yogunluklari nedeniyle esnek calisma kavramini 6zellikle zaman yoniinde negatif sekilde
degerlendiren ve ek bir kazang olmaksizin c¢alisanlarini fazladan calistiran is verenler de karsimiza
¢tkmaktadir, bu nedenle kavramin yapisi ve gergevesi dikkatli bir sekilde planlanmalidir. Calisanin hak
kaybina, ig verenin ise kazang kaybina ugramayacagi sekilde bir diizenlemeye gidilmesi gerekir.

Yapilan ¢alismanin igerisinde uzaktan ¢alisma kavrami, literatiir aragtirmalart ile Covid-19’un uzaktan
calisma lizerine etkileri, uzaktan ¢aligmanin avantajlart ve dezavantajlart incelenerek verimlilik artis1 i¢in
cesitli Oneriler iletilmistir.

Anahtar Kelimeler: Covid-19, avantaj ve dezavantajlar, verimlilik artisi, Uzaktan Calisma
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1. GIRIS

Artan kiiresellesme hareketleri, teknolojik ilerlemelerdeki hizlanmalar, ekonomik smirlarin ortadan
kalkmasi, mal ve hizmet siirelerinin kisalmasi gibi gelismeler isin ve is organizasyonunun yeniden
yapilanmasin1 zorunlu kilmis, is¢i ve isverenleri daha yogun bir rekabet miicadelesi ile kars1 karsiya
birakmistir. Cagin getirdigi yeniliklere ve gelisen teknolojilere ideal seviyede uyum saglamak esneklik
olarak ifade edilmektedir. Esneklikle degisen kosullara en kisa ve en iyi sekilde uyum saglamak ve rekabet
giictinii arttirmak amaclanmaktadir. Esneklik ile zamanda ve mekéanda kesin sinirlar ortadan kaldirilir,
calisanlara bazi dzgiirliikler verilerek motivasyon artis1 saglanir. (Oztiirkoglu, 2013)

Esnek c¢alismanin isverene en onemli katkilari arasinda iiretkenligin ve galisan bagliliinin artmasi, isgi
devri ve devamsizligin azalmasi yer almaktadir. Calisan agisindan bakildiginda ise ozgiivenin,
motivasyonun, iiretkenligin, bagliligin artmasi ve is-yasam dengesinin iyilesmesi ana katkilar arasinda
gosterilmektedir. Calisan ve igveren arasinda giiven iliskisi esnek ¢aligma siirecinde ¢ok Onemlidir.
(Amritha, Ramana, & Narayana Reddy, 2017) Esnek c¢aligma zaman ve mekan konularinda ¢alisanlara
esneklik saglamakta ve bu sayede is-yasam dengeleri g¢er¢evesinde g¢alisanlar daha ¢ok soz sahibi
olmaktadir. Artan is yogunluklari nedeniyle esnek ¢alisma kavramini 6zellikle zaman yoniinde negatif
sekilde degerlendiren ve ek bir kazang olmaksizin ¢aligsanlarini fazladan ¢alistiran is verenler de karsimiza
citkmaktadir, bu nedenle kavramin yapisi ve ¢ercevesi dikkatli bir sekilde planlanmalidir. Calisanin hak
kaybina, ig verenin ise kazan¢ kaybina ugramayacagi sekilde bir diizenlemeye gidilmesi gerekir.
Oztiirkoglu arastirmasinda esnek ¢alisma modellerini zaman ve mekan cercevesinde; kismi siireli ¢alisma,
is paylasimi, esnek is siiresi, uzaktan calisma, ddiing is iliskisi, yogunlagtirilmis is haftasi, yillik is siireleri
modeli, emeklilige yumusak ge¢is modeli ve vardiya modelleri olarak siniflandirmigtir. Esnek c¢aligma
modelleri icerisinde en radikal olan1 uzaktan ¢alisma modeli olarak nitelendirilmektedir. (Oztiirkoglu,
2013)

Makale igerisinde uzaktan ¢alisma kavramu literatiir aragtirmalari ile Covid-19’un uzaktan ¢alisma iizerine
etkileri, uzaktan ¢aligmanin avantajlart ve dezavantajlar incelenerek verimlilik artisi i¢in ¢esitli 6neriler
iletilmistir.

2. LITERATUR

2.1 Uzaktan Cahsma

Uzaktan caligma hafta i¢i her sabah geleneksel bir ofise gitmeden, teknolojik ilerlemeler ve esneklik
sayesinde verimlilik adina yar1 zamanli veya tam zamanli olarak igverenin bulundugu konumun disinda
evden, ortak ¢alisma alanindan, yurt disindan vb. yiiriitillen isi ifade etmektedir. (Uluslararasi Caligma
Ofisi, 2020) Uzaktan ¢aligma siirecinde bilgisayar, telefon, monitor gibi teknik ekipmanlar ve yazilimin is
veren tarafindan saglanmasi kritik 6nem tagimaktadir.

Yeni nesil igverenler isin nerede yapildigina degil igin istenilen nitelikte ve sartlarda yapildigina
odaklanmaya baslamiglardir. Bu durum uzaktan ¢aligmanin yaygimlagmasini kolaylastiran bir etmendir.
(Oztiirkoglu, 2013)

Gelecegin is giicii raporuna gore yeni nesil yoneticilerin %69’u ¢alisanlarinin uzaktan caligmasini
desteklemekte ve arastirma 2028 yilinda ekiplerin %73’iiniin uzaktan calisacagini belirtmektedir.
(Upwork, 2020)

Uzaktan caligma ile birlikte is verenlerde calisanin ig takibinin dogru bir sekilde yapilmasi kaygisi
olusmaktadir. Bu gergevede termin siireleri takibi, baglanti noktalari ve baglanti zamanlarinin canli
kontrolii, ¢evrimigi siireler, islerin kalitesinin degerlendirilmesi gibi konular dijitallegsen is diinyasinin
imkanlar sayesinde daha ¢ok giindeme gelmektedir. (Glilmez, 2019)

2.2 Pandemi ile Birlikte Uzaktan Calisma Kavram

Covid-19 ve takibinde gelen kisitlamalar uzaktan caligma egilimini 6n plana ¢ikartmigtir. Pandemi
oncesinde de uzaktan galisma cesitli iilkelerde ve is kollarinda genellikle ay icerisinde smirl kalacak
sekilde uygulanmaktadir. Covid-19 ile beraber mevcutta uzaktan ¢aligma kiiltiiriine bilgi teknolojileri
kapsaminda hazir olan sirketler daha hizli uyum saglarken, buna yonelik bir adim atmayan sirketlerin uyum
saglamasi biraz daha zor olmustur.

Amerika’daki yoneticiler ile yapilan bir arastirmaya gore pandemi dncesinde ekiplerinin %20’sinden daha
azinin evden calistigl durumda pandemi ile beraber bu oranin %80’e ¢iktig1 goriilmiis. Pandemi 6ncesinde
evden caligmaya kars1 isin dogasi geregi ¢alisanin ofiste olmasi gerekir, ¢alisanlart uzaktan yonetmek zor,
¢alisanlarin dogru ekipmanlar-yazilimlar ile desteklenmesi miimkiin degil, list yonetim uzaktan ¢alismayi
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desteklemiyor gibi gerekcelerle uzaktan ¢calisma konusuna sicak bakmayan yoneticilerin birgcogu pandemi
stirecinde bunun yapilabildigini ve etkinligini deneyimleme firsat1 yakalamustir. (Forbes, Birkett, Evans,
Chung, & Whiteman, 2020)

Deloitte 2020 yilinda Tiirkiye genelinde 17 farkli ilde 334 katilimci ile yaptigi arastirmada Covid-19 salgini
cergevesinde uzaktan calisma sistemine gecis ve alinan/alinmayan aksiyonlarin ¢aliganlar iizerindeki
etkilerini incelemistir. Arastirmaya gore katilimeilarin %24,2'lik kisminin salgin 6ncesinde uzaktan ¢alisma
uygulamasi uygulamasimin bulunmaktadir. Pandemi ile beraber %48,7’sinin tiim ¢alisanlari ile uzaktan
caligmaya gegtiklerini, %43,2’sinin kismi olarak gecis yaptigmi %8,1°lik kismin ise mecburi bir durum
olmadig1 miiddetge sirkette/sahada caligmaya devam ettiklerini gostermistir. Uzaktan ¢aligmaya gecis il
bazinda incelendiginde Istanbul’daki sirketlerin buna daha hizli uyum sagladigi goriilmiis ve evden ¢alisma
uygulamasinda en ¢ok zorluk yasanan konunun kiltiir ve aligkanliklar oldugu belirlenmistir. Calisanlar
uzaktan ¢alisma siiresince en ¢ok sosyallesmeye ihtiya¢ duymuslar ve iletigim eksikligi hissetmislerdir.
Uzaktan ¢aligma modeline hizli ge¢is yapan sektorlerin baginda E-Ticaret, Medya ve Reklam sektorleri
gelmektedir. Uzaktan ¢aligmanin verimlilik iizerine etkisi incelendiginde katilimcilar %38,2’lik kismi1
verimlilige olumlu bir etkisi oldugunu savunurken %22,6’lik kisim olumsuz etkiledigi goriisiindedir, kalan
%39,2°lik katilimer ise olumlu — olumsuz bir etkisi olmadigini savunmustur. Gelen olumsuz
degerlendirmeler agirlikli olarak kiiltiir ve aligkanlik kapsaminda degerlendirilebilecek konulardan
kaynaklanmaktadir. Salgin sonrasinda katilimcilarin uzaktan calismaya bakis agilari incelendiginde
%72,9’u uzaktan ¢alismanin devam etmesi gerektigini belirtmistir. Anketteki genel oranlara bakildiginda
sektor ve departmanlarin kendi dinamikleri ¢ercevesinde cevaplarin farkliliklar gosterdigi sdylenebilir.
(Deloitte, 2020)

2.3 Uzaktan Cahsmanin Avantajlari

Uzaktan calisma rahat, esnek ve saglikli bir ortam olusturarak maddi ve vakit tasarrufu saglamis,
calisanlarin ev ile daha fazla ilgilenebilme imkéani olusturarak i verimliligini ve yaraticiligt arttirmistir.
(Tuna & Tiirkmendag, 2020)

Uzaktan galisma deneyimi olan 212 akademisyen ile uzaktan ¢aligma ve ig-yagam dengesi iizerine yapilan
aragtirmaya gore uzaktan ¢alismanin avantajlart; esnek caligma saatleri (%80,7), ulasim ve trafik sorunun
olmamasi, (%76,9), isin her yerde yapilabilmesi (%69,8), zorunlu sosyal iliskilerin ve igi bolen unsurlarin
olmamasi (%57,5), ¢alisma ortaminin rahatligi (%55,2) ve ¢ocuklarla/aileyle daha fazla zaman gegirme
(%43,4) olarak belirlenmistir. (Uysal & Yilmaz, 2020)

Uzaktan galisma merkezi ¢alisma konumlarina olan ihtiyaci ve tasima maliyetlerini diisiirmekte, trafik
sikistkligin1 ve hava kirliligini azaltarak merkezi ¢aligmaya siirdiiriilebilir bir alternatif olmaktadir.
(Belzunegui-Eraso & Erro-Garcés, 2020)

Farkl1 bir arastirma ile yoneticilerin ¢alisanlarinin uzaktan ¢alisma deneyimlerine bakig agilari incelenmis,
iiretkenligin ve konsantrasyonun arttig1 yoniinde geri doniigler alinmigtir. Pandemi dncesinde y0neticilerin
%57,3’ii ¢alisanlarinin  kariyerlerinde ilerleyebilmek ve {iretken olabilmek igin ofise gelmelerini
savunurken pandemi ile beraber bu oran %37,5’¢ diismiis, yoneticilerin %68,1’1 esnek c¢aligmayi
performans arttirict bir arag olarak gérmeye baglamigtir. (Forbes, Birkett, Evans, Chung, & Whiteman,
2020)

2.4 Uzaktan Calismanin Dezavantajlar:

Tuna ve Tiirkmendag tarafindan 58 beyaz yakali ¢alisan iizerinde yapilan aragtirmaya gore evden ¢aligma
siirecinde bazi amirler kat1 ve agresif tavirlar ile kontrolcii bir sekilde isleri yiiriitmeye ¢alisirken bazi
amirler ise destekleyici ve anlayisht bir tutum sergilemislerdir. Katilimeilar evden calisma siirecinde
sosyallesme ve takim c¢aligmasinin yavasladigini, bireysel sorumluluklarin arttigini ve bu durumlarin da is
motivasyonunu biiyiik dl¢iide etkiledigini belirtmislerdir. Calismanin bulgulari arasinda ¢alisma zamanini
esnemesi ve uzamasi, ev hayatinda ¢ocuklu ortamlarda siiregelen toplantilarin zorlugu, is yeri disiplininin
bozulmasi ve is yiikiiniin artmasi gibi negatif durumlar bulunmaktadir. (Tuna & Tirkmendag, 2020)
Calisma zamaninin uzamasi ve is yiikiiniin artmasi, takibinde hata yapma ylizdesinin artmasina ve verimin
diismesine neden olabilmektedir. Uzaktan ¢alismanin yayginlagsmasi ile beraber birgok sirketin ¢alisanlarini
somiirdiigii ve evde galigma ortaminin olugturulmasi i¢in yeterli adimlar atilmadig1 gézlemlenmektedir. Bu
kapsamda ¢aligani korumaya yonelik yasal diizenlemelerin getirilmesi gerekmektedir. (Duran, 2021)

212 akademisyen ile yapilan uzaktan c¢alisma deneyimi arastirmasina goére uzaktan caligmanin
dezavantajlar1 arasinda; Ozel hayat/aile yasami ile is hayati sinirlariin belirsizlesmesi (%72,6),
hareketsizlik (%70,2) sosyal etkilesimden mahrum kalma (%59,4), isin higbir zaman bitmemesi ve ¢aligma
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psikolojisinden kurtulamama (%53,7), ev ortaminin sagladig: rahatligin dikkat dagitici etki yaratmasi
(%53,3), isin stirekli boliinmesi (%47,6) gibi faktorler yer almaktadir. (Uysal & Yilmaz, 2020)
Aragtirmalara gore ¢alisanlarin terfi gibi konularda uzaktan ¢alisma siirecinde kendilerini yeteri kadar
gosterememe gibi tedirginlikleri bulunmaktadir, iletisimin azalmasmin kariyer yolunda bir problem
olusturabilecegi diisiiniilmektedir.

Uzaktan g¢alisma ile yogun calisma temposunda siirekli bilgisayar basinda giinii gecirmek, hareket
miktarmin azalmasina ve karpal tiinel, bel agrisi, boyun agris1 gibi meslek hastaliklarina yol agmaktadir.
(Gilmez, 2019)

3. METODOLOJi

“Pandeminin Calisanlar Uzerindeki Etkisi” bashg1 ile beyaz yaka olarak ¢alisan insanlarla paylastigimiz
anketimizde 10 soru bulunmaktadir. Calisanlarin pandemi siirecinde hangi sekilde ¢alistigini, hangi ¢alisma
grubunun ne gibi faydalar sagladigini, zorluklar yasadigini1 ve pandemi sonrasi ¢alisma hayatlarina nasil
devam etmek istediklerinin cevaplarini aldik. Anketimiz herhangi bir yas grubu olmadan beyaz yaka
calisanlarla, online platfrom tizerinden form doldurularak cevaplandirilmistir. 227 kisinin katilimi
saglanmigtir.

4. ANALIiZ VE DEGERLENDIRME

227 kisinin katilmryla gerceklestirilmis olan ankette katillanlarin %50’si tamamen uzaktan calistigini,
%28,76’s1n1n hibrit bir bicimde, %20,35’inin tamamen ofisten calistigin1 belirtmistir. Pandemi siirecinde
tamamen uzaktan ¢alisan katilimcilarin %82,3’# sirketinin pandemi siirecini yonetiminden memnunken,
hibrit calisanlarin %69,23’#, tamamen ofisten calisanlarin ise %58,7’si siire¢ten memnun olduklarini
belirtmiglerdir. Katilimeilarinin ¢ogunlugu sirketlerinin pandemi stireci yonetiminden memnun olsalar da
tamamen uzaktan ¢alisanlarin ofise kismi veya tamamen gidenlere gére memnuniyeti gozle goriiliir sekilde
ciddi oranda fazladir. Bu pandemi siirecinde ofise ugramak zorunda birakilan ¢alisanlar sirketlerinin
yonetiminden rahatsiz olabilmektedirler.

Pandemi déneminden sonra sirketinizin ¢aligma yontemi nasil olacak sorusuna karsilik verilen cevaplarin
biiyikk ¢ogunlugu higbir fikrim yok seklinde olmustur. Sirketlerin biiyiikk ¢ogunlugu halen pandemi
sonrasinda nasil ¢alisacaklarini calisanlarina aktarmamis durumdalar. Ancak bir fikrim yok disindaki
cevaplara baktigimizda ise genel olarak tamamen uzaktan ¢alisanlarin hibrit sisteme, hibrit sistemde
calisanlarin ise tamamen ofise donecekleri gibi bir sonug gézlemlenmektedir.

Pandemi doneminden sonra hangi sistemde calismaya devam etmek istersiniz sorusuna verilen cevaplar da
hibrit sisteme yatkinligi goéz oniine sermektedir. Pandemi siireci boyunca hibrit sistemde ¢aliganlarin
%87,69’luk kismui hibrit calismaya devam etmek isterken, %7,69 u tamamen uzaktan, geri kalan %4,62°lik
dilim ise tamamen ofise donerek ¢alismaya devam etmek istiyor. Pandemi déneminde tamamen uzaktan
calisanlarin ise %60,18’lik kismi pandemi sonrasinda hibrit ¢alisma sekline gegmek istiyor. %38,05’1ik
dilim ise tamamen uzaktan ¢aligmanin kalici olmasini istiyor. Geri kalan %1°lik ¢ok kiigiik bir bolim ise
tamamen ofise donmek istiyor. Anket sonuglarina gore pandemi donemi boyunca tamamen uzaktan
calismaya geemis sirketlerin pandemi sonrasinda tamamen ofise donme karart olursa c¢alisan
memnuniyetinde gozle goriiliir bir diisiis olabilir. Bunun disinda pandemi déneminde tamamen ofiste
calismis galisanlarin %45,65’lik kismi hibrit ¢aligma isterken %47,83’liik kismi tamamen ofisten ¢alismaya
devam etmek istiyor. Pandemi boyunca ofisten ¢alismaya devam eden ¢alisanlarin yalmzca %6,52°lik ¢ok
kiictik bir kism1 tamamen evden caligmak istiyor. Yani tamamen uzaktan calismayr deneyimlememis
calisma grubunun tamamen uzaktan ¢aligmaya kars1 bir 6nyargi besledigi goriilmektedir.

Uzaktan calisma seklinin hayat kalitenize etkisi sorusuna aldigimiz cevaplarda hem hibrit hem de tamamen
uzaktan ¢aliganlarin biiyiik cogunlugunun memnun oldugu goriilmiistiir. Tamamen ofiste ¢aliganlar uzaktan
calismadiklari i¢in bu soruya vermis olduklari cevaplari degerlendirmeye katilmamigtir. Tamamen uzaktan
calisanlarin, hibrit ¢alisanlarin hayat kalitesini arttirma seviyesine goére bir adim onde olduklar
gozlemlenmistir. Tamamen uzaktan ¢alisanlarin %31,86°s1 artirdi, %21,241 ¢ok artird1 cevabini vermistir.
Buna karsilik hibrit calisanlari %41,54%{, %10,77’si ise ¢ok artirdr demistir. Iki ¢alisan tiirii icin de ¢ok
diistirdii cevabi yok denecek kadar azdir.

Sizin i¢in pandemi donemindeki ¢alisma bi¢iminizin en zor yani neydi sorumuza aldigimiz cevaplarda
kayda deger farklilik yalnizca iki segenek arasinda ¢ikmistir. Tamamen uzaktan caliganlar ig¢in ¢alisma
temposunun yogunlagsmasi segenegi %33 ile tamamen ofisten ve hibrit calisanlara gore ayrisirken, hibrit
calisanlarin motive olamamak secenegi %35 ile diger iki calisma tiirtinden ayrilmistir. Sosyallesememe
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tim caligma tiplerinde ¢alisan insanlar igin ortak bir sorun olarak goriinmektedir. Tamaminda %30’ un
iistiinde sosyallesememe orani goriilmektedir.

5. UZAKTAN CALISMA ILE VERIMLILIK ARTISI, ONERILER

Uluslararas1 Caligma Ofisinin Temmuz 2020°de yayinladigt “Covid — 19 Ortaminda ve Sonrasinda Uzaktan
Caligma Kilavuzu” ile uzaktan c¢aligmada c¢alisanlarin esenliginin saglanmasi ve iiretkenligin
siirdiiriilebilirligini 8 ana baglik altinda incelenmistir ve sirketlerin uzaktan ¢alismanin stirdiiriilebilirligi
kapsaminda almasi gereken aksiyonlar belirtilmistir. Calisma siiresi ve is oOrgiitlenmesine odaklanma,
performans yonetimine odaklanma, dijitallesmeye odaklanma, iletisime odaklanma, is sagligi ve
giivenligine odaklanma, yasal ve sozlesmesel sonuglara odaklanma, egitime odaklanma ve is-yasam
dengesine odaklanma konularinda sirketlerin iginde bulunduklan kiiltiir ¢er¢evesinde aksiyonlar almasi
gerekmektedir. (Uluslararas1 Calisma Ofisi, 2020)

Aragtirmalara bakildiginda bazi faktérler hem avantaj hem de dezavantaj olarak gosterilmektedir. Ev
ortaminin uzaktan ¢aligma siirecinde rahatlik ve odaklanmay1 saglamasi yaninda ev ortami rahatliginin
dikkat dagitic1 bir etki olusturdugu durumlar da bulunmaktadir. Buradan g¢alisanlarin uzaktan ¢aligma
stirecine uyumlar1 ve ihtiyaclariin bireysel olarak degerlendirilmesi gerektigi ortaya ¢ikmaktadir. Her
calisanin ev ortami c¢alismaya uygun olmayabilir, farkli motivasyon kaynaklar1 ve beklentileri olabilir,
yoOneticilerin ¢aliganlar ile yakindan iletisim kurmalari ve bu motivasyon kaynaklarimi ve performans
sorunlarini yakindan takip etmeleri biiyiik 6nem tagimaktadir.

Uzaktan c¢aligma siirecinde yoneticilere bir¢ok sorumluluk diigmektedir. Bu sorumluluklarin baginda
calisanlar ile seffaf bir iligki kurulmasi ve ¢aligan ihtiyaglarinin, motivasyon kaynaklarinin dogru bir sekilde
takip edilebilmesi, i dnceliklendirmelerinin dogru yapilmasi, ¢alisanlarin kigisel durumlarinin gézetilerek
calisma esnekligi saglanmasi, c¢alisanlar arasi is dagiliminin esit bir sekilde yapilmasi gibi konular
gelmektedir. Bu siiregte yoneticilerin siklikla 6zellikle pozitif yonde geri bildirim vermeleri ¢alisan
performansini arttiracaktir. Artan is yogunlugu gergevesinde is yasam dengesinin diizenlenmesi noktasinda
da ¢aliganlarin desteklenmesi ve yonlendirilmesi gerekir. Yoneticiler bu ¢ergevede gerekirse egitimler ile
desteklenmelidir.

Daha o6nce ofisten ¢alisan, Covid-19 siirecinde uzaktan galismaya baglayan yaklasik 1000 yetiskin ile
yapilan bir arastirmada Z kusagi ¢alisanlarinin iigte ikisi ve Y kusagimnin beste iiciinden fazlasi toplantilar
ve video goriismeleri ile islerini yapmalariin zorlagtigin1 séylemistir. Evden ¢alismaya bagladiklarindan
beri sirkete yonelik giincel durumlar hakkinda daha az bilgilendirildiklerini, daha az iletisimde
hissettiklerini belirtmisler. (O'Halloran, 2020)

Aragtirmalara gore ¢alisirken mola vermek ¢aligma verimini arttirirken stresi azaltmaktadir. Buna yonelik
yakin zamanda Microsoft toplantilar arasinda zaman birakilmasiyla beynin stres seviyesi iizerine bir
aragtirma yaymlamigtir. Aragtirmada mola vermeden ¢aligan bir grup ile toplantilar arasinda 5-10 dakika
mola vererek c¢alisan bir grup karsilastirilmis ve karsilastirma sonucunda iki grubun beyin dalgalar
incelendiginde mola vererek ¢alisan grubun giin icerisinde stres seviyelerinde kii¢iik dalgalanmalar olurken
mola vermeden ¢aligan grubun stres seviyesinin siirekli olarak arttigi gézlemlenmistir. Toplantilar arasinda
ara vermenin beynin kendini yenilemesine imkan taniyarak tiretkenligi ve odaklanmayi da arttirdig
belirtilmektedir. (Microsoft, 2021) Sanal toplantilarin aktif katilim saglayacak ilgili kisiler ile amacin net
bir sekilde tanimlandig1 ve dnden hazirlik yapilarak dogru iletisim ile yiiriitilmesi toplantilarin verimini
arttiracak ve sayilarini azaltacaktir. Calisanlarda tiikenmislik sendromunun dnlenebilmesi icin ¢aliganlara
uzaktan c¢alisma donemlerinde odaklanabilecekleri ve dinlenebilecekleri zamanlarin ayrilmasi
desteklenmelidir.

Deloitte arastirmasinda ¢alisanlar i¢in sik ve agik iletisimin ig konular1 ve sosyal etkilesimler ¢ergevesinde
Onemini iletmis, etkili ¢alismak konusuna vurgu yaparak dogru bir ¢aligma alan1 ve dogru planlama ile
ilerlenmesi gerektigi belirtmistir. Teknolojinin etkin kullanilmasi gerektigini belirterek etkili iletisimde
beden dilinin %55 6neme sahip olmasi nedeniyle goriintiilii iletisim araglarina daha sik yer verilmesini ve
erigilebilirlik ile ¢alisanlar arasi proaktif bir iletisim kurmay1 dnermistir.

Ydneticiler ve liderler i¢in tavsiyeleri i¢erisinde beklentileri dogru yonetmek, uzaktan ¢alisma ile saglanan
faydaya odaklanarak pozitif yaklasimlarla rol model olmak, ekip i¢i ve bireysel iletisimi siki tutmak,
performansi degerlendirmek ve gelisen teknolojiyi yakindan takip ederek is ¢iktilarinda en iyi sonuglara
ulagmay1 hedeflemek yer almaktadir. (Deloitte, 2020) Yoneticilerin ¢alisanlar ile geri bildirimler ve
destekleyici yaklasimlar iizerinden seffaf bir iletisim kurmalar1 ¢aliganlarin da karsiliginda daha acik bir
iletisime yonelmelerini saglamaktadir.
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Uzaktan ¢aligmanin en dnemli noktalarindan birisi de sosyallesmedir, bu ihtiya¢ ¢ergevesinde ¢alisanlar
pandemi sonrasinda mekan bagimsiz ¢alisma olanagi sayesinde birlikte ¢aligma ortamlarini daha ¢ok tercih
edecek ve mola verdiklerinde sosyallik ihtiyaclarini kargilayabileceklerdir. (Giilmez, 2019)

6. SONUC

Pandemi ile beraber sirketler uzaktan ¢aligmanin uygulanabilirligini ve calisma etkinligini arttirdigini
gozlemleyerek bu sekilde daha ¢ok kar edebildiklerinin farkina varmistir. Google, Microsoft, Twitter, Kog
Holding, Akbank gibi bazi is verenler zorunluluk kapsaminda gecis yaptiklari uzaktan galigma diizenini
benimseyerek pandemi sonrasinda da ofis ¢alisanlarinin biiyiik bir kisminin tamamen evden ¢alisacagini
duyurmustur.

Yapilan aragtirma ve anketler ¢alisanlarin Covid-19 kisitlamalari sonrasinda da daha sik uzaktan ¢aligma
istekleri oldugunu belirlemistir. Ekiplerin salgin 6ncesinde evden ¢aligmasina direnen liderler de bu siregte
uzaktan ¢aligmay1 deneyimlemis ve bunu desteklemeye baglamislardir. (Uluslararasi Caligma Ofisi, 2020)
Birlesik Krallik genelinde 1000 KOBI sahibi ile yapilan ¢alismada ii¢c KOBI’den birinin salgin sonrasinda
da esnek calismay1 planladiklart goriilmistir. (Smith, 2020)

Uzaktan ¢aligmanin sirkete getirdigi avantajlar ve yapilan arastirmalar dikkate alindiginda uzaktan
calismanin yeni normalde hayatimizda 6nemli bir yer tutacagini sdyleyebiliriz. Ancak sirketler uzaktan
calismanin calisan iizerinde olusturdugu dezavantajlart da géz Oniine almali ve calisan ihtiyaclarim
karsilayacak, memnuniyetlerini arttiracak adimlar1 atmalar1 gerekmektedir.

Yoneticilerin uzaktan ¢alisma siirecinde adil, etkili ve verimli bir ¢alisma i¢in planlama konusuna agirlik
vermeleri gerekecektir. Dogru planlama ve ig boliimii ile is - yasam dengesi saglanabilmektedir. Calisma
saatleri ve sosyal yasam saatlerini igerecek sekilde gilinii planlamak uzaktan ¢aligma surecini ¢ok daha
verimli hale getirecek ve paralelde ¢aligan memnuniyetini arttiracaktir.

Uzaktan g¢alisma yeni bir i modeli olarak gelecegin is diinyasinda sikga yer alacaktir. Sirketlerin ve
calisanlarin i¢inde bulunduklari ¢evre ve getirdigi dinamikler ile beraber bu yonde stratejik aksiyonlar
almalari kaginilmazdir. Bu siiregte giiven ve agik iletisim en 6nemli faktorler igerisinde yer almaktadir.
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PRIORITIZING STRATEGIC DECISIONS IN COLD SUPPLY CHAIN BY

DEMATEL AND VIKOR
Dilan SARPKAYA Giil TEKIN TEMUR
Bahgesehir University Bahgesehir University
ABSTRACT

In a developing and changing world, industries and companies need to maintain their presence. For this
reason, they also have to develop their supply chain operations to maintain their competitive advantage in
the market. The developing world, on the other hand, affects not only the way they do business, but also
the environmental order in a very high way. Worldwide, not only individuals but also companies are taking
improvement and development steps towards environmental awareness. The cold supply chain is important
because it covers carbon emissions, fuel consumption, waste and efficiency. In this study, the strategic
decisions of manufacturers involved in the cold supply chain are prioritized with decision-making trial and
evolution laboratory (DEMATEL) and the effect of the relations between criteria is included. The most
critical factors resulting from DEMATEL has been used as an input to rank and select strategic decision
alternatives in cold food chain with VIKOR method.

Keywords: DEMATEL, cold supply chain, perishable products, VIKOR
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1. INTRODUCTION

The supply chain can be described as a network of organizations responsible for the creation and
distribution of products and services from design to execution to the end consumer, while supply chain
management is simply better communication within and among supply chain actors (Mangan et. al., 2014).
Cold supply chains are also termed as temperature-controlled supply chains. From the point of origin to the
point of consumption, the process involves a logistics and supply system that offers a sequence of facilities
for sustaining optimal conditions for commodities within a defined temperature range (Tsai and Pawar,
2018). It helps to enhance and preserve the shelf life of goods such as fresh agricultural goods, seafood,
frozen food, photographic film, chemicals, and pharmaceutical medicines, among others (Roy and Kumar,
2017).

In the action plan published by the Ministry of Agriculture and Forestry of the Republic of Turkey, food
losses and food wastes are also defined in separate ways and the action plan is presented. Food losses are”
the reduction in the amount of edible food available for human consumption at various stages of the supply
chain". In addition to numerical losses in food products, there may also be deterioration in quality, which
can lead to losses in terms of economic and nutritional value. Food waste is mainly due to the decision to
scrap or discard reliable food while the food system still has value (social, economic and nutritional) at the
distribution, service sector and household level (FAO, 2019). Considering the importance of new plant
investment and product development, relationship between manufacturers and retailers play crucial role.
The major supermarkets now deal with just a handful of suppliers in key product areas and take every
opportunity to pass responsibility for quality control and procurement, storage and distribution upstream to
their key suppliers, in return for which the chosen few are rewarded with volume growth (Fearne and
Hughes, 1999).

The food market is becoming increasingly consumer-driven, as seen by an increase in knows how to handle,
goods, recipes, and product releases; improved logistical performance owing to retailer supply chain
restructuring; and low retail margins, putting downward pressure on manufacturer pricing (Pieter van Donk,
Akkerman & van der Vaart, 2008). Various developments in the food supply chain, through agriculture to
retail consumer goods, have resulted in flexibility needs that counteract the capabilities of the food
processing Industries' internal structure such as short lead times and small batches (Wezel et. al., 2005).
Considering freshness and security of products, cold chain management can improve the process (Gogou,
Katsaros, Derens, Alvarez & Taoukis, 2015). Oskarsdottir and Oddsson (2019) indicated that it is important
to be able to ensure product quality and safety in the global food trade. This is not an easy process because
food processing entails several steps, and the final products must be delivered to a variety of markets,
including regional, national, and international markets, depending on the consumer. Food safety is a major
concern in the food sector, but as the food manufacturing industry has grown and the food supply chain has
become more specialized, food safety and quality control have gain much more attention (Hsiao, Chen &
Chin, 2017).

According to Gustavsson et. al. (2011), when food waste is analysed, eggs, meat, fish and seafood, dairy
products, roots and tubers, fruits and vegetables, and so on, most of the commaodities have a close share of
each other. In the same study, the causes of food losses were tried to be analysed. These are the reasons for
low-income countries: poor storage facilities, poor infrastructure and transportation, lack of refrigeration,
stubborn market facilities, poor packaging. The reasons in high-income countries are: quality standards
(discoloured, broken), poor temperature management especially in retail during display, limited focus on
waste and lack of planning, leftovers.

It is believed that with the increase of technological developments, greenhouse gas emissions to the
environment also increase with the fact that it is responsible for global warming, causing climate change
(Ojo et. al., 2020). When perishables are held in the supply chain for an excessive amount of time, energy
demand would increase, and this process ends up with a high carbon footprint results (Vrat, Gupta,
Bhatnagar, Pathak & Fulzele, 2018). In addition to that, with the improvement of people's standard of living
over time, the demands for the consumption of fresh food and fresh agricultural products increased rapidly,
food safety garnered great interest (Daofang, Zhu & Lin, 2015).

Most of the cold supply chain studies in the literature are related to the transportation systems of products
and are aimed at minimizing operational costs and reducing environmental pollution (Vrat, Gupta,
Bhatnagar, Pathak & Fulzele, 2018). However, cold supply chain management is the way of integrating
existing market operations along with the value chains, including special activities for perishable goods
preservation, where more suppliers of certain raw materials or manufacturing cells of certain semi-products
emerge in order to generate value for the end consumer (Bogataj, Bogataj & Vodopivec, 2005). In this
context, strategic decisions made by organizations also affect the cold supply chain processes. In this study,
it is aimed to analyse the cause-and-effect relationship between strategic decisions taken by firms and to
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determine the most effective factor. The most effective factor will be optimized. In terms of strategic
decisions of cold chains, there are lack of studies that includes mathematical models and case studies for
decision making especially for storage activities (Chaudhuri et. al., 2018). For strategic decisions, there are
alternatives in the literature that could be taken into account: cost, investment/ROI, consumer related issues,
market challenge (Aramyan, 2007), governmental issues (Dai, Wu & Si, 2021), collaboration among supply
chain members (Cao and Zhang, 2011), organizational skilfulness (Cetinkaya, 2011), top management
support (Joshi et al., 2012).

In the next sections, the literature on the subject is reviewed and the importance of the subject is stated, in
section 3 the reason of chosen method explains, the steps that applied and the process flow are specified in
the 4th section as the proposed methodology section, the results of the applications and conclusions are
included in the 5th section.

2. LITERATURE REVIEW

Raut et. al. (2019) studied third party logistics selection and evaluation through fuzzy DEMATEL tool. The
study focused more specifically on fruits and vegetable supply chain process in order to improve food losses
during cold supply chain activities. Authors concluded that cold third party logistics providers play crucial
role to increase effectiveness of food supply chain. Since the sector is very volatile and fuzzy, logistics
providers’ equipment with efficient precooling and temperature variability controlling resulted as most
important factor for selection criteria.

Industry 4.0 has recently emerged as an area that has been the subject of a variety of studies. In this context,
the potential effects of Industry 4.0 in the sustainable food supply chain are examined by Ojo et. al. (2018).
In the study, a novel model is presented new tools resulting from technological advances. In this model, a
new supply chain system is proposed by integrating sustainable food chain processes and components
included in Industry 4.0. Integrated supply chain system includes big data, cloud computing, cyber-physical
system, automation and robotics, internet of things.

Oskarsdottir and Oddsson (2018) conducted a study which specifically applied to meat and fish companies’
supply chain. In order to obtain cold supply chain effectively, use of traceability systems are advantageous.
Along with the developing technology, there are also advances and diversities in tracking systems. With
the decision support framework created, it is aimed that users choose the appropriate tracking system for
their cold food chain. Again, thanks to this framework, all decision-makers operating in the cold food chain
can use it.

Food cold chain systems need to be accurately detected and identified in order to predict quality of the
product (Ruan, 2020). Quality prediction model of a food cold chain system based on performance
evaluation model/fuzzy comprehensive evaluation method constructed. Quality distribution, food cold
chain in terms of management, warehousing, customer and logistics activities are considered as main
activities. Authors applied the study to fresh agricultural products and concluded that quality management
system identified by big data is more accurate and the total system is more optimized.

Shashi et. al. (2020) mentioned that there is still lack of literature about food cold chain management which
actually should improve by industries, governments, research centres and academia. Also scholars can
develop joint researches according to their research fields. In terms of methodology, they systematically
reviewed published articles for past 25 years. Bibliometric analysis and network analysis indicated four
research areas that uncovered in food cold chain. These four areas are: use of RFID technologies, production
and operation planning models, waste of after harvest and food cold chain critical issues.

Similar to Shashi et. al. (2020), bibliometric analytics and network analytics are used by Vrat et. al. (2018)
for sustainable cold chain for perishable food products. A literature review of the study was conducted for
articles published between 1985 and 2017 for specific keyword sets. Perishable products need careful
management in the supply chain process. Logistics of perishable products can negatively affect the
environment. Also reviews indicated that, published articles can be divided into three groups of research
areas: perishable products’ sustainable transportation, sustainable cold chain strategies integration and
refrigerated containers’ adverse environmental effect. However, as a result of literature review analytics,
there is lack of researches about sustainable freight transportation. Since 2015 researches in that area is in
an increasing trend.

Peng (2019) asserted fresh food logistics transportation especially in China is in development stage. Cold
chain logistics implications and researches are still in the development stage and transportation costs should
be optimize. This is why, improved generic algorithm is applied by author in order to cope with urban cold
chain transportation path problem in China. Compared to traditional algorithm, cost reduction in terms of
financial and human resources, energy savings, capacity and time constraints’ relief and transport
efficiency, accuracy are resulted in this model.
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Qiu and Zhao (2019) conducted conceptual model for the taxonomy of food cold chain logistics. In other
words, the study discussed The taxonomy of sprawl patterns, the related characteristics of each particular
sprawl pattern, and their relationships with the operational efficiency of the food cold chain logistics
(FCCL) network. Beijing city region in China is selected as a study area. The location is indicated as the
most important growing coastal metropolitan areas. Standard deviational ellipse analysis and kernel
analysis are used methodologies in the article.

Considering downward, backward, sales and after sales transportation activities, Golestani et. al. (2021)
studied green hub location problem. In the study, multi item temperature joint distribution and perishable
products’ features are focused in cold supply chain network. They aimed to achieve green hub allocation
both tactical and strategic decisions are included. Moreover, the first objective is to minimize the total cost
(transportation costs, temperature costs, hub deployment, carbon emission cost), while the cost of carbon
emission is also added as a parameter, and thus environmental costs are also taken into account. The second
objective is defined as higher quality of perishable products that delivered to customers.

Special issue on next generation cold supply chain analysed by Tsai and Pawar (2018) literature review in
terms of risks and uncertainties. It is indicated that China and India which are also most crowded
populations have more post-harvest food waste because inefficient cold supply chain systems. Therefore,
these and similar problems should be examined on the basis of country and context. Because of the high
level of uncertainty and vulnerability, the risk and resilience of supply chain activities also increases. It is
also mentioned that these risks can be prevented by taking advantage of the benefits of digitalization. In
addition, the study of factors that cause perishable products to deteriorate can also affect the efficiency of
supply chain operations.

3. METHODS

In the developing world, with the increasing importance of the cold food chain from an economic,
environmental and social point of view, it may be necessary to determine the points that are important for
the improvement and development of the cold chain process. Important points are examined in terms of
strategic decisions. Farm-level decision making, agricultural policy, and SCM decisions can be analysed
actual issues by multi-criteria decision making (MCDM) as a tool that increase its importance day by day
(Yazdani et al., 2019). Latest studies indicate that use of MCDM models enable the process and provide
trustworthy results. Hodgett (2016) mentioned distinction between MCDM methods’ categories; multi
attribute (MA) methods and outranking methods. According to MA approaches combine a decision issue
into a function that is optimized to produce a numerical result for each option. To sort or rank the
alternatives, outranking techniques determine pairwise outranking assessments of each pair of options. The
Decision Making Trial and Evaluation Laboratory (DEMATEL) is developed by Geneva Research Centre
between 1972 and 1976. The method analyses cause and effect relationships between factors in complex
systems and interdependent relationships among defined factors which defined by experts through various
techniques (Si et al., 2018). DEMATEL method application steps are provided below:

Step 1: Criteria are evaluated by experts with the pairwise scale. Scale values are 4: Extreme importance,
3:Vital importance, 2:Essential importance, 1:Moderate importance, 0: Equal importance.

Step 2: An initial influence relation matrix Z is created taking into account the evaluations of experts. If
more than one expert opinion is taken, the arithmetic mean of the scores is taken and the diagonals of the
matrix are zero. All cells in this matrix are taken value between 0 and 1.

1
zij = () D 207 (1)
Step 3: A normalized influence relation matrix X is created by dividing the value in each cell by the max
value in the sum of each row and column.

Xij = zj; [ (max i, z;;) Xij = z;; / (maxYi_; z;;) 2

Step 4: In order to obtain the total relation matrix T, the matrix X is subtracted from the unit matrix, the
opposite is taken and multiplied by the matrix X again.

T=(I-X)"'xX) ®)
Step 5: Sum of rows and sum of columns in total relation matrix is defined as R and C respectively. R
represents direct or indirect influence of the criteria on other criteria. C represents the criteria is directly or

indirectly affected by other criteria specifies the sum. For each criterion, R+C and R-C are calculating with
summation and extraction of rows and columns. R+C indicates the importance of the criteria in the system
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and R-C indicates causal relationship. If R-C is positive, the criteria is effecting others (cause group),
influenced otherwise (effect group).

Step 6: Influential relation map is drawn which the horizontal axis holds R+C values, while the vertical
axis holds R-C values. Alpha, which is the threshold value, could be determined to show the effects and
effects of the criteria. This value can be determined variously, such as obtaining expert opinions, literature
review, brainstorming, and the average of the T matrix. Since criteria above the threshold value are affected,
the direction of the effect is indicated by the arrow, and if criteria is below threshold value, it is indicated
by the correct arrow affected by the affecting criterion.

Step 7: The sum of the square of R+C and the square of R-C is taken into the root, each weight is divided
by the sum of the weights, resulting in the weights of the criteria.

Wi = JC+R)Z+ (R — C) 2 W; = Wi/ X1y Wig @

VIKOR is a concept derived from Serbian, consisting of the initials of the phrase VlseKriterijumska
Optimizacija | Kompromisno Resenje. Considering the history of the method, the 1998 study of Opricovic’s
study was the first real application of the VIKOR and it achieved international recognition thanks to the
work of Opricovic and Tzeng in 2004 (Karaoglan, 2016). Along with this method, the optimization of
multi-criteria systems is aimed, and a compromise solution is tried to be determined in the direction of
alternative factors and within the scope of evaluation criteria (Kuru ve Akin, 2012). Below are the steps of
the VIKOR method, and the criterion weights are already known.

Step 1: For each criterion, the best and worst values are determined and defined as f+ and f -, respectively.
All criteria are divided into beneficial criteria and non-beneficial criteria and are selected as follows,
respectively.

it =max;f;;  fi = minf; fit = min;f;; fie = max;f;; (5)
Step 2: Calculation of Sj and ji values for each criterion. Sj indicates the maximum group utility and Rj
indicates minimum individual regret of the opponent. Wi is the calculated weight of each criterion.

Sj= Timawi(fi" = i)/ = f7) Ry = max[ X, wi (= fi))/ (fi* = fi7)] (6)
Step 3: Calculation of Qj value.

Q; = v%+ 1-v) ::f:i* , s* =minS;, S~ = maxS;, R* = minR;, R~ =
maxR;, v is weighted strategy of Sj and Rj )

Step 4: Rankin alternatives according to Q, S and R values with decreasing order.

Step 5:Tthe alternative with the smallest value ¢ (a') must bear the two conditions shown below in order to
be called the best among the alternatives.

C1. Acceptable advantage (a”’): It is the second best alternative in the sorting process performed by the
valueQ. DQ = 1/(j — 1) is calculated by indicates the number of alternatives if the acceptable advantage is
Q (a") — Q(a") = DQ depends on the condition.

C2. Acceptable stability (a’): According to the values of S and/or R, a’ should also be the best alternative.
If this condition is met, the consensus set of solutions is stable in the decision-making process.

If one of the conditions is not met, consensus sets of solutions are suggested, including the following:
Where the second condition is not met, the alternatives (a”) and (a’”) are considered common solutions.

If the first condition is not met, all of a’,a,...,.a™ its alternatives are considered common solutions.
Maximum M, which is the upper limit for the alternative a™ here, Q = a™ — Q (a’) < DQ the relationship
is determined by.

4. PROPOSED METHODOLOGY

As a result of literature surveys, factors affecting strategic decisions in cold food chain processes were
identified. As stated earlier in previous headings, cost, investment/roi, stability of raw materials, technical
compatibility, flexibility, collaboration among supply chain members, organizational skilfulness, top
management support, risks, governmental issues, consumer-related issues, including the environment, these
sub-factors were determined. There are four factors that cover these sub-factors; economy, capability,
organization and environment.
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decision significance in CFSC decision significance in CFSC
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*  Analysis of strategic decision alternatives in order to examine their interrelation
and prioritization of alternatives

VIKOR
*  Ranking criterion that effect CFSC strategic decisions

Figure 1. Process flow of research methodology

A DEMATEL questionnaire containing the determined factors and sub-factors was prepared and presented
to the expert opinion. Experts consist of fresh fruit and vegetable producers, milk and dairy products
producers and academician who specialized in supply chain studies. Similar to other causal dependency
methods such as causal maps, fuzzy cognitive maps, Bayesian networks, DEMATEL also indicates causal
dependency of criteria unlike structural dependency methods such as analytical hierarchy process,
analytical network process and hierarchical TOPSIS (Gélciik and Baykasoglu, 2016). DEMATEL also used
to find which criteria affects most strategic decision. In this study, DEMATEL method will be useful in
terms of prioritizing the importance of strategic decisions that go through the improvement of cold food
chain processes, ranking the factors affecting decisions, and visualizing the relationship between them. In
order to analyse the criteria contained in DEMATEL, criteria affecting cold food chain strategic decisions
were determined primarily through a literature review. The criteria and sub-criteria were evaluated by
submitting three expert opinions through the survey.

After the DEMATEL method is completed, the weights of the sub-criteria contained here are used as input
in the VIKOR method. The VIKOR method was applied using these weights. The aim of using the VIKOR
method is to analyse which of the strategic decisions in the cold food chain are more important based on
sub-criteria. The VIKOR survey, which includes alternative strategic decisions and sub-criteria, was again
presented to three expert opinions. Experts rated the degree of importance between sub-criteria and strategic
decision alternatives with values between 0-100. The analysis was completed by following the VIKOR
steps in the method section.

5. APPLICATION

As mentioned earlier, the aim of this study is to analyse the relationship between criteria affecting strategic
decisions in the cold food chain process by DEMATEL method and to analyse which of the strategic
decisions to choose by VIKOR method. This study based supply chain actors who operates as a
manufacturer, and the opinions of experts operating in three different business branches supported the
study. The first of the experts is a producer of fresh fruit and vegetables, producing in Turkey and carrying
out sales activities at home and abroad. The second specialist is a manufacturer of milk and dairy products
and is a manufacturer with high brand value in Turkey. The third specialist is responsible as an academic
in the field of Industrial Engineering and does important work on supply chain issues.

As a result of assessments which provided by experts, initial influence relation matrix Z was created. Based
on the survey data, the DEMATEL method was applied separately for 4 main factors and 12 sub-factors.
As an example of the analysis, tables created for the main factors are as follows.
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Table 1. Initial Influence Relation Matrix Z

Economic Capability Organization Environment
Initial Economic 0 2,667 2 3,667
Influence Capabilit
Relation P : y 3 0 3,333 1
Matrix Z Organization 3 2,667 0 2,333
Environment 1 0,333 2 0
Table 2. Normalized Influence Relation Matrix X
Economic Capability Organization Environment
Normalized Economic 0 0,3636 0,2727 0,5000
Influence il
. Capability 0,4091 0 0,4545 0,1364
Relation —
Matrix X Organization 0,4091 0,3636 0 0,3182
Environment 0,1364 0,0455 0,2727 0
Table 3. Normalized Influence Relation Matrix X
Economic Capability Organization Environment
Total Economic 2,8912 2,7366 3,2166 3,3422
Relation Capability 3,3058 2,5904 3,4141 3,2288
Matrix T Organization 3,2967 2,8424 3,1023 3,3412
Environment 1,5800 1,3116 1,7126 1,5138
Table 4. Main Criteria Weights
Normalized
R C R+C R-C Weights Weights
Economic 12,1866 11,0736 23,2602 1,1131 23,287 0,265
Capability 12,5391 9,4809 22,0200 3,0581 22,231 0,253
Organization 12,5826 11,4458 24,0284 1,1369 24,055 0,274
Environment 6,1179 11,4260 17,5440 -5,3081 18,329 0,209
Table 5. Sub-criteria Rankings
Sub-criteria Weights Normalized weights Rank
Cost 0,370 0,053 4
Investment/ROI 0,359 0,051 5
Stability of raw materials 0,271 0,039 8
Technical compatibility 0,345 0,049 6
Flexibility 0,415 0,059 3
Collaboration among SC members 0,241 0,034 10
Organizational skilfulness 2,000 0,286 1
Top management support 2,000 0,286 1
Risks 0,280 0,040 7
Governmental issues 0,231 0,033 12
Consumer related issues 0,252 0,036 9
Environment 0,237 0,034 11

When the main factors are evaluated by the DEMATEL method, the ones that have the most impact as the
weight of influencing strategic decisions in the cold food chain are organization, economics, capability and
environment, respectively. If R-C and R+C values are considered, as indicated before, the factor that has
the most impact on the system, is the organization. In terms of the relationship between factors, economics,
capability and organization also have the role of influencing other factors. On the other hand, only the
environmental factor is affected by the other three factors specified earlier.

in terms of sub-criteria, the order in which they affect the system such as strategic decisions, differs
according to the main groups of factors to which they belong.
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In other words, it is observed that sub-factors of various factors can take remote places in the ranking. In
terms of ranking, flexibility, cost, investment and technical compatibility are at the forefront.
Organizational skills, top management support, environmental factors and collaboration among supply
chain members are in the last place.

The above table shows the weights and normalized weights of each selected sub-criterion as a result of the
DEMATEL method. Three alternatives have been taken from the strategic decisions of producers in the
cold food chain to continue strategic decision selection with VIKOR method. These three alternative
decisions are product type selection, warehouse location selection and logistics provider selection.

Based on the arithmetic average of experts’ scoring, the VIKOR decision matrix is formed as follows. The
weight rating of each sub-criterion is also found in this table. After that, the status of each sub-criterion to
be beneficial or non-beneficial was determined. How this decision was taken is described in the methods
section. By looking at whether it is beneficial criteria or not, the best and worst values of the criteria can be
reached again from this table. After all these steps are completed, the weighted normalized decision matrix
is calculated for each alternative and criterion, as can be seen from the table. Based on the values here, Si,
Ri, S*, S -, R* and R - values were determined.
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Table 6. Decision Matrix

weights 0,053 | 0,051 0,039 0,049 0,059 | 0,034 0,286 0,286 0,040 0,033 0,036 0,034
Gover
Organiza | Top n Consu
Invest Technical tional manage menta | mer
ment Stability of raw | compati Flexi | Collaboration among | skilfulnes | ment | related Market
Decision Matrix Cost /ROI materials bility bility | SC members S support | Risks issues | issues challenge
Product type
selection 80,00 85,00 91,67 80,00 83,33 | 65,00 63,33 53,33 83,33 75,33 85,00 83,00
Warehouse
location selection | 93,00 85,00 28,33 80,00 73,33 | 63,33 63,33 56,67 71,67 73,33 53,33 53,33
Logistics
provider selection | 90,00 63,33 36,67 56,67 66,67 | 76,67 80,00 70,00 76,00 66,67 83,33 83,33
n- n- n-
benefi | benefi benef benefici | benefi | benefi | n- n-
cial cial beneficial beneficial icial beneficial beneficial | al cial cial beneficial beneficial
best (xi+) 80,00 85,00 91,67 80,00 83,33 | 76,67 80,00 70,00 71,67 66,67 53,33 53,33
worst (xi-) 93,00 63,33 28,33 56,67 66,67 | 63,33 63,33 53,33 83,33 75,33 85,00 83,33
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Weighted Stability Organiza Top Govern | Consumer
Norm_al_lzed Cost Investment of Techn_lc_a_l F_I§X| Coll_a tional management | Risks | mental related Market
Decision /ROI raw compatibility | bility | boration . . . challenge
- - skillfulness support issues issues
Matrix materials
Pg‘;‘:ggtti;ynpe 0,000 0,000 0,000 0,000 0,000 | 0,030 0,286 0,286 0,040 | 0,033 0,036 0,033
Warehouse
location 0,053 0,000 0,039 0,000 0,036 0,034 0,286 0,229 0,000 0,025 0,000 0,000
selection
Logistics
provider 0,041 0,051 0,034 0,049 0,059 0,000 0,000 0,000 0,015 0,000 0,034 0,034
selection
Table 8. Alternative Selection
Si Ri Qi Qi Qi Qi Qi
Product type selection 0,744 0,286 1,00 1,00 1,00 1,00 1,00
Warehouse location selection 0,701 0,286 1,00 0,98 0,95 0,93 0,90
Logistics provider selection 0,317 0,059 0,00 0,00 0,00 0,00 0,00
s+ /r+ 0,317 0,059
s-/r- 0,744 0,286
qi 0 0,25 0,5 0,75 1
DQ: 0,5/Condition check 1,00 0,98 0,95 0,93 0,90

As a final step, five different qi values were used to calculate Qi values and analyse the conditions of acceptance or not. gi values are 0, 0.25, 0.5, 0.75 and 1 respectively.
According to conditions that mentioned in methods part, for all gi values, alternatives are met. Logistics provider selection alternative is selected respectively in the

ranking according to both values.
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6. CONCLUSION

Cold supply chains are also termed as temperature-controlled supply chains. From the point of origin to the
point of consumption, the process involves a logistics and supply system that offers a sequence of facilities for
sustaining optimal conditions for commodities within a defined temperature range (Tsai and Pawar, 2018). In
this study, the strategic decisions of manufacturers involved in the cold supply chain are prioritized with
decision-making trial and evolution laboratory (DEMATEL) and the effect of the relations between criteria is
included. The most critical factors resulting from DEMATEL has been used as an input to rank and select
strategic decision alternatives in cold food chain with VIKOR method.

The study, which was completed with the contribution of three expert opinions, was based on 4 main criteria
and 12 sub-criteria. Three strategic decisions have been analysed with these criteria affecting strategic decisions.
Considering the results of the DEMATEL method, the most important of the main criteria was determined as
an organization and followed by economics, capability and the environment, respectively. Out of these four
main criteria, the environmental criterion is affected by other criteria. From 12 sub-criteria, organizational
skilfulness, top management support, flexibility and cost are included in top four rankings. Which of the sub-
criteria in the cold food chain is more important and which strategic decision selection will be made was
analysed using the VIKOR method. Here, decisions on product type selection, warehouse location selection
and logistics provider selection are determined as alternatives. The sub-criterion weights found in DEMATEL
were used as inputs when selecting strategic decisions in VIKOR. As for strategic decisions, logistics provider
selection was chosen as a first selection. Warehouse location selection and product type selection are following
respectively.

Considering all analysis that made, economics, organization, capability and environment factors are all have
significant impact on cold food chain processes. In terms of strategy, the most important role is on logistics
provider selection. For further researches, sensitivity analysis can indicate how each criteria and sub-criteria
change the impact of strategic decisions. Also logistics provider selection which is selected as a most important
decision for cold food chain in this study can be optimized by linear programming and other methods. In terms
of optimization, fuel consumption, CO2 emissions may be taken into account to sustain better achievements for
environment.
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ABSTRACT

Following the Covid-19 pandemic, several healthcare providers pushed Telemedicine-based services to
minimize direct contact between medical staffs and patients. Therefore, telemedicine-related businesses
have high growth opportunities. Transforming businesses from opportunities seen through innovation
will provide a competitive advantage. The intellectual property is commonly used to indicate innovative
and technological capabilities. This article discusses the insights gained from a study of patents related
to telemedicine technologies. The purpose of the study is to identify technology trends and global future
R&D trends in telemedicine by conducting a patent analysis in the period of 2002-2021. We discovered
that the latest year's patents are involved the integration of novel technologies into telemedicine, such
as 5G and blockchain, Al, remote sensing, biometric and voice identification, as well as the association
with the COVID-19 pandemic. The insights gained are being used to assist the strategic planning of
technological development paths and their potential applications in telemedicine. The analysis results
were used to assess the degree of complexity of digital transformation in telemedicine, which led to the
development of a technology roadmap.

Keywords: Patent Analysis, Technology Trends, Telemedicine
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1. INTRODUCTION

Advancement of technology and invention have driven continuous business innovation. As a result, establishing
a strategy to discover innovative prospects has become a key challenge in the field of innovation (Geum and
Kim, 2020). Identifying potential for technological innovation has recognized as a crucial challenge in the
literature on innovation (Cozzens et al., 2010; Geum et al., 2016), however patent research generate ideas
ranging from technological monitoring to the identification of technological opportunities (Lee et al., 2009b).

The most discussed innovation and technology nowadays is telemedicine, especially the recent pandemic
situation (Babulak and Perner, 2020). The lockdown and restricted direct contact have accelerated the
development of telemedicine system. As defined by the American Telemedicine Association (ATA)
“Telemedicine is the use of medical information exchanged from one site to another via electronic
communications to improve a patient’s clinical health status”. Telemedicine is one of the progressive ICT
services available in the healthcare industry. It can be used to develop innovative healthcare technology for
promoting medical quality and efficiency (Zhaoa et al., 2018). Telemedicine has adopted a various approach,
such as the use of commonly used applications to change the interaction process and the development of
specialized systems. Telemedicine implementation depends on the capacity of infrastructure, personnel and
organization readiness to invest in digital transformation (Ritter and Pedersen, 2020; Mendonca and Dantas,
2020; Kutnjak et al., 2019)

This research aims to identify technology trends and global future R&D trends in telemedicine by conducting
a patent analysis in the period of 2002-2021. Figure 1 provides an overview of the telemedicine process, to
better illustrate the scope of the patent analysis presented in this paper (Ritter and Pedersen, 2020). The
standard operation of telemedicine is to interact via the web and carry out the consultation process using
high-resolution images or video conferencing provided from the patient' side to the diagnosis, for remote
monitoring of any vital signs, and to provide curative and preventative care (Abugabah et al., 2020). The
reveal technology trends that will occur in the future lead to the organization development for digital
transformation. The findings of this study will be used to assess organizational capabilities regard to the
complexity level of digital transformation in telemedicine, which could lead to long-term technology
planning.

The paper is organized as follows. In section Il, we present the theoretical background related to patent,
patent analysis and digital transformation. Section Il shows methodology and preliminary results
including data collection, data analysis, patent investigation and patent analysis. Section IV presents
discussion and conclusions.
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Figure 3. Schematic of Telemedicine including Remote patient monitoring (RPM), store & forward,
telephone encounters, direct to consumer, and facilitated visits. (Adopted from Portnoy et al., 2020)

2. THEORETICAL BACKGROUND

In this section, we present some concepts related to patent, patent analysis and digital transformation.
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2.1 Patent

WIPO described the patent is a valuable resource for researchers, inventors, entrepreneurs, commercial
organizations, and patent professionals in identifying key trends in specific technological fields. Patent
is an essential source of information for policymakers. Patent information is available online through
services provided by the Patent Office as well as commercial sources. Patent documents include all
information disclosed in filings or retrieved through statistical analysis, including technical, legal,
business, and public policy information (World Intellectual Property Organization, 2018).

The common classification for patents established from the Strasbourg Agreement concerning the
International Patent Classification (of 1971), which entered into force on October 7, 1975. Patent
documents consist of published patent applications, inventors’ certificates, utility models and utility
certificates. Classification is a method for categorizing patent documents internationally, primarily
purpose at establishing an effective search tool for the retrieval of patent documents by intellectual
property offices and other users. The International Patent Classification is abbreviated as "IPC" (World
Intellectual Property Organization, 2019).

The layout of classification symbols consists of Section; Class; Subclass; Group; Complete classification
symbol. The Classification, which is divided into eight sections, reflects the whole body of knowledge
that may be regarded as relevant to the field of patents for invention. Sections are the highest level of
hierarchy of the Classification. Each section is designated by a capital letter from A through H.

A HUMAN NECESSITIES

B PERFORMING OPERATIONS; TRANSPORTING

C CHEMISTRY; METALLURGY

D TEXTILES; PAPER

E FIXED CONSTRUCTIONS

F MECHANICAL ENGINEERING; LIGHTING; HEATING; WEAPONS; BLASTING

G PHYSICS

H ELECTRICITY

Each Section is subdivided into classes which are the second hierarchical level of the Classification for
example, A61 MEDICAL OR VETERINARY SCIENCE; HYGIENE. A61, Section symbol followed
by a two-digit number, is a Class symbol and the Class title indicates the content. Each Class comprises
one or more subclasses which are the third hierarchical level of the Classification. Each Subclass symbol
consists of the class symbol followed by a capital letter. The subclass title indicates as precisely as
possible the content of the subclass. Example: A61B DIAGNOSIS; SURGERY; IDENTIFICATION.
A complete classification symbol comprises the combined symbols representing the section, class,
subclass and main group or subgroup present in Figure 2.

A 01 B 3/00 Main group — 4"
level
Section — 1% level r
Class — 2™ level 3/08 Subgroup — lower
level

Subclass — 3™
level

Group

Figure 4. Patent classification symbol (World Intellectual Property Organization, 2019).
2.2 Patent analysis

Patent analysis is the process of filtering, categorizing, organizing, and processing patent information. Published
patent data can be used for both quantitative and qualitative analysis. The initial stage is to gather data for patent
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analysis by searching technology themes and retrieving patent document (Guo et al., 2012). The data retrieved
in accordance with the technological theme will be evaluated. The patent analysis is divided into two parts:
enterprise technical strength assessment and IPC technological structure in order to find creative ideas. This
process is designed for fuzzy front-end based on patent analysis (Lee et al., 2009a). Using data mining to provide
insights into the business-focused for specific technology themes is a complementing role of patent analysis.

Abraham and Moitra (2001) proposed a four-part patent analysis technique which included statistical summary,
trends and correlations, patterns, and international comparisons. The classification of technology levels in
individual patents relying on abstract reading was based on knowledge of the specific area of study and defines
the scale reflecting a revolutionary advance.Xin et al. (2021) presented a patent analysis approach by view the
overall growth trend, technology life cycle, geographical distribution and collaboration networks to understand
the developing situation and patent cooperation network in the Al-medical field.

2.3 Digital Transformation and Technology Roadmapping

In organization, digital transformation and operational management are enormous challenges. Since digital
transformation is a complex and time-consuming process that necessitates the involvement of all corporate
resources, including personnel, technology, physical, organizational, and financial (Kutnjak et al., 2019).

In terms of digitization and digitalization, Ritter and Pedersen (2020) defined and characterized as follows:
"Digitization™ is known as the process of transforming analog data to digital data. The application of digital
technologies is referred as "digitalization". It means structuring numerous and diverse domains of social life
around digital communication and media infrastructures.

In the context of telemedicine, 'Digitization’ refers to the conversion of medical examination data from analog
to digital covering all relevant system such as storage, access, control and usage. The 'digitalization' refers to
the use of technology to adopt ‘converted data' into telemedicine processes such as connecting to the EHR
application (Electronic Health Records) or remote patient monitoring.

Telemedicine contributes to the digital transformation of a health care industry. The technologies have become
more feasible as hardware, software components and network capabilities have evolved. However, the use of
technologies that promote digital transformation still is done reluctantly in the field of public health in many
countries even developed countries (Mendonca and Dantas, 2020; Abugabah et al., 2020).

For long-term planning in digital transformation, it requires an understanding of relevant technologies and
development trends so that practicable guidelines and roadmaps can be determined. Technology roadmapping
are a common approach for integrating strategy, technology and target-driven marketing planning in order to
determine the technology required based on market demand analysis. Technology roadmap was actually
applied to develop disruptive technology roadmap (Lee et al., 2009a). Technology-driven roadmapping has 4
layers to develop business opportunities based on technology assets. Starting from R&D planning, going
through technology planning, product planning, and end with market planning (Li et al., 2014). It is also an
important tool for communicating development plan.

3. METHODOLOGY AND FINDING

This study has analyzed global patent information and provides a detailed study of important patents.
3.1 Data collection

This research investigated patents from 126 databases using the PatSnap platform and application, searching
for specific keywords relevant to telemedicine and technology in patents database using Boolean operators.
Telemedicine ‘OR' telehealth ‘AND' technology field are the particular keywords. The patent dataset used in
this study has been updated with patent information published until July 8, 2021. The domain collection
resulted consists of 2,210 applications in 1,285 simple families, with 186 simple families (261 applications in
total) granted as patents.

3.2 Data analysis

The patent data retrieved in accordance with the telemedicine Technology were statistically summarize data in
order to examine trends and correlations using the PatSnap application and Microsoft Excel. Patent analysis
was conducted by reading abstracts and titles, as well as examining each patent document in detail for a
thorough understanding (Abraham and Moitra, 2001). The targeted investigations include trends and features of
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the key patents that have been widely applied. The analysis results are used to determine the complexity level of
digital transformation in telemedicine from an expert perspective.

3.3 Patent investigation

Preliminary patent assessments rely on information obtained from PatSnap applications for an overview of
patents related to telemedicine technologies. Figure 3 retrieved from PatSnap shows the annual patenting trend
in the technology field by rate of patent application. The number of published patent applications is shown in
green, while the trend in granted patents is shown in yellow line. The United States, China, and have filed the
most patents for telemedicine technology. According to the Figure 3, the number of patent applications is steadily
increasing. However, as compared to the application, the percentage of grants is relatively low. There are
numerous explanations, according to World Intellectual Property Organization records, such as the specification
failing to support the claims or a lack of novelty on the grounds.
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Figure 5. Application and granted trend

Cell diagram in Figure 4, the keywords and phrases of the patents belonging to the top organizations in the
technology field. The relative coverage is represented by the number of cells under each organization, with each
cell representing the number of patents. Networks between organizations and technology field are illustrated. We
can observe where the leading telemedicine technology firms are investing. According to the Figure 4, ROM
Tech Inc. focuses on treatment plan, telemedicine session, medical device and healthcare provider. Samsung
Electronics Co., Ltd. is an organization focusing on a variety of technologies including remote medical, medical
service, medical information, medical image, medical equipment and remote examination service. Reliant
Immune Diagnostics Inc. has developed several technologies such as mobile device, healthcare provider and
telemedicine session. While 3M Innovative Properties Co. has focused on telemedicine application. The
remaining patents introduced by various companies focus on telemedicine technologies such as the human
body, remote monitoring, telemedicine service, telemedicine device, patient datum, medical datum, and real-
time diagnosis.
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Figure 6. Top current assignees in the technology field
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Figure 7. Key Technologies

In this study, only patents that were granted and still active were selected. The remaining 186 simple families
were analyzed. The intellectual property of telemedicine has discovered a wide range of technologies, including
telemedicine application, remote medical, mobile device, microelectronic sensor, medical device, patient station,
and medical service. Figure 5 visualizes the top 10 technology areas the patents within the technology field fall
into, with the size of the box corresponding to the number of patents. Top 5 of technology areas is shown in

Table I.
TABLE I. TOP 5 OF KEY TECHNOLOGY AREAS
IPC . Simple
Code Explanation Families Percentage
AG1B5 Megsurlr]g for d_|agnost|c purposes, i.e., diagnosis by ultrasonic, 67 25 28%
sonic or infrasonic waves
G06Q50 fS.ysterr_\s_ or method_s specially adapted for specific business sectors, 30 11.32%
i.e., utilities or tourism
HO04L29 | Transmission of digital information, i.e. Telegraphic communication 29 10.94%
Healthcare informatics, i.e., information and communication
G16H40 | technology (ICT) specially adopted for the handling or processing of 27 10.19%
medical or healthcare data.
Digital computing or data processing equipment or methods, o
GO6F19 specially adapted for specific applications 27 10.19%

Assignee
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Figure 6 visualizes the majority of top assignees are focused on medical devices for diagnosis purposes as we
can see from the main IPC Group in A61B5. The following major focus are H04L29 and G16H10. H04L29
relates to telegraphic communication such as telegraphic and telephonic communication in terms of

152



International Engineering and Technology Management Summit 2021- ETMS2021
Istanbul Technical University & Bahgesehir University

arrangements, apparatus, circuits or systems. While G16H10 refers to the handling or processing of patient-
related medical or healthcare data. However, most of the patents of the top assignees cover information and
communication technology as well as data processing equipment and method with the main IPC class G16 and
GO06. The most recent year of granted patent applications is 2020-2021, there are 15 applications. The main IPC
subclass, A61B and G16H were chosen for in-depth examination of technological developments since they
have the largest number and correspond to the majority of top assignees.

3.4 Patent analysis

The first main IPC subclass to be examined is A61B. Figure 7 shows that A61B has 43 active applications from
a total of 186 granted patents from 2004 to 2021. WIPO defines A61B as the medical science covers
instruments, implements, and processes for diagnostic, surgical and person-identification purposes, including
obstetrics, instruments for cutting corns, vaccination instruments, fingerprinting, psycho-physical tests.

The active patent application represents a decade of telemedicine innovations in the invention of devices related
to remote monitoring, evaluation, monitoring and treatment. Most of these technologies are focused on devices
used for physical examination and diagnostic. Figure 8 illustrates the details.

Among the A61B which is medical science covers instruments, implements, and processes for diagnostic, the
patent applications represented an attempt to link analog data to telemedicine systems that had to be digitized.
This process is known as digitization.

The medical specialist assessed the implementation of these inventions was not a great challenge for healthcare
professionals. Besides a novel application that employs microelectronic sensor for gut motility monitoring. The
application provides a swallowable capsule comprising pseudo conductive high-electron-mobility transistors
(PC-HEMTS), and its use in an intestinal an gut diagnostics as well as gut motility monitoring. This innovative
device required specialized knowledge. As a result, clinicians have to study about the Fourier spectra recorded
with the PC-HEMT sensor from the gut and its readings.

The most challenges will be passed on to the patients who will be required to use the novel treatment. The
challenging aspect of digital transformation is convincing patients to adopt remote healthcare systems, learning
on digital devices and applications as well as investing in these technologies.

G16H and A61B in comparison to all granted patents
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Figure 9. G16H and A61B applications in comparison to all granted patents from 2001-2020

The second main IPC subclass has been investigated is G16H, which was added as a new IPC subclass on
January 1, 2018. (European Patent Office, 2018). G16H is defined by WIPO as healthcare informatics, which
is information and communication technology (ICT) that is specifically adapted for the handling or processing
of medical or healthcare data. As illustrated in Figure 7, 27 simple families were found. We discovered that the
number of applications was considerably greater in 2020, with 9 out of total 27 applications filed, indicating
the inventor's interest. The University of Virginia Patent Foundation submitted the first application in 2014,
which was eventually classified as this subclass. The patent title is Techniques facilitating mobile telemedicine
for stroke patients.

The characteristics of the early patents application from 2014-2016 were the analog-to-digital transmission
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method and enhancing data transmission efficiency through the effort of integrating multiple devices into the
telemedicine system. The application of artificial intelligence (Al) in medical diagnostics emerged in 2016 by
Ricoh Company called the virtual doctor and in 2017 by a start-up company named GINGER.IO, INC. The
application functions that help physicians diagnose and communicate a systematic procedure to the patient
occurred in 2018 by a start-up company. We discovered that the latest year's patents are involved the integration
of novel technologies into telemedicine, such as 5G and blockchain, Al, remote sensing, biometric and voice
identification, as well as the association with the COVID-19 pandemic. Figure 8 illustrates details.

The anticipation of the situation when introducing inventions in the main IPC subclass, G16H, is an escalation
from digitization to digitalization. This is because patents in this subclass represent the incorporation of digital
devices and data into telemedicine processes, such as remote patient monitoring or Electronic Health Records
(HER) application. The process that will occur is not only the conversion of analogue data into digital form, but
also the incorporation of digital technology into the core processes of the organization. It is consistent with the
definition of digitalization, which comprises converting business processes to use digital technologies.
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Figure 10. The details of patent in the main IPC subclass, A61B and G16H from 2004-2021.

4. DISCUSSION AND CONCLUSIONS

In this study, we have investigated technology trends in the telemedicine by conducting a patent analysis
in the period of 2002-2021 to reveal the global direction of R&D to forecast technological developments.
The analysis results were utilized to determine the degree of complexity of digital transformation in
telemedicine.

Currently, telemedicine systems are increasingly being used, with the key driving factor being the
coronavirus outbreak to reduce direct contact between medical staff and patients. The technology
exploited varies greatly, ranging from the transition from face-to-face to online interaction via
applications or online meeting systems to specialized applications and medical devices. It illustrates the
growing trend of telemedicine technology and inevitable adoption of these technologies by service
providers and patients.

Revealing technology trends using patent analysis can support organization foresight in term of digital
transformation. In the case of information and communication technology (ICT) in medical or healthcare
data from G16H, we are witnessing rapid changes in system integration with novel technologies.
Therefore, the system infrastructure planning must be anticipated for this rapid technological
development. Furthermore, the capability of personnel to support these technologies is critical. The
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organization must be prepared to develop personnel, systems, as well as convey their usage to service
recipients. The technological advancements and trend of integrating novel technologies into telemedicine
discovered through patent analysis in recent years can be incorporated into technology roadmapping for
digitalization strategy.

Patent analysis is one of numerous strategies for anticipating technological trends that are about to reach
the market. Academic research, on the other hand, shows potential future technological developments
that are likely to succeed. It also indicates academic and private-sector participation in research and
funding. Future studies should thus consider both patents and academic research.
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Appendix

Application
year
2004
2008

2009
2010

2011

2012
2013
2014

2015
2016

2017

2018

2019

2020

Application

year
2014
2015

TABLE Il. INVENTION IN THE MAIN IPC suBCLASS A61B FrROoM 2004-2021

Invention in the main IPC subclass A61B

Breathing interval measurement

Telemedicine monitoring system, A telemedicine device to measure the internal body
temperature of the patient by estimating the temperature fall of a skin surface through a
moisture sensor.

Remote medical diagnosis device including bio-mouse and bio-keyboard

Blood testing apparatus having fingerprint recognizing function for remote medical treatment
and blood information management systems, A device for gait training and gait analysis,
Biomedical device capable of using the earphone-and-microphone plug to transmit data,
Electronic stethoscope , telemedicine and medical device

Telemedical stethoscope, Estimating cardiac pulse recovery from multi-channel source data,
Device and a system for remotely acquiring user physiological detection data, Apparatus and
method for classifying body mass index by using facial characteristic information
Video-based estimation of heart rate variability

Method and system for estimating momentary cardiovascular performance reserve,
Smartphone-based otoscope, A connection device for an otorhinoendoscope

Adaptive pattern recognition for psychosis risk modelling

Otoscope using smart phone for telemedicine

Cardiac monitor system and method for home and telemedicine application, Observing device
for telemedicine and Image processing device, Telemedicine Booth, Ingestible electronic to
vital signh monitoring internally from the gastrointestinal tract, Method and system for modeling
behavior and heart disease state, System and method for ophthalmological imaging adapted to
a mobile processing device, The personal identification method based on optimal period
waveform of photoelectric volume pulse wave, Massage Chair providing Healthcare Service
by Communication, Telemedicine massage chair system for diagnosing a health condition of a
massage chair user by collecting body information from a user, The vital-signs system includes
patient monitoring devices generating streaming vital signs, alarms and alerts which are
aggregators generating streaming audio, video, and GPS for transmission

Portable digital slit lamp for cataract screening, Microelectronic sensors for non-invasive
monitoring of physiological parameters, Microelectronic sensors for monitoring of
cardiovascular and pulmonary, electrocardiography signals, heart activity signals and its
variability, Microelectronic sensor for intestinal and gut diagnostics and gut motility
monitoring, Stroke detection and prevention system and method

Remote laser treatment system with dynamic imaging, Integrated medical device and home
based system to measure and report vital patient physiological data via telemedicine, Self-
directed health screening systems

Digital stethoscope, Home telemedicine radio channel system, Telemetric ultrasound device
for diagnosing sensorineural hearing loss

Portable device including stethoscope, endoscope and microscope, Digital stethoscope

TABLE I1l. INVENTION IN THE MAIN IPC suBCLASS G16H FRoOM 2004-2021

Invention in the main IPC subclass G16H

A method for facilitating mobile telemedicine for a suspected stroke case.
A method of speeding up telemedicine image transmission.
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2016

2017

2018

2019

2020
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Advanced telemedicine system with virtual doctor, A system and method for integration of
telemedicine into multimedia video visitation systems in correctional facilities, The integration
of a point-of-care blood analyzer into an electronic patient care reporting system (ePCR)
system.

A method and system for characterizing and/or treating poor sleep behavior, A method and
system for providing automated conversations, A method and system for enhancing care
determination in a user's condition associated to a mobile device, Multi-broker messaging and
telemedicine database replication, ICU telemedicine system for varied Electronic Medical
Record (EMR) systems, Smartphone based telemedicine system

System and method for mass remote cardiac monitoring, A telemedicine device based on the
Internet of things that is convenient for the elderly to take medicine, A method for creating a
unique transaction ID (UTID) securely representing a medical diagnostic transaction between
a user/patient and a telemedicine professional, Programmable medical devices that comprise
general programmable medical device (GPMD) and a patient medical device controller (PPS).
A patient medical support system including at least one article of medical equipment and a two-
way audio-visual system, Modular telehealth cart with thermal imaging and touch screen user
interface, A systems and methods for transitions of care.

A remote medical consultation method and system based on 5G communication and
blockchain, Methods and systems of telemedicine diagnostics through remote sensing, Methods
and systems of biometric identification in telemedicine using remote sensing, System, method,
and apparatus for real-time access to networked radiology data, Corporate telemedical complex
for prevention of epidemic emergency situations, Technology of remote medical rehabilitation
of patients with coronavirus infection, Telemedicine system and method for using voice
technology, Telemedicine system with disinfection station, Telemedicine system using
stethoscope
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SYSTEMS THINKING AND TECHNOLOGY MANAGEMENT IN THE DIGITAL
AGE

Alper Camci
Bahgesehir University

ABSTRACT

Technology is one of the most important factors in the development of human societies. Since the first industrial
revolution, companies that manage technological change well have been successful. Today, when we are about
to move from the fourth industrial revolution (Industry 4.0) to the fifth industrial revolution, technology
management has become more complex than ever and has become a phenomenon that has social and global
effects beyond just affecting the profitability of companies. Managing technology, which has evolved since the
Second World War and has become a strategic management discipline, has become more complex and non-
linear. Systems thinking is an approach in understanding complex socio technical systems. As the complexity
of the technology management increases, systems thinking tools become ideal candidates to understand and
predict the systems behavior in complex socio technical systems.

Keywords: Technology Management, Systems Thinking, Causal Loop Diagrams, Digital Age, Industry 5.0,
Systems Complexixty
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1. TECHNOLOGY MANAGEMENT

Technology Management is a critical function for organizations and has been evolving as a Management
discipline since after the World War 2. The evolution of the discipline follows the increased complexity in the
environment. As the World becomes more complex and uncertain and with the onset of the digital age,
technology Management will have to evolve even more. Technology and technological innovations are among
the most important factors in contrubuting to the wealth and well being of human societies (Ayres, 1988, Gancia
and Zilibotti, 2009). Technology greatly influences not only a country's wealth, but also its place, power, and
influence on the world stage. Similarly, technology and technological innovations are the most important
sources of competitive advantage for companies.

The word technology is a combination of two words from ancient Greek, techne and logos. “Tekhne” means
art, skill, craft, or the way, style or means by which something is acquired, “logos” means the expression, or
word, in which inward thought is expressed. Accordingly, technology means words, discourse, or knowledge
in general about the way things are acquired, created. One of the most important features of technology is that
it is in constant change with innovations. Technological changes are one of the most important factors in the
development of humanity, and depending on the speed of these changes, changes in societies are also increasing.
Dankbaar et al. (1993) defined technology management as “all management activities related to the research,
development, adaptation and deployment of technologies in an enterprise and the supply of technology and the
utilization of technologies for the production of goods and services”. Badawy (1998), who developed a wider
and strategic perspective, defined technology management as the integration of business strategy and
technology strategy in a company. This integration requires the coordination of research, production and service
functions with the company's functions such as marketing, finance and human resources (Badawy, 1998).
Emergence of modern technology management concepts coincides with the great changes happened in the
world after 1930s mainly the great economic depression and World War 2. The main chronological steps in
Technology Management are given as following:

1930s - 1970s: In this period the concept of technology push became the dominant philosophy in technology
management, and R&D management was the basis of technological advances (Drejer, 1997). DeVries (2000)
argues that in this period, the task of science is the precursor of technology, and the view that basic science
research will lead to industrial technologies is dominant.

1970s- 1980s: During the 1970s, the focus of technology management evolved from the R&D to innovation
(Drejer, 1997). While the R&D management school focused on discontinuous disruptive innovation, the
innovation school focused on continuous innovation that could be commercialized (Drejer, 1997). The
innovation management school assumed that technological changes are highly unpredictable but still
predetermined by the technology S-curves, suggesting that technology can be predicted to some extent (Drejer,
1997). The most well-known S-curve in this approach is also called Moore's law, which states that the number
of circuits that microprocessors can carry doubles in certain periods. In the 1970s and 80s, the competition,
continuous progress and change brought about by globalization, as well as the increasing crises in the world,
caused technology management to become a complex and unstable discipline, and as a result, planning came to
the fore in technology management (Drejer, 1997). Technology planning school has led to the creation and use
of methods to eliminate risk and uncertainty in technology. One of the most frequently used methods is
technology portfolio management, in which limited resources are transferred to various technology
development projects depending on the returns, risks and uncertainties of these projects (Dickinson et al., 2001).
1980s — 1990s: Strategic technology management emerged in the 1980s and 90s (Drejer,1997). The
developments in computer technologies and the application of computer-based systems in all areas of
organizations, the acceleration of globalization and technological changes, but the fact that most of the new
technologies are not accepted by the market in practice and that the social effects of technological changes in
companies are not well managed have caused technology management to take a strategic dimension. (Drejer,
1997).0ne of the most important technology management tools under the strategic technology management
approach is the technology road mapping method. The technology roadmapping method (Willyard and
McClees, 1987), first developed by Motorola in the 1970s to increase the alignment between technology and
product development, has become widespread over time and has been widely adopted by many organizations
in different sectors at the company, industry and national levels (Phaal et al., 2004). Technology roadmapping
is a visual-dominated, flexible planning technique used to support strategic and long-term planning by matching
the short- and long-term goals of various levels of breakdown with specific technology solutions (Phaal et al.,
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2004). Despite its popularity, technology road mapping does not provide benefits in cases of increasing
technological change and uncertainty and requires the introduction of new advanced methods (Kanama and
Kondo, 2007).

2000s — 2010s: As the world enters the 21st century, the widespread globalization, the disappearance of market
entry barriers, and the widespread use of computers, the Internet, and increasingly mobile smart devices have
also begun to undergo major changes in technology management. In this period, the preferences of the end
customers came to the fore and companies that could not adequately anticipate and meet these preferences were
doomed to disappear from the market, no matter how big and powerful they were. For these reasons, technology
management has focused on producing solutions that will respond to customers' needs as quickly as possible.
In the 2000s and 2010s, when digitalization trends developed, two of the most important phenomena affecting
technology management emerged are, the end of large-scale technological innovations and the increasing
importance of big data and big data analytics in technology management (Salgues, 2018). According to Salgues
(2018), with the beginning of the 21st century, new disruptive technological innovations have been replaced by
more product and service innovations. One reason for this is that the most important factor that drives
innovations is that it attracts markets rather than technology push, and another reason is that especially new
disruptive technological innovations depend on developments in scientific studies, and these developments
become rarer and require huge expenses with each passing year (Brooks, 1994). For these reasons, companies
have turned to product, service and business model innovations by using existing technologies.

2020s: The year 2020 will be remembered as a special year engraved in the collective memory of humanity,
due to the global Covid-19 pandemic. Covid-19 pandemic as well as other incidents like the global chip
shortage, blocking of the Suez Canal by a large container ship as well as large scale environment related
catastrophes during the same period signaled the start of a new era in which old ways of thinking may not be
sufficient for business environment. The European Commission Directorate General for Research and
Innovation labeled the new period as Industry 5.0 and published two guiding reports. The first report mentioned
the following technologies as the enablers of Industry 5.0 (Mdiller, 2020):

Individualized human-machine-interaction

Bio-inspired technologies and smart materials

Digital twins and simulation

Data transmission, storage and analysis technologies

Artificial intelligence

Energy efficiency, renewable energy sources, storage and autonomy technologies

While these technology areas serve as a guide for the direction where technology development leads, the second
study, published within the European Commission Research and Innovation General Directorate, aims to draw
the general framework of Industry 5.0 in a more general sense. This study defines Industry 5.0 as a broad
philosophy that goes beyond just producing goods and services for profit. This philosophy has three key
elements: people-orientation, sustainability and resilience (Breque et al., 2018).

The basic premise of these two reports is that in the new era managing technology will be even more complex
than in previous eras and this complexity is increased by non-technological factors such as society, environment,
politics, etc. In such complex environments new ways of thinking is needed to make sense of the whole picture
and one approach has been in use over the years and it is called systems thinking.

2. SYSTEMS THINKING AND TECHNOLOGY MANAGEMENT

Arnold and Wade (2015) defined systems thinking as a set of synergistic analytical skills used to develop the
ability to describe and understand systems, predict their behavior, and modify them to produce desired effects.
According to systems thinking, systems consist of elements, the connections between them and the system
purpose. Based on this approach, when the environment in which a company competes is considered as a
system, the purpose of the technology management system can be explained as offering the technologies to the
market in its products that will meet the needs of its customers in the market in order for the company to survive.
To achieve this goal, the company has to operate in a multi-element and interactive environment. In previous
periods, while this system consisted of companies, their competitors, suppliers and customers in general terms,
the number of system elements in the today’s environment has increased to include humans, society, general
economy and environment.
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One of the most common approaches used in systems thinking to visualize a complex dynamic system, with its
variables and how they are related to each other, is causal loop diagrams. Causal loop diagrams consist variables
(nodes), links between variables (arrows), the sign of the link (positive or negative)" i.e. enhancing effects or
"negative" i.e. diminishing effects), and the sign of a loop in the system (the type of behavior of the system). In
complex systems, the mechanism in which a change in one variable ultimately indirectly affects the same
variable is called feedback and it is shown in loops. These feedback loops can be either positive (enhancing) or
negative (diminishing). The complexity and unpredictability of the systems largely stem from these feedback
loops as they are usually nonlinear in nature.

The applications of systems thinking to technology management in literature are quite recent and rare. Kapsali
(2011) suggests that systems thinking methods provide the flexibility to manage innovativeness, complexity
and uncertainty in innovation projects more successfully. Tamim (2020) explores the online education as a
complex system using systems thinking tools. In a concept paper Weissenberger-Eibl et al.(2019) proposes a
holistic framework for conceiving companies as systems and using scenario techniques to support a systematic
analysis of the company’s environment.

In the new environment, the systems will be more complex. So further studies are needed to develop more
robust analytical tools for systems thinking especially in technology management. This paper suggests a
combination of qualitative and quantitative tools to analyze the behavior of complex technology systems based
on real hard data and expert opinions.
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THE FACTORS AFFECTING THE TECHNOLOGY ACQUISITION OF
ORGANIZATIONS IN ENERGY SECTOR: A RESEARCH IN CONTEXT OF THE
RESOURCE DEPENDENCE THEORY
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ABSTRACT

In this study, it was attempted to explain the inter-organizational technology acquisition within the context
of the resource dependence theory as one of the theories that best describes the type of acquisition. The
necessity of evaluating the theory, which is thought to affect the acquisition strategy significantly in the context
of inter-organizational relations, with the factors that reveal acquisition constitutes the intention of this study.
While this evaluation was made, the study asked the basic research question: which factors affect the
technology acquisition of organizations in the energy sector in Turkey? Based on the questions asked within
the scope of scale, it is observed that four variables affect acquisition to reduce the organization’s options
and to choose the optimal acquisition strategy accordingly: motivation, absorptive capacity, resources, and
technological compatibility levels. In line with this information, it was attempted to reveal what organizations
are doing, what strategies they follow and their shortcomings within the context of acquisition.

Keywords: Resource Dependence Theory, Technology Acquisition, Strategic Cooperation, Absorptive
Capacity
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1.INTRODUCTION

In the literature, there are many studies examining the relationship between resource dependence the- ory and
technology acquisition. Focusing on this relationship examining the power and impact of inter-organizational
interdependence on mergers and acquisitions, business partnerships andalliances. Literature review has shown
that the acquisition process should be carefully monitored and discussed thoroughly. However, there is not yet
a study examining technology acquisition in the context of resource dependence in the domestic literature, and
the lack of a research that will guide the literature on this subject is seriously felt. One of the main motivations
of research is to be able to overcome this deficiency. In addition, cooperation-based inter-organizational
relations, which come to the fore with the rapid increase of technology needs in many sectors, are one of the
important issues that need to be researched. The main research question of the study carried out with these
motivations is the question of what the factors that affect the technology acquisition of organizations in the
energy sector in Turkey. The scale study used in the research is used for the first time in a study in this
direction. At the end of the study a map is revealed by addressing the relationship between technology
development and resource dependency theory. Through this map, the situations of the companies operating in
the energy sector are evaluated in the context of the acquisition and analyzes are carried out. The contribution
of this map to the application is to see that the importance of each identified issue according to each other will
vary from one technology acquisition to another.

Considering the energy needs that have a priority in protecting the existence and power of states; the crucial
importance between resource dependency and strategic alliance becomes clear. From this point of view, it is
noteworthy that mergers and strategic cooperation in the world energy sector have intensified in recent years.
At this point, it is seen that the work to be done on technology acquisition in Turkey has become much more
crucial, especially with the right, scientific and inclusive technology transfers in the energy sector, the steps
taken to take technology to the next level will be cleared.

2.THEORETICAL BACKGROUND

Organizations interact with others for the necessary resources, and control over resources ensures that other
organizations have power over the organization. Organizations need resources to survive. To obtain resources,
the organization must contact other organizations that control those resource. When the organization cannot
control the resources it needs, resource acquisition will become a problem and uncertain issue. Resources of
other organizations may not always be reassuring, especially when resources are scarce. The organization’s
survival is partly explained by its ability to cope with unexpected situations in the surrounding; Engaging in
exchange to secure a steady flow of necessary resources is the focal point of many organizational activities. In
this sense, organizations are dependent on their environment. Resource dependency theory states that
organizations inevitably encounter their environment, which includes limitations and uncertainties Pfeffer and
Nowak (1976). It seems that the theory adopts the open system approach. Interdependence is a result of the
open systemic nature of organizations. In this sense, organizations should be in contact with environmental
factors to obtain the resources necessary for their survival.

In the portrait drawn by the resource dependency approach based on the revised institutional foundations, it is
seen that the main concern of organizations is to maintain their existence. Organizations need to be able to
provide and maintain the resources they need to survive. This can be achieved by stabilizing resource provision
and continuing the support of resource providers. The support of the funders depends on meeting their
expectations and demands. By creating different forms of inter-organizational regulation, organizations take
steps to manage these resource dependencies, are restricted by the environment they are located, and are
significantly affected by this environment Pfeffer and Salancik (1978). According to resource dependency
theorists, the arrangements between organizations, therefore, reducing power imbalances in the organization
with critical resources and focus mainly on point Pfeffer and Nowak (1976) that is dependent on the
environment between parties in mutual dependencies Casciaro and Piskorski (2003) is regarded as a necessary
tool to manage.

Resource dependency theory, unlike other theories, focuses on organizational control of the environment, as
well as on resources, power, and dependence in inter-organizational relationships Cohen and Levinthal (1990).
Definition and explanation of the original side of resource dependency views, organization, environment, and
organization-environment relations.

The most fundamental advantage of technology acquisition, which is an important element in the organization’s
growth strategy, is that it shortens the process from formulating an original technical understanding to turning
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it into a commercial commodity Reuer and Ragozzino (2006). In technology acquisition, the goal is to gain a
competitive advantage in an environment where product life is shortened and the costs, speed and complexity
of technological developments are thoroughly increased Pfeffer and Salancik (2003).

Technological acquisition for new technologies is becoming more complex. Because technological options for
product development are increasing, it is becoming increasingly difficult to choose between the available
options Davis and Cobb (2010); Narayanan (1998). The complexity of the technological acquisition process is
exacerbated in high-tech markets due to increased competition over time, reduced product life and dynamic
customer needs. Advanced technology acquisitions, as expressed by many researchers (Bower, 2001; Ranft and
Lord, 2000, 2002), express a reaction to the innovation process that dominates many sectors. By a common
definition, the ability to innovate often pushes organizations to achieve technology-based goals. The goal here
is to access the technology resources that make innovation

possible (Hitt, Harrison and Ireland, 2001; King, Covin and Hegarty, 2003).

Technology dependence causes uncertainties and constraints in the development of new products and
technologies and manufacturing processes (Song et al., 2005). Outsourced technology-based limitations to this
type of uncertainties to be able to resolve high-tech industries that operate in organizations, mostly through
technology alliances and acquisitions, with the motivation of improving existing resources and Skills Act
(Makri, Hitt, and lane, 2010). Therefore, it is important to examine whether technological interdependence
consistently explains technology alliances and acquisitions through the theoretical perspective presented by
resource dependency theory (Lin and Hao, 2017).

Researchers focusing on technological innovation state that innovations aiming research and usage are
important for the organization’s survival (Benner and Tushman, 2002). Some studies claim that technology
alliances and acquisitions can be used as a necessary way to explore the new field of technology or use existing
technological skills (Phene, Tallman and Almeida, 2012). Interdepartmental interdependence in the context of
technology is a matter of how technologies interact with and depend on other technologies during work (Bailey,
Leonardi and Chong, 2010: 713). Acquisitions or alliances between the focus organization and the partner
organization with component technologies are considered tactical by the managers of participating
organizations (Lin and Hao, 2017). The aim of these tactics is to manage high interdependence of technology,
because the technologies in the hands of both actors are embedded in the large technology system (Puranam et
al., 2009). Intensive technology is essentially based on bilateral and mutual technology dependence, meaning
that the technology of both actors is completely interdependent.

Interdependence between organizations is described as an important driving force in M&A (Meyer, Estrin,
Bhaumik and Peng, 2009; Pfeffer, 1972b). Because having a resource supplier provides permanent access to
the desired inputs, increases the knowledge of the organization, and facilitates the practice of creating and
implementing a common strategy. As a result, to avoid capacity issues related to integration and mergers and
acquisition (Vermeulen and Barkema, 2001) organizations, so the necessary resources can choose the option
about producing a relatively less invasive and sometimes inside. Bowing to the demands of other organizations
or groups in which the organization exchanges resources is a way to adapt to the environment. Obedience to
pressure from the outside environment is a situation that organizations will want

to avoid. Therefore, in these cases, they tend to take measures that can protect themselves a little bit and provide
space for movement. These measures alliances (Dussauge and others, 2000; Park and others, 2002), joint
ventures (Pfeffer and Nowak, 1976) and M&A (Pfeffer, 1972b; Reuer and Ragozzino, 2006).

The probability of structural integration between the acquiring organization and the target organization is higher
when the acquiring organization acquires technology, which is a component rather than an independent product.
The appeal of the goal, therefore, is not only about merging with the resources of the acquiring organization,
but also about interdependence between the parties (Puranam, Singh and Chaudhuri, 2009). All these inter-
organizational relations show that resource dependence theory is the main approach to answer the question of
when organizations establish inter-organizational relations (Pfeffer and Nowak, 1976).

3.METHODOLGY

Before making any decision on the proposed acquisition of technology, the organization that decides to acquire
the technology must evaluate the content in which the acquisition will take place and identify important issues.
A structural approach will help reduce the complexity of all possible scenarios and focus on important
questions. For this purpose, three basic questions that organizations should consider when defining the content
of acquisition can be put forward (Mortara and Ford, 2012: 6); where organizations want to acquire new
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technology, from where organizations will acquire new technology and how mature is the technology and how
does that affect organization’s options.

In addition to these problems that enable the definition of acquisition content, each technology that can be seen
as an acquisition opportunity should be analyzed to assess whether it meets the following conditions (Ford et
al., 2012):

e  “Assimilation capacity” (Cohen and Levinthal, 1990) is used as the acquisition firm's ability to assimilate
information from external partners, this capacity also includes the ability to transform and use
(Lichtenthaler, 2009),

e Traditional evaluation issues such as compatibility between partners and the suitability of technology
are important.

Based on all these important questions and analyses, four variables that influence acquisition appear to be to
reduce the organization's options and choose the most appropriate acquisition strategy accordingly: motivation,
absorption capacity, resources, and levels of suitability of technology. So, considering of all these evaluations
four propositions are proposed to answer the research problem. These propositions are listed below.

e Proposition 1: the motivations of organizations have an increasing effect on technology acquisition.

e Proposition 2: the assimilation capacities of organizations have an increasing effect on technology
acquisition.

e Proposition 3: the resources owned by organizations (universities, government, consulting firms,
companies, consortia) have an increasing effect on technology acquisition.

e Proposition 4: as the level of technological conformity of organizations increases, the level of
Technology Acquisition will increase.

As aresult of the evaluations carried out within the scope of the research, about eighty companies were selected

that were determined to be operating in the energy sector, but only seventeen companies participated in the

interview.

3.1. Proposition 1

The motivation behind the organization's wanting to acquire new technology affects many processes. Mortara

and Ford (2012) say in their study that the motivation behind the production can be generally classified into

four categories: development of new technological capabilities, increasing strategic options, improving the

efficiency of improvements, responding to a competitive environment.

In the first stage, the motivation variable is measured by Checklist 1. Checklist 1 is used to contribute to the

process of defining the motivations of the company for the development.

3.2. Proposition 2

Organizations with a large amount of knowledge are more likely to obtain external technology, because it is

seen that they are more skilled at identifying and absorbing new information. This skill is called "assimilation

capacity” and expresses the organization's ability to evaluate, acquire and make good use of outsourced

information (Mortara and Ford, 2012). It is possible for organizations with high absorption capacity to make a

profit and to innovate by being more effective in selecting or activating resources compared to their competitors.
The following figure (Figure 1) is used to map the organization's ability to assimilate and use technology. To
define the maximum and minimum values, the number specified for E1 (and —E1) in Checklist 2 is written on
the two endpoints of the following figure. The total from column D1 is saved on this axis. Items with negative
values in column A on Checklist 2 express risk areas, even if the total result is positive. If any of the scores
are negative, it is necessary to prepare and implement contingency plans and / or improve the organization's
skills in these areas to minimize risk.

Figure 1. Assimilate capacity values table (Mortara and Ford, 2012)
3.3. Proposition 3

Technology can be obtained from different sources such as universities, innovative organizations and
government agencies. Technology can be obtained from a single organization or from a structure that sometimes
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includes multiple organizations, which sometimes take the form of a consortium. The level of strategic cohesion
between potential partners is also an important contributing issue at the point of compliance. Other factors that
will affect the compliance of partners may include the way of working and the structure of each organization
(Mortara and Ford, 2012).

In this stage Checklist 3 is used to evaluate the harmony between partners or partners and the organization.
With the merger of technology and partner, the necessity of pouring these two concepts into the same graph
arises. By multiplying the sum of all weights by three (maximum value), the required scathing is determined
for each checklist (E).

3.4. Proposition 4

In this section, first of all, the targets set in the area of technology development are focused on, then make sure
that the proposed acquisition process coincides with these goals. While determining the value of a technology
in its first stage, uncertainties related to both technology and the market are faced, and uncertainties surrounding
the transaction are added to these (Mortara and Ford, 2012)].

Here Checklist 4 is used to assess whether the acquired technology is appropriate. The results of the two
checklists (Checklist 3-4) are poured into the chart, as shown in Figure 2. If the company's last position in
Figure 2 is in the pink area, it will be understood that this will be difficult to get. If the last position is positioned
in the white area, the match will be positive and the process of development will be positive in the context of
technology and partnership. If the final position is in the blue area, it will be understood that the technology is
quite promising. However, it will be the result that the partner may not be suitable or ready. In this case, it will
be required to develop strategies to eliminate risks. The Checklist (2-3-4) will contribute to an assessment of
whether a proposed acquisition will be successful.

4. RESULTS AND DISCUSSION

4.1. Evaluation of Proposition 1

According to the results obtained by the scale in the study, it is understood that participating companies are
more prone to external technology acquisition. It also turns out that firms also consider time and cost
advantages.

The results obtained because of interviews conducted in participating companies show that most of these
companies do not agree with their cooperation. It is also known that most of the participating companies that
produce energy have a single customer. Companies in this situation sell all the energy they produce to the state.
Therefore, there is no competitive situation in the market.

When we return to the relevant proposition again, it cannot be said that all the main titles provide motivation to
organizations at the point of technology acquisition. But it is especially noticeable that the issue of reducing
costs motivates most participating firms. According to all these findings, “the motivations of organizations have
an increasing effect on technology acquisition." his proposition has been considered partially correct.

4.2. Evaluation of Proposition 2

When we look at the Absorption Capacity Values for all participating firms, it is seen that no firm is on the
negative side. The relevant approach makes an important contribution by enabling the assessment of the
necessary strategies to overcome deficiencies and identifying areas of interest. Even if the final value obtained
at the end of the evaluation is positive, special attention should be paid to these elements, as elements that
appear on the negative side of the scale are likely to express possible narrow throats that need contingency
plans. In addition, from the findings, it is understood that many participating firms gave a zero rating to the title
“our intellectual property (FM) stock associated with this technology”.

Looking at the results of the research, D1 (Final score), which determines the ability to assimilate, remains on
the positive side for all companies. This, in turn, shows that the companies participating in the interview
dominate the process of producing and learning innovation. But according to the results from checklist 2, it is
understood that some participating companies have difficulty sharing information with their partners.

One of the important findings obtained is that it is understood that many companies lack knowledge and / or
are uninterested in the subject of intellectual property. In the literature, it is pointed out that intellectual property
is another important issue that should be considered when acquiring a technology in its first stage through
development styles such as alliances, consortia, and business partnerships (Mortara and Ford, 2012).

In this context, it is concluded that this weakness will indirectly affect the financial performance of the
organization and will also negatively affect the motivation of the organization to cooperate. Considering all
these findings, “the assimilation capacities of organizations have an increasing effect on technology
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acquisition.” his proposition has been supported and accepted as correct.

4.3. Evaluation of Proposition 3

Type when looking at your prospective partner or partners is a matter of the quality of the resources that they
have, but the findings considering the environment of organizations in the context of the acquisition of the
participating companies’ valuable resources and they do not see in this context, it is understood that most of the
respondents do not prefer to enter the company's business units. Looking at the results of the research, it is
understood that participating companies that do not enter a partnership and/or do not prefer to do not have
expectations from other companies in the environment in this context but try to protect the resources they have.
According to the findings obtained because of the research, companies that prefer to partner at the point of
technology acquisition work with universities to acquire technologies that they cannot develop within their
bodies. A few of the participating companies also go on the path of acquiring technologies that they do not have
a chance to acquire domestically from companies originating abroad that have developed their skills in this
regard. Especially simulation, remote monitoring programs, weather forecasting programs and special software
programs prepared for port systems can be sorted within these technologies. Another important source of
motivation behind the acquisition is revealed at the point where a technology-based alliance is established
between a large organization and a small organization that provides new technology (Vanhaverbeke et al.,
2002). This assessment, which coincides with the results of the research, is often encountered in many sectors
today, including the energy sector. Among the participating companies, it is seen that there are companies that
cooperate with Start-up and consulting firms, and from the results obtained, firms look positively at these
business associations in the context of acquisition. According to all these findings, “the resources that
organizations have (universities, government, consulting firms, companies, consortia) have an increasing effect
on technology acquisition. "his proposition has been considered partially correct.

4.4. Evaluation of Proposition 4

Looking at the positions of all the companies participating in the interview in the technology and partnership
map (Figure 2), it is seen that these companies are in the positive overlap zone (white area) or on the positive
technology axis. From here, it is revealed that the companies that participated in the interview and stayed in the
positive overlap zone (white area) showed positive suitability and competence in their technology and
partnership preferences. But it seems that all other companies are positioned on the axis of positive technology.
It is believed that the participating companies do not have sufficient motivation to enter partnerships and/or
business associations, and that the element of competition does not live intensively in the sector where the
research is conducted, are the main factors behind this positioning.

According to the findings obtained because of the study, it is understood that many of the participating
companies, apart from the issue of intellectual property, dominate the topics that are the subject of research.
However, it is observed that the subject of intellectual property is not fully understood by the participating
companies and that there is not enough interest in this issue during the acquisition process. According to all
these findings, “as the level of technological conformity of organizations increases, the level of Technology
Acquisition will increase.” his proposition has been supported and accepted as correct.
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Figure 2. Technology and partnership map-all participating companies

5. CONCLUSIONS AND FUTURE SCOPE

Research indicates that each technology that be an acquisition opportunity should be analyzed to assess whether
it meets the conditions mentioned in the scale study (Ford et al., 2012). In the summer, it is stated that attention
to common-external technology issues is commonly standard practice, but internal assessment of assimilation
capacity is rarely seen as an open process (Mortara et al., 2012). However, the scale model used in the study is
considered important to assess this aspect of the acquisition article (Ford et al., 2012). But the relevant approach
offers its most important contribution in the name of identifying areas of concern and creating strategies to
address deficiencies. The above-mentioned contributions and benefits of the model have caused it to be
preferred for use in research.

The energy sector is one of the most strategic areas for the country. But energy production in Turkey is not
sufficient to meet the growing energy demand in the country without interruption. This raises the need for an
urgent return to renewable energy sources in the country. The readiness of renewable energy production in the
country to develop paves the way for important opportunities for the sector. In addition, thanks to the
comprehensive strategies implemented by the state, the renewable energy sector is promising for the future.
One of the important concepts used in research is the level of technological maturity. The level of maturity in
the original technology (such as the company's motivations for acquisition) is a subjective matter subject to a
certain context, and this level affects the total plan of how to acquire a technology (conditions and styles of
technology transfer) (Mortara et al., 2012). The technology readiness levels (TRL) model, commonly used in
industry, is defined as a systematic measurement system that supports assessments of the maturity level of a
particular technology and continuous benchmarks between different types of technology (Mankins, 1995). In
the aviation sector, where TRL is heavily used, calculations can be made based on each individual technology,
allowing the calculation results to combine to identify the first-stage technology (TRL1-3), medium-level
technology (TRL4-6) and mature technology (TRL7-9) (Mortara et al., 2012). High values in the most applied
TRL system in the evaluation of technological maturity indicate that the prepared prototype is complete, and
that the system is highly validated (Stig, Hogman and Dag, 2011). For this reason, it is thought that the TRL
method, which provides a systematic perspective in R&D and innovation activities in the studies related to
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technology acquisition, will contribute significantly to the summer.

The (BTUP) model used in the research offers an alternative framework (Phaal et al., 2011). According to this
model, a technology goes through stages such as first creating the basic foundations of science, then supplying
the technology, implementing it from there, and finally moving it to the market. In the BTUP model, indicators
that reveal the transition between one stage and another are important measures of the maturity of a technology.
Phaal and others (2011) in their study approach, all industrial sectors (BTUP) specific firm-level innovations
(BTUP) at varying levels in any “value creation and capture” system that can focus on, in addition, it is flexible
and scalable. Again, the same authors say that the transitions between the stages of Science-Technology,
Technology-Implementation and implementation-market are related to significant changes in the interests of
stakeholders and perspective. Because of all this wide and alternative framework, the BTUP model was
preferred for use in research.

In today's world, where the human factor is important, studies examining the relationship between technology
acquisition and the human interaction process are expected to increase. In this context, it is thought that it is
worth considering the perspectives of employees participating in cooperation-based activities and information
management activities through the human dimension of open innovation.
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ABSTRACT

Since 2007, when big data applications (BDA) started to be talked about in the world, its effects have been seen
in many areas and its effects are still increasing. Since this date, the data produced and not used in many channels
both in the world and in Turkey has now started to be analyzed for better customer and user experience. Better
customer and user experience can mean more product and service sales. Therefore, the fact that companies start
to implement these applications as a priority will provide us with useful information in terms of determining
whether they have positive effects on their financial performance and increasing the use of this technology. In
this study, all companies in Borsa Istanbul (BIST) 100 in Turkey were examined and it was determined when
they started to implement big data applications. Then, the financial performances of companies that started to
implement these practices between 2007 and 2016 and those that implemented them between 2017 and 2020
were compared. In order to do this, the financial ratios determined in the first stage were analyzed by using a
simple linear regression model and then by panel data testing, considering the temporal values of the data. As
a result of the analysis, a significant effect is explained on the financial performances of the companies that
apply big data implementations (BDI) in the year before the application and in the following year. With panel
data analysis, it was concluded that the companies that first started BDI applications were more advantageous
than the companies that started later.

Keywords: Big Data, Financial Performance, Financial Ratio, Linear Regression
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1. INTRODUCTION

Big data (BD) is defined as a huge amount of data sets that cannot be analyzed and managed with the data
processing tools used since its emergence (Ohlhorst, 2013). Developed information and communication
technologies creates a huge amount of data; with the help of web pages, applications, blogs, social media,
internet of things and all sensors and many other data-collecting and creating hardware and software.

These collected data can be used in marketing, public relations, banking, security, or business itself. Data
analytics, also known as big data and business analytics in the business world, is a science that gains importance
all over the world. Monino and Sedkaoui (2016), define big data as a term as “big data is used when the volume
of data used for the organization reaches a critical level and new technological approaches to storage, processing
and usage methods are required for this”. Big data is creating the processed necessary big volume of information
resources or wisdom and experience for learning and applying analytics. Its usage areas are wide and used for
the dissemination of various applications, the global competitiveness of large and medium-sized companies. It
is important to integrate big data technologies for corporations to create cheap and very efficient resources, to
the public and private sectors. (Kim et al., 2014). “Data is just crude oil, if it is not refined, it has value but is
not usable” (Palmer, 2020)

In Akter et al., (2016)’s research 87 percent of firms commit that big data will change the competitive landscape,
and 89 percent of them believe they will lose considerable market share if they do not adopt big data within the
next few years (Akter et al, 2016). Corporate Finance Institute explains the big data and finance sector relation
as “The exponential growth of technology and increasing data generation are fundamentally transforming the
way industries and individual businesses are operating. The financial services sector, by nature, is considered
one of the most data-intensive sectors, representing a unique opportunity to process, analyze, and leverage the
data in useful ways.” (Cif, 2020).

In the second part of this study, there is a literature review investigating the effects of big data applications on
firm performance and the hypothesis that expresses the starting point of the study. In the third part, the collection
of necessary data for the implementation of the study, the method details and analysis are included. In the fourth
and last part, the conclusion part is included.

2. LITERATURE REVIEW

The idea of Analyzing Big Data first emerged in 2007. Since then, many studies have focused on investigating
the effects of BDI on firm performance. Especially in recent years, more studies are expected on the results of
big data applications. It has been seen in the studies carried out so far on this subject that the studies conducted
for the companies examined in sectoral, organizational and theoretical terms prove that big data applications
using quite different methods, investments in big data analytics and developing big data technology make
significant contributions to company performance. To mention some of these studies, a theoretical study by
(Wamba et al., 2019), a model was developed to measure the quality of BDA and the effects of this model on
firm performance were measured. As a result of the study, Big data analytics quality (BDAQ) proves that
perceived technology, talent and information quality have significant effects on BDAQ and that BDAQ makes
the relationship between firm performance desirable. In another theoretical study, (Ferraris et al., 2019)
examined the integration of knowledge management produced from BDA with company knowledge, and it was
concluded that, theoretically, firms that developed BDA capabilities more than others in technological and
managerial areas increased their performance.

Miiller Fay Brocke's study (Brocke, 2018) analyzes the direction, sign and magnitude of the relationship
between BDA and firm performance according to the measurements of BDA assets. As a result of the study, he
mentions that Big data applications add value for companies competing in the sector, but there is no increase in
productivity for those who do not use BDI. In the study of (Maroufkhani et al., 2019), the factors that may have
an impact on big data analytics in the structure of companies were identified and various types of performance
that big data analytics could handle were categorized. As a result of the study, it has been proved that small and
medium-sized enterprises (SMESs) play an important role in the adoption of BDI practices and that the adoption
of BDA can increase the financial and market performance of SMEs. The basis of the research conducted by
(Mahda et al., 2016), is to ensure the effectiveness of BDA and measure its effect on firm performance and
compare this effect with the expectations of managers in BDA. As a result, it is proved that having basic BDA
ability affects firm performance. In the work of (Vitari et al., 2019), he examines the integration of probability
theory with the resource-based view theory of the firm. As a result, based on the resource-based view theory, it
is proven that investments in big data analytics have an effect on increasing firm performance. Abhishek Behl's
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study (Behl, 2020) aims to analyze how big data analytics capabilities of technology startups in India and China
help them gain competitive advantage and improve firm performance, and it says that technological investments
in Big data analytics have a significant impact on firm performance. proves its effect. The aim of the study by
(Akter et al., 2019) is to explore the information quality dynamics of Big data analytics, which provides more
and more value to companies in making sound decisions and solving business problems. As a result of the study,
he mentioned four factors in determining BDA quality and proved that these factors have a significant, positive
effect on firm performance mediated by business value and user satisfaction.

To mention the studies conducted in the field using different methods, Yasmina's (Yasmina et al., 2020) study
investigates the effect of BDA capabilities on firm performance by using an integrated multi-criteria decision-
making (MCDM) methodology. It has proven that BDA capabilities play an important role in increasing
company performance, like other capabilities of the company. Mikalef 's (Mikalef et al., 2019) study examines
the compatibility between big data analytics resources and governance practices, dynamic capabilities and
environmental conditions in increasing big data analytics capability and performance gains. In the study,
positive results have been proven by examining the effects of BDA investments on performance based on
complexity theory. Finally, in the study of Caputo (Caputo et al., 2019), it has been tried to create a bridge that
can combine human and technology dimensions to improve company performance. The study concludes that
the investment in big data applications has a significant impact on increasing the human resources and economic
performance of the company by investigating the intermediary effect.

There is lack of studies, although many studies have been conducted on firm performance with BDI in the
world, there is no theoretical or empirical study examining the effects of big data applications on firm
performance in Turkey. For this reason, the study was carried out by examining the first 100 companies in the
Turkish Stock Exchange. Based on the literature study, the hypothesis of the study was determined as follows.

Hypothesis 1: The performance of companies using big data applications in the BIST 100 index in Turkey is
significantly better than their performance before using BDI.

Hypothesis 2: Financial performance of companies in the BIST 100 index in Turkey, which primarily use big
data applications, are better than those that enter later.

3.DATA COLLECTION, METHOD AND APPLICATION

3.1. Data Collection

In this study, certain keywords of the companies in BIST 100 were searched on Google and the results were
obtained whether they used the company's big data applications and when they started to apply. The keywords
used in this search are given in Table 1. Big data of the selected keywords in Table 1, were considered to be at
well-defined technical terms. These keywords are often used together with big data applications in the literature.

Table 1. Keywords used to identify companies using big data application

Keywords
1 Analysis Techniques 24 Data Science
2 Analytics and Reporting 25 Data Scientist
3 Analytics Projects 26 Data Warehouse Application
4 Analytics Solutions 27 Decision Support Systems
5  Analytics Systems 28 Digital Analytics
6 API 29 Hadoop
7 Artificial Intelligence 30 HANA
8 Behavioral Analytics 31 Historical Data Analytics.
9 BigData 32 Intelligence Technology
10 Big Data Analytics 33 Intelligent Diagnostics System
11 Big Data Applications 34 Intelligent Systems
12 Big Data Mining 35 Machine Learning
13 Big Data Platform 36 Predictive Analytics Software
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14 Big Data Projects 37  Predictive Modeling

15 Big Data Technology 38 Social Intelligence

16 Big Data Toolset 39 Text Mining

17 Big Data Visualization 40 Visual Analytics

18 Business Analytics 41 Warehouse Miner

19 Business Intelligence 42 Warehousing Technology
20 Business Process Analysis 43  Watson

21 Cloud Computing Services
22 Cloud Services
23 Crowdsourcing Solution

In the light of the collected data, the result of which year BIST 100 companies use big data has emerged. Since
different financial ratios will be used for companies and banks in these results, banks have been subjected to a
separate analysis. Companies that started BIG data applications right after 2006 and 2007, the first dates of
these applications in the world, were defined as "First Movers", and those that started in the following years as
"Second Movers". Table 2 below shows the number of first and second movers companies according to the
years of using big data applications. Afterwards, 5 companies were excluded from the analysis due to the
deficiencies in the collected data. In addition, information on the sectors of the companies subject to the
application is shown in Table 3.

Table 2. Number of Companies Implementing Big Data
Number of Companies Implementing Big Data

2007

2008

2009

2011

2013

2014

2015

2016

2017

Second Movers 2018
2019

First Movers 13

12

= O NlINdN WO NP DN PR

After the determination of the companies applying Big Data, the necessary balance sheet and income statement
data items were obtained for the ratios expressing the financial performances. The financial statements required
to calculate the financial ratios were obtained from the official website of KAP (Public Disclosure Platform).
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Table 3. Sectors of Companies used in the Analysis

Banks and Financial Institutions 11
Energy 1
Food, Beverage and Tobacco

Production

Chemistry Pharmaceutical oil rubber and 3
Plastic Products

Technolo_gy, _Informatics, 6
Communication

Textiles, Apparel and Leather

Logistics

Total 33

Details and brief explanations of the financial ratios used in the analysis are given. Accordingly, 9 ratios were
used in the analysis. Care has been taken to select these ratios from the ratios that best express the firm's
performance. The financial ratios used in the research were formed from the ratios used to measure the liquidity,
profitability, financial structure and effectiveness of the firm. These ratios provide important and remarkable
information about the financial structures of companies. In Table 4 below, the financial ratios used in the study
have been tried to be explained in detail.

Table 4. Financial ratios used in the analysis

Dimensions Ratio Definition
Financial Structure Total Debt Ratio Total Debt/Total Assets
Gross Margin Gross Profit/Sales
Core Operating Profit Margin EBIT/Sales
Profitability Profitability of Assets ROA EBIT/Total Asset
Return on Equity ROE Net Profit/Equity
Receivable Turnover Rate Sales/Account Receivables
Efficiency Asset Turnover Ratio Sales/Total Assets
Cash Ratio Cash/Short Term Debt
Liquidit -
q y Acid Test Ratio Current assets -Inventory /

Short Term Debt

Core Operating Profit Margin: Profit Margin: It is obtained by dividing the company's profit before interest
and tax by sales. It is an indicator of how much profit margin the company makes from its activities.

Total Debt Ratio: This ratio is expressed as the ratio of the sum of the long-term and short-term liabilities owned
by the enterprise to the total assets owned by the enterprise. It is important in that it is a ratio that shows what
percentage of the firm's assets are financed by foreign resources.

Return on Equity: It is obtained by dividing the net profit for the period by the equity. It expresses the net
income per unit of capital. A high ratio indicates that the business has made a good investment and keeps its
expenses under tight control.

Return on Assets: It is expressed as the ratio of net profit for the period to total assets. This ratio shows how
effective the company's assets are in generating profits. The larger this ratio, the more successful the company
is at generating profits.
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Gross Profit Margin: It is obtained by dividing interest and tax-free profit by net sales. If this ratio is high, it
can be interpreted that the company is efficient.

Receivable Turnover Rate: It is expressed as the ratio of net sales to trade receivables. It shows the relationship
between trade receivables in the balance sheet and net sales in the income statement.

Turnover of Assets: It is a ratio obtained by dividing the firm's sales by total assets.

Cash Ratio: It expresses the division of the firm's liquid assets, expressed as cash and cash, by short-term
liabilities. It refers to the measurement of the ability to quickly meet debts with cash.

Acid-Test Ratio: The Acid-Test ratio is the ratio obtained by subtracting the stocks from the current assets of
the firm and then dividing by the short-term liabilities. The purpose of removing stocks from current assets is
the possibility that stocks will not turn into cash quickly. (Abacioglu, 2017)

While all of the financial ratios mentioned above are used for companies using big data applications determined
in BIST 100, two ratios are used for banks that use big data application and are the subject of our study. The
ratios used in the study for banks are return on assets and return on equity.

3.2. The Methods

3.2.1. Linear Regression
In this study, the linear regression method, which is the most suitable for the data structure, was used to analyze
the data. It is seen in many studies that financial performance analyzes are made that it is desired to be able to
determine the effect of the determined independent variables on the selected dependent variable. At this point,
many analyzes have been developed in order to properly determine the emerging relationship. One of these
analyzes developed is the linear regression model, which is widely used in the literature. There are many types
of regression analysis.
It was decided that the most suitable model was the linear regression model in line with its suitability for the
study, the quality of the obtained data set and the purpose of the study.
The formula used in linear regression analysis is expressed as follows.
y=a+fx+c¢ 1)

As expressed in the formula, it can be defined as the simplest form of regression analysis. According to this
formula, there is one dependent variable and one independent variable. In the study, a total of 13 years' data,
including the years 2008 and 2020, of the companies examined were analyzed in two separate periods, the year
after the BDI implementation (t+1) and the year before the BDI implementation (t-1). In this way, it has been
tried to compare the performances of the companies before the BDI implementation and after the
implementation.
3.2.2. Panel Data
The reason for using panel data in this study is to analyze whether it is an advantageous situation to be a first
mover, with 13 years of data of the companies that are the subject of the study, by giving "0" to first movers
among companies using big data applications and "1" to those determined as second movers. has been studied.
Since there is a temporal situation on this data, panel data was used.

Yi = a; + a;D; + B X + (2
Here, Y is the dependent variable, X is the independent variable, a is the constant parameter, D is the dummy
variable, B is the slope parameter, and u is the error term. The sub-index i represents the units (such as individual,
company, city, country), and the sub-index t represents time (such as day, month, year). First and second movers
dummy were used as variables in our study.
3.3. Application
In the study, first of all, the companies applying BDI, which is my first hypothesis, were analyzed using linear
regression, the year after the BDI implementation, expressed as t+1, and the year before the BDI
implementation, expressed as t-1. The results of this method are shown below. First t-1 data, then t+1 data are
seen.
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Table 5. Anova Result

ANOVA
Model Definition t-1 t+1
F Sig. F Sig.
Total Debt Ratio Total Debt/Total Assets 6806.716 | .000* | 8361.934 .000
Gross Margin Gross Profit/Sales 223.380 | .000* | 116.696 .000
Core Operating Profit Margin | EBIT/Sales 9.619 .006* | 15.648 .001
Profitability of Assets ROA EBIT/Total Asset 3.717 .068 3.607 072
Return on Equity ROE Net Profit/Equity 129.779 | .000 94.278 .000
Receivable Turnover Rate Sales/Account Receivables 203.813 | .000* | 81.027 .000
Asset Turnover Ratio Sales/Total Assets 56841.796 | .000* | 39361.967 | .000
Cash Ratio Cash/Short Term Debt 1.970 176 0.699 413
. . Current assets -Inventory / 22.077 .000* 15.870 .001
Acid Test Ratio Short Term Debt g

The shares of the ratios used as dependent variables in the model are taken separately. The denominators were
also determined as the independent variable. In our linear regression analysis, at t-1 and t+1 time, all ratios
except our model, “Main Operating Profit Margin and Quickness of Turning Assets” financial ratios turned out
to be significant. In other words, the model meaningfully explains the performance of firms in terms of these
ratios for the years before all firms started using BDI.

Table 6. The Result Table Is Related to The Significant Rates

Coefficients

t-1 t+1
Model Definition t Sig. t Sig.
_ _ Current assets - 2.961 0.008 2.786 0.011
Acid Test Ratio Inventory / Short
Term Debt 82.503 0 91.444 0
2.884 0.009 3.947 0.001
Cash Ratio Cash/Short Term
Debt 14.946 0 10.803 0
. . 0.216 0.831 0.485 0.633
Gross Margin Gross Profit/Sales
3.101 0.006 3.956 0.001
. . . 0.043 0.966 0.466 0.647
Core Operating Profit Margin EBIT/Sales
1.928 0.068 1.899 0.072
o 1.018 0.321 0.768 0.452
Profitability of Assets ROA EBIT/Total Asset
11.392 0] 9.71 0
. . . 0.483 0.634 -0.003 0.997
Return on Equity ROE Net Profit/Equity
14.276 0 9.002 0
-3.354 0.003 -2.143 0.045
Total Debt Ratio Total Debt/Total
Assets 238.415 0  198.399 0
. 3.77 0.001 2.636 0.016
Asset Turnover Ratio Sales/Total Assets
1.403 0.176 0.836 0.413
0.691 0.497 -0.001 0.999
Receivable Turnover Rate Sgles/ Ac%cl)unt
ecelvables 4.699 0 3.984 0.001
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According to the results in Table 6, the data of all financial ratios except “Main Operating Profit Margin and
Quickness of Turning Assets” explain the financial performance in a meaningful way. To be more specific, it
is seen that companies expressed as t-1 and t+1 time have a positive effect on financial performance before and
after using BDI. At this point, we can conclude that their performance in the year after they started implementing
BDI is explained in a meaningful way.

If we examine our panel data analysis, where we can see the effects of big data on company performance, we
can benefit from Table 7 below. According to the table, in terms of "Acid Test Ratio", "Cash Ratio", and
"Profitability of Assets ROA" ratios, it is concluded that companies that apply BDI and are “first movers” and
companies that are “second movers” differ significantly.

According to these results, companies that start BDI applications early show better performance, especially in
the ratios expressed as liquidity ratios and ROA indicator, which expresses profitability, by differentiating
from the companies that started to implement BDI later.

4. CONCLUSION

In this study, which we conducted to examine the effect of companies in BIST 100 using big data applications
in Turkey on their financial performance, data from 33 companies, 25 of which are commercial companies and
8 banks, were used. In order to find out whether the companies in BIST 100 use big data applications and in
which year they started to use them, all companies were scanned with the relevant keywords. As a result, 38
companies were identified and it was decided to work with 33 companies in terms of data quality. The data of
these companies between 2007 and 2020 were collected. After determining the financial ratios that have an
effect on firm performance, it was decided that the most appropriate method for the analysis of the model was
the linear regression method.

At the end of the study, the point that is especially desired to be stated is that the companies that incorporate
and use BDI applications as soon as this technology starts, which are expressed as first mover, are differentiated
in terms of financial performance compared to the companies that are expressed as “second movers” that start
using this application later on. Considering the results of the analysis, the significant difference in the
profitability ratio of first mover companies is remarkable. Other differentiated financial ratios are those that
show the liquidity performance of the firm. The fact that the liquidity of the companies is in a solid structure
shows that they have the potential to invest more in the coming years.
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Table 7. Panel data analysis of big data applications

Current Gross
Variable assets - Cash Profit EBIT EBIT Net Profit Total Debt Sales Sales
Inventory
. . 1.69E+Q9***
Acid Test Ratio [3.15]
. 1.61E+Q9***
Cash Ratio [1.69]
. 4.58E+08
Gross Margin [0.96]
Core Operating 1.71E+08
Profit Margin [0.82]
Profitability of 4.21E+08***
Assets ROA [3.06]
Return on Equity 1.06E+08
ROE [1.84]
Total Debt Ratio 2[119 ISE);]O 9
Asset Turnover 8.16E+09
Ratio [1.32]
Receivable 2.65E+09
Turnover Rate [1.12]
Adj. R 97% 42% 23% 16% 45% 44% 99% 18% 38%
BIG DATA 0.00.*** 0.099*** 0.655 0.43 0.048*** 0.979 0.166 0.151 0.782
N (firms) 25 25 25 25 25 25 25 25 25
N (firms-years) 325 325 325 325 325 325 325 325 325

*** |t shows 1%, 5%, 10% significance levels.
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TURKIYE’DE COK MODLU TASIMACILIK UYGULAMALARI
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OZET
Ulkemizde her gegen yil artmakta olan uluslararasi ticaret hacmi ile tagimacilik ve dagitim sistemleri
giderek 6nem kazanmustir. Diger yandan cevre kirliligindeki artislar, trafigin artis1 ve kazalarin meydana
gelmesi gibi etkenler giivenli, ekonomik ve gevreci olan tagima sistemlerine ilgiyi arttirmistir. Tagimacilik
tiirlerinde ¢evreye daha az emisyon salinimi yapan ¢ok modlu tagimacilik uygulamalart dnem kazanmustir.
Ulkemizde faaliyet gosteren lojistik firmalarindan bazilari cok modlu tasimacilik modelini kullanmaktadir.
Cok modlu tagimacilik sisteminde demiryollari, denizyollari, karayollar farkl sekillerde kombine edilerek
kullanilmaktadir. Bu c¢alismada c¢ok modlu tasimacilik uygulamalarmi kullanan kokli firmalarin
yoneticileri ile yapilan goriismeler ile TUrkiye-Avrupa giizergahlari, modelleri, faaliyet alanlari ve yapmis
olduklart uygulamalar incelenerek analizler yapilmistir. Avrupa iilkelerine ¢ok modlu tasimacilik
alanindaki faaliyetlerin avantaj ve dezavantajlar arastirilarak en ¢ok kullanilan sistem olan Ro-Ro’nun, gok
modlu tasimacilik entegrasyonu incelenmistir. Ulkemizde faaliyet gosteren Ro-Ro gemi isletmelerinin

yoneticileri ile yapilan goriismeler ile Ro-Ro gemilerinin kullandigi hatlar ve Ro-La tren hatlart
incelenmistir.

Anahtar Kelimeler: Uluslararast Tasimacilik, Cok Modlu Tasimacilik, Lojistik
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1. GIRIS

Diinyada ticaret hacminde meydana gelen artiglarla birlikte; tilkeler arasindaki sinirlar ortadan kalkmaya
baglamugtir. Bu nedenle lojistik faaliyetlerden uluslararasi tagimacilik son dénemlerde tum diinyada en
onemli sektorler arasma girmistir. Ulastirma ve tagimacilik faaliyetleri iktisadi anlamda, biiylime ve
rekabetin temel unsurudur. Giiniimiiz diinyasinda, ticari ve ekonomik faaliyetlerin kiiresellesmesindeki son
gelismelerle birlikte, siirdiiriilebilir ekonomik kalkinmay1 saglamak igin lojistik konusuna iliskin
aragtirmalara daha kiiresel veya uluslararasi bakis agilarindan yaklasilmalidir (Shibasaki vd., 2021).
Ulusal ve uluslararas1 alanda, lojistik faaliyetlerin artmasiyla birlikte; tagimacilik alaninin meydana
getirmis oldugu olumsuz durumlar daha belirgin olmaya baglamistir. Cevre kirliligindeki artiglar, trafigin
artis1 ve kazalarin meydana gelmesi; gilivenli, ekonomik ve c¢evreci olan tasima sistemlerine ilgiyi
arttirmigtir. Giiniimiizde artik firmalarin gevre hassasiyetleri ¢ok yiiksek oranda gelismistir. Sirketlerde ve
ofislerde ¢evre dostu malzemeler ve uygulamalar kullanilmaktadir. Tasimacilikta firmalar karayolu
tasimaciligimi daha az kullanarak g¢evreye katki saglayacaklarini diisiinmektedirler. Bu noktada ise
karayolunu daha az kullanan modeller devreye girmektedir. Karma tasimacilik sisteminin kullanildigi,
cevreye duyarli ve giivenli olan ¢ok modlu tagimacilik sistemi uygulanmaya baslanmistir. Firmalar 6zellikle
kiiresel ticarette, farkli terminallerde farkli ulasim modlart araciligiyla mal ve iriinlerin hareketini
deneyimliyorlar (Dua ve Sinha, 2019).

Ulkemizin uluslararasi alanda tasima koridoru gérevi gorebilmesi cok modlu tasgimaciligin etkin ve verimli
bir bigimde kullanilmasiyla olanakli hale gelecektir. Cok modlu tagimacilik demiryolu, denizyolu, karayolu
gibi tagimacilik tiirlerinin birlikte kullanilabilmesi nedeniyle avantajli olan tagimaciliktir. Tiim bunlara ek
olarak iilkemizin igerisinde bulundugu cografi kosullar ¢ok modlu tasimaciliga uygun bir yapidadir.
Tiirkiye multimodal tagimaciligin énem kazandigi ve kisa siirede stratejik hedefler belirlenip biiyiik
gelismeler saglanacagi bir iilke halindedir (Barbanova, 2016).

Ulkemizde Avrupa tasimacilik alaninda yogun bir sekilde kullanilmakta olan ¢ok modlu tagimaciligin
ithalat ve ihracatta pay: biiyliktiir. Diinyada faaliyet gosteren firmalar cok modlu tagimacilikla ilgili olarak
diizenli, sistemli olan ve g¢evreye duyarl faaliyetleri yapmaktadirlar. Bu kapsamda; bu alanda faaliyet
gosteren firmalarin yapmis oldugu uygulamalar gelismis ve gelismekte olan {ilkeler i¢in dnemlidir.
Tiirkiye’de faaliyet gosteren lojistik firmalar1 ve Ro-Ro gemi isletmeleri iist diizey calisanlar ile yapilan
goriismeler sonucunda Tiirkiye ile Avrupa {ilkeleri arasinda uygulanmakta olan modeller analiz edilerek,
avantaj ve dezavantajlart belirtilmistir.

Tiirkiye ile Avrupa arasindaki ¢ok modlu tagimacilik uygulamalari analizi dogrultusunda en fazla kullanilan
tasma aract Ro-Ro gemileri oldugu saptanmistir. Bu nedenle; Tiirkiye’de bu alanda faaliyette bulunan ti¢
farkli firmanin satis miidiirleri ile yapilan goriismeler dogrultusunda degerlendirmeler yapilmistir. U.N. Ro-
Ro isletmesi bu kapsamda iilkemizde ve Avrupa arasindan tagimacilik hizmeti veren en biiyiik Ro-Ro gemi
sirketi olmaktadir. Bu firmanin Ro-Ro seferleri, Ro-La tren hatlariyla ilgili ayrintili bilgiler iizerinde
durulmustur. Ro-Ro isletmesi alaninda hizmet veren ikinci biiyiik firma; Alternative Ro-Ro sirketidir. Bu
firmanim kullanmis oldugu limanlar, seferler ayrmtil bir sekilde ele alinmustir. Ugiincii olarak iilkemizde
faaliyet gosteren diger firma ise; Ulusoy Denizcilik A.S.’dir. Ulusoy Denizciligin kuruluguyla ilgili bilgiler
toplanarak, seferleri ve gemilerinden bahsedilmistir.

Tiirkiye’deki ¢ok modlu tasimacilik yapan lojistik firmalar ile goriisiilmiistiir. Ulkemizde bulunan Ekol
Lojistik A.S., Sarp Intermodal, Reysas Tasimacilik, Mars Lojistik, Rail Cargo Lojistik firmalariin bu
alanda ilgili faaliyetleri agiklanmustir. Bu firmalarin birgok tasimacilik alaninda hizmet verdikleri
goriilmektedir. Tiirkiye Avrupa iilkeleri arasindaki ¢ok modlu tagimacilik uygulamalariyla ilgili bilgilerden
bahsedilmistir. Firmalarla ilgili genel bilgilere yer verilmis, yapmis olduklart uygulamalar
degerlendirilmistir. Sirketlerin {ist diizey yetkilileri ile yapilan goriismeler sonunda ¢ok modlu tagimacilik
modellerinin analizi ele alinmigtir. Cok modlu tagimaciligin avantaj ve dezavantajlart sunulmustur.

2. TURKIYE AVRUPA ARASI COK MODLU TASIMACILIK

Cok modlu tagimacilik; birden fazla tasima modunun kombine edilmesi ile olusmaktadir. Cok modlu
tagimacilik tiirleri; multimodal (goklu) tasimacilik ve intermodal tagimacilik (modlar arasi tagimacilik)
olmak iizere ikiye ayrilmaktadir. Bu iki modelin farki; intermodal modeller de malzemeler elleclenmeden
nihai miisteri noktasina aktarilir, multimodal tasimalarda ise malzemeler elleglenip bagka modlara
aktarilmaktadirlar. Ulkemizde faaliyet gosteren birgok lojistik firmas1 artik Avrupa tagimacilik oklarini
intermodal ve multimodal tasimacilik modeline g¢evirmistir, bu sirketlerin uyguladiklart ¢ok modlu
tagimacilik uygulamalarin gogu Ro-Ro gemi isletmeleri lizerinden olusmaktadir. Avrupa tilkeleri ile yapilan
ithalat ve ihracatlar da kullanilan ¢cok modlu tagimacilik uygulamalari; tilkelere gore denizyolu tasimaciligi
+ karayolu tasimacilifi, denizyolu tagimaciligi + demiryolu tasimacilifi + karayolu tagimacilifi ve
demiryolu tagimaciligi + karayolu tagimacilig1 gibi kombinlenmektedir. Tirkiye de bu modelleri kullanan
sirketler arasinda cirolar1 en yiiksek olanlar ile goriisiiliip uygulamalar1 hakkinda bilgi alinmistir. Bu
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aragtirmanin amaci Tiirkiye de hizmet veren lojistik firmalarin Avrupa iilkelerine sundugu ¢ok modlu
tagimacilik modellerini saptayabilmek ve bu modellerin avantaj ve dezavantajlarina belirlemektir. Artik
diinya cok farkli noktalara evrilmektedir. Diinyanin en onemli sirketleri diizenli, sistematik, ¢evre
hassasiyeti olan uygulamalara yonelmistir. Yapilan bu arastirma ile Tirkiye de Avrupa Ulkelerine
uygulanan modeller belirlenmis, avantaj ve dezavantajlari analiz edilmistir.

2.1 Tiirkiye’de Ro-Ro Gemi Isletmeleri

Ulkemizde ¢ok modlu tasimacilik denildiginde akla ilk gelen tasima araci Ro-Ro olarak adlandirilan
gemilerdir. Karayolu tagitlarinin ve dorselerin denizyolu ile bir noktadan diger bir noktaya varmasini
amaclayan bu araclar intermodal ve multimodal tagimaciligin bel kemikleridir. Multimodal ve intermodal
tagimaciligin en 6nemli parcasi olan bu gemilerin igletmeciligini yapan sirketlerin iist diizey yetkilileri ile
gdriisiilmiis ve asagidaki bilgilere ulasilmistir. Ulkemiz de Ro-Ro isletmeciligi yapan ii¢ tane firma
bulunmaktadir.

Birinci firma U.N. Ro-Ro isletmeleri A.S.’dir. 1994 senesinde 48 Tiirk nakliyecisi birleserek bu sirketi
kurmusgtur (dfds.com.tr). U.N. Ro-Ro isletmesi Tiirkiye ve Avrupa arasindaki en biiyiikk Ro-Ro gemi
isletmesidir. 500 ¢alisani bulunan girket 12 adet gemisi ve Tiirkiye ve Avrupa arasinda 250000 arag tagima
kapasitesi ile %40’lik pazar payma sahiptir. Tiirkiye’nin en biiylik Ro-Ro filosuna sahip bu sirket
Tiirkiye’de lider diinya da ise gemi sayisi ve kapasiteleri acisindan dordiincii sirada yer almaktadir.
Filosunda 12 adet gemi bulunmaktadir. Ro-Ro gemi hatlar1 ve Ro-La tren hatlarindan Tirkiye de
intermodal tagimacilik yapan tiim lojistik firmalar1 yararlanmaktadir.

Ikinci firma Alternative Ro-Ro isletmesidir. Bu sirket Ekol Lojistik grup firmasidir, 2012 yilinda kurulan
bu sirketin oncelikli kurulma nedeni Ekol Lojistik firmasima ait araglarin taginmasi i¢indir, fakat hizli
biiyliyen bir sirket haline gelip baska nakliyeci firmalara da hizmet vermeye baslamistir (ekol.com.tr).
Biinyesinde alt1 adet Ro-Ro gemisi vardir. Gorligmede Ro-Ro gemilerinde %100 kapasite ile ¢alistiklari ve
sirketin yillik cirosunun yaklasik 80 milyon Euro oldugu 6grenildi. Sirketin Tiirkiye’de pazar pay1 %35’tir.
Alternative Tagimacilik A.S. intermodal alanda Ro-Ro yatirimlarina devam etmekte ve Tiirkiye de bu
sektorii bliylitmektedir, bu sirket Ekol lojistik gibi biiyiik firmanin destegi ile oniimiizdeki yillarda daha
biiyliyecegini yaptig1 yatirimlar ile kanitlamaktadir.

Ugiincii firma Ulusoy Denizcilik A.S.’dir. 1981 yilinda denizcilik sektériine giren Ulusoy grup, 2000
yilindan itibaren Trieste-Cesme Ro-Ro seferlerine baglamistir (ulusoysealines.com). Trieste Salzburg arast
Ro-La tren hizmeti de sunan sirket Tiirkiye’deki tiim uluslararasi tagimacilik yapan nakliyecilere hizmet
vermektedir. Nisan 2018’de dordiincii Ro-Ro gemisini programina katan sirket yogunluklarinin devam
etmesi halinde yeni gemi alabilecegini belirtmektedir.

2.2 Tiirkiye’de Cok Modlu Tasimacihk Yapan Lojistik Firmalar1 ve Avrupa

Ulkelerine Entegrasyonlari

Ulkemizde 2017 yili verilerine gére Avrupa iilkelerine 75 milyon dolar degerinde ihracat, 85 milyon
degerinde de ithalat gerceklestirilmistir. Ekol Lojistik, Sarp Intermodal Hizmetleri, Reysas Lojistik, Mars
Lojistik, Rail Cargo Lojistik firmalari ¢ok modlu tasimacilik modellerini en yiiksek cirolu uygulayan
firmalardir. Bu modeller 6ncelik hizmetlerindendir. Bu sebepten bu firmalarin uygulamalari detayli olarak
anlatilmistir. Tiirkiye-Avrupa arasi ¢ok modlu tagimacilik modellerini saptayabilmek i¢in s6z konusu
sirketlerde ¢alisan {ist diizey yetkililer ile goriismeler yapilmis ve gelen cevaplar ile sirketlere ait genel
bilgiler ve Avrupa iilkeleri ile yapilan ¢ok modlu tagimacilik uygulamalar belirlenmistir.

1990 yilinda kurulan Ekol Lojistik A.S. Tirkiye’nin ileri gelen lojistik firmalarindandir. Yillik yaklasik
600 milyonluk cirosu ile her gecen yil biiyiidiigiinii ve sektdriin en 6nemli oyuncularindan oldugunu
kanitlamaktadir. 1700 adet ¢ekicisi, 3300 adet konteyner ve treyleri bulunmaktadir. Calisan sayis1 yaklasik
2500 beyaz yaka, 4700 mavi yaka olmak tizere toplam 7200 kisidir. Calisanlarin en fazla %37 oran ile 26-
35 yas arasinda oldugu goriilmektedir, bu oran ile genglere istihdam sagladigi gorilmektedir.

Ekol Lojistik miisterilerinin ihtiyacina gore bircok alanda hizmet sunmaktadir. Kara tagimaciligi, Deniz ve
Hava tagimaciligi, Demiryolu tasimaciligt, Ro-Ro tagimaciligi, intermodal tasimacilik, ulusal dagitim, fuar
ve etkinlik, proje tasimaciligi, depo yoOnetimi, giimriikkleme gibi alanlar da hizmetler sunmaktadir
(ekol.com.tr). Malzemelerin aciliyetine gore; en uzun termin siiresinden en hizlisina gore; standart, ekspres,
siiper ekspres ve speedy olmak iizere termin siireleri degisen dort ayr1 hizmet sunmaktadir, bu hizmetler
miisterilerin istegine gore degismektedir, zaman hassasiyetli malzemeler de termin siirelerini azaltmak igin
ekspres, siiper ekspres ve speedy ad1 verilen araglar kullanilmaktadir. Almanya, Fransa, Italya, Slovenya,
Macaristan, Slovenya, Cekya, Isvicre, Ingiltere gibi bircok iilkeye ve iilkeden tasimacilik hizmeti
sunmaktadir.

Ekol Lojistik Tiirkiye’de intermodal tagimacilik ve multimodal tasimacilik denildiginde akla ilk gelen
sirketlerdendir. Yaptig1 yatirimlar ve dncelikle sirf kendi araglarmi tagiyabilmek adina kurdugu Ro-Ro gemi

184



International Engineering and Technology Management Summit 2021- ETMS2021
Istanbul Technical University & Bahgesehir University

isletmeciligi yapan sirketi ile bu alana ne kadar 6nem verdigini gostermektedir. Alternative Tasimacilik
A.S.’yi dncelikle bu gaye ile kurmustur, ancak sirketin biiylimesi ile bagka nakliyecilere de hizmet sunmaya
baglamugtir.

Cok modlu tasimacilikta Yalova Ro-Ro terminalinden Trieste ve Lavrian’a, Izmir Alsancak limanindan ise
Trieste ve Sete’ye ulasan Ekol Lojistik’e ait konteyner ve treylerler, karsiliklt Ro-La blok tren hatlari ile
Avrupa’nin birgok noktasina ulastirilmaktadir. Trieste’den Ko6ln, Ludwigshafen, Kiel ve Ostrava kentlerine
blok trenler ile, Sete’den ise blok tren ile Paris’e, karayolu tasimaciligi ile ise Bati Avrupa iilkelerine
tasimacilik yapmaktadir. Ayn1 zaman da Trieste Limaninin isletmeciligini yapan Europe Multipurpose
Terminals firmasinin %65 hissesinin sahibi olan Ekol Lojistik, ¢ok modlu ¢6éziimler sunma noktasinda bu
limanin ortag: olma avantajini kullanmaktadir. Bu liman Avrupa’nin bir¢ok noktasina demiryollar ile
baglidir. Bu sirketin ¢ok modlu tasimacilik modeli; denizyolu, demiryolu ve karayolu olmak iizere 3 ayri
tasima modu kullanilarak yapilmaktadir, malzemeler Ro-Ro gemileri ile Yalova ve Alsancak
terminallerinden Trieste ve Sete limanlarina taginmaktadir, bu limanlardan ise Trieste’den Ludwigshafen,
KoélIn, Kiel, Ostarava kentlerine, Sete kentinden ise Paris’e demiryolu ile ulagtirilir, nihai miisteri depolar1
hangi lokasyonda ise o lokasyona karayolu ile devam edilip, yiikler teslim edilmektedir. ithalat siireclerinde
ise bu durum tam tersidir, miisteri depolarindan alian yiikler Almanya Ekol deposunda veya anlagmali
acente depolarinda konsolide edildikten sonra demiryolu ile limanlara getirilip Ro-Ro gemileri ile
Tiirkiye’ye getirilir. Termin siireleri Tiirkiye —~Almanya dokuz guin, Tiirkiye-italya arasi bes giin, Tiirkiye-
Hollanda arasi sekiz giin, Tiirkiye — Fransa aras1 dokuz giin, Tiirkiye- Avusturya arasi alti giin olarak
belirtilmektedir. Ancak sirket termin siirelerinin son miisterilerin depolarmin oldugu lokasyonlari ile
baglantilidir ve buna bagli olarak degisebilir.

Diger modeli ise denizyolu ve karayolu modlari ile organize edilmektedir. Yiikler Ro-Ro gemileri ile ilgili
limanlara getirilip, bu noktalardan ise karayolu ile nihai miisteri depolarina sevk edilmektedir. Avrupa
otoyollarinda tonaj kisitlamalart oldugu i¢in bu model yiiksek tonajli malzemeler i¢in tercih edilmektedir.
Ithalat siirecinde ise malzemeler miisterilerin deposundan karayolu ile limanlara getirilip, limanlardan Ro-
Ro gemileri ile Tiirkiye’ye getirilmektedir.

Sekil 1°de firmanin Avrupa-Tiirkiye arasi kullandig1 intermodal rotalar1 gosterilmektedir; mavi ¢izgiler
denizyolu, turuncu ¢izgiler blok trenler ile saglanan demiryolu, siyah ¢izgiler ise dedike olmayan trenler
ile saglanan demiryolu baglantisin1 gostermektedir.

Sekil 1. Ekol Lojistik Turkiye-Avrupa Intermodal Rotalar:

Sarp Intermodal Hizmetleri I¢ ve Dis A.S. Tiirkiye’de intermodal tasimacilik yapmak iizere kurulan ilk
sirkettir. Firma 2014°te faaliyete gecmistir (sarpintermodal.com). Bu hizmeti sunmak amaci ile kurulmasi
acisindan onemi biiyiiktiir. 2014’te yilda 11 milyonluk TL ciro ile baslayan yolculuguna bugiin yilda 80
milyon TL (zerinde ciro ile devam etmektedir. 350 adet kendisine ait olmak uzere toplam 1500 adet
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konteynir filosu ve 40 adet 6z mal cekici arag ile Istanbul, Mersin, Bursa ve Trieste’deki kendisine ait olan
Sarp Intermodal ofisleri araciligiyla hizmet vermektedir. Avrupa’da bulunan acente ag1 ile Italya,
Avusturya, Almanya, ingiltere, Irlanda, Fransa, Macaristan gibi iilkelere intermodal tagimacilik hizmeti
sunmaktadir. Sarp Intermodal hizmetleri tiim modlar ile entegre hizmet sunmaktadir. Hangi modlarin
kullanilacagi ise nihai miisteri depolarinin lokasyonuna goére belirlenmektedir. Belirleme kriterleri arasinda
malzemelerinin acil olup olmamas1 da bulunmaktadir. Intermodal tagimalarda karayolunun kullanimi, diger
tasima modlar1 denizyolu ve demiryoluna oranla ¢ok daha azdir.

Sarp intermodal miisterileri i¢in Tiirkiye’deki tiim Ro-Ro ¢ikist olan limanlari kullanmaktadir, bunlar;
Ambarli, Pendik, Cesme, Mersin limanlaridir. Ro-Ro gemi isletmecisi sirketlerden de hizmet almaktadir,
hangi liman ile ¢ikis yapacagini gemilerin doluluk oranina, ¢ikis giinlerine ve miisteri taleplerine gore
belirlemektedir, anlagsmali oldugu Avrupa’daki acentalar: ile limanlardan indirilen yiiklerinin demiryollar
ile ulagmasini istedigi kentlere aktarmakta ve oradan sonra acenta depolarina getirip nihai miisteri
depolarina ulagsmasini saglamaktadir. Bu nokta da Avrupa da acentalarindan hizmet almaktadir.

Tirkiye —Almanya modeli:

Toplam termin siiresi yedi-sekiz giin olarak degigsmektedir. Haftanin alt1 giinii ¢1kig yapilmaktadir. Ambarli-
Pendik-Cesme- Mersin limanlarindan Trieste’ye Ro-Ro gemileri ile, Trieste’den Lambach, Munich ve
Duisburg’e demiryolu ile hizmet sunulmaktadir. Son miisterilerin depolarinin lokasyonuna gére en yakin
acente deposuna demiryollar1 kullanilarak trenler ile yiikler aktarilip, en sonunda karayolu ile teslim
yapilmaktadir. thalatlarin da ise ayn1 ydntemler ile miisteri depolarindan malzemeler alinip demiryolu ile
limanlara getirilip limanlardan da Ro-Ro gemileri ile ¢ikislar yapilmaktadir. Sekil 2’de mavi ¢izgiler deniz
yolu tasimaciligini yesil ¢izgiler ise demiryolu tasimaciligin1 géstermektedir.

o

Sekil 2. Sarp Intermodal Tiirkiye-Almanya Intermodal Tasimacilik Modeli

Turkiye- Fransa modeli:

Toplam termin siiresi dokuz giindiir; dort ayri segenek bulunmaktadir, son miisteri depolarmin lokasyonuna
gore bu rotalar secilmektedir. i1k rota; haftanmn alt1 giinii Ambarli- Pendik-Cesme ve Mersin limanlarindan
Ro-Ro gemileri ile Trieste’ye c¢ikislar yapilmaktadir. Trieste Lambach arasi trenler ile baglanti
saglanmaktadir. Tkinci rota ise haftanin ii¢ giinii Ambarli- Pendik-Cesme ve Mersin limanlarindan Ro-Ro
gemileri ile Trieste’ye ¢ikislar yapilmaktadir. Trieste Duisburg arasi trenler ile ulasim saglanmaktadir.
Ugiincii rota ise haftanin 3giinii Pendik limanindan Toulon’a Ro-Ro gemileri ile ¢ikislar yapilmaktadir,
Tolulon’dan Lyon ve gevre bolgelere karayolu ile tasimacilik yapilmaktadir. Son rota ise haftada ii¢ kez
Ambarli- Pendik-Cesme ve Mersin limanindan Ro-Ro gemileri ile Trieste’ya yapilan ¢ikigtir. Demiryolu
ile Melzo’ya ve oradan da demiryolu ile Paris’e yiikler ulagtirilmaktadir. Sekil 3’te mavi ¢izgiler deniz yolu
tagimaciligl, yesil ¢izgiler ise demiryolu tasimaciligini géstermektedir.
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Sekil 3. Sarp Intermodal Tiirkiye-Fransa intermodal Tasimacihk Modeli

Turkiye —Hollanda ve Belgika Modeli:

Ug ayn secenek bulunmaktadir; son miisteri depolarmin lokasyonuna gore bu rotalar secilmektedir. Tlk
rotada haftanin alt1 giinii Ambarhi- Pendik-Cesme ve Mersin limanlarindan Ro-Ro gemileri ile Trieste’ye
cikislar yapilmaktadir. Trieste Duisburg arasi trenler ile baglanti saglanmaktadir. Duisburg sehrinden
karayolu ile devam edilip miisteri depolarina malzemeler teslim edilmektedir, transit siire toplam sekiz
giindiir. Tkinci rotada ise haftamin alt1 giinii Ambarli- Pendik-Cesme ve Mersin limanlarindan Ro-Ro
gemileri ile Trieste’ye ¢ikislar yapilmaktadir. Trieste’den Novara aktarmali Zeebrugge arasi demiryolu ile
aktarim saglanmaktadir, toplam transit siiresi 8 giindiir. Ugiincii rotada ise haftann ii¢ giinii Halkal’dan
Budapeste aktarmali Neuss sehrine demiryolu ile ulasim saglanmaktadir, Neuss kentinden Zeebrugge
kentine karayolu ile ulagilmaktadir, toplam transit siiresi dokuz giindiir. Sekil 4’te mavi ¢izgiler deniz yolu
tagimaciligl, yesil cizgiler ise demiryolu tasimaciligini géstermektedir.

Sekil 4. Sarp Intermodal Hizmetleri Tiirkiye-Hollanda & Belcika intermodal Tasimacihk Modeli

Tiirkiye-ftalya Modeli:

Bes ayr1 segenek ile Tiirkiye- Italya arasi intermodal ¢dziimler sunan Sarp intermodal sirketi bu rotalart
miisterilerinin depolarinin lokasyonuna gére se¢mektedir. ilk rota Ambarl limanindan kalkan Ro-Ro
gemileri ile direkt Trieste limanina ulasim saglamaktir. ikinci rota Pendik limanindan kalkan Ro-Ro
gemileri ile Trieste limanina ulasim saglamaktadir. Uciincii rota Cesme limanindan kalkan Ro-Ro gemileri
ile Trieste limanina ulagim saglamaktadir. Dérdiincii rota Mersin limanindan kalkan Ro-Ro gemileri ile
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Trieste limanina ulasim saglanmaktadir, Trieste’den Melzo kentine giden trenler ile bu kentlere yakin
depolara malzemeler teslim edilmektedir. Son rota ise Pendik limanindan kalkan Ro-Ro gemileri ile Bari
limanina aktarim yapilip, oradan blok trenler ile Segrate kentine ulasim saglanmaktadir. Transit siiresi beg-
alt1 giin olarak degismektedir. Sekil 5’te mavi ¢izgiler deniz yolu tasimaciligy, yesil ¢izgiler ise demiryolu
tagimaciligini gostermektedir.

Sekil 5. Sarp Intermodal Hizmetleri Tirkiye-italya intermodal Tasimacihk Modeli

Tlrkiye —Macaristan & Slovakya & Cekya & Polonya modeli:

Haftanin ii¢ giinii Halkalidan kalkan trenler ile Budapeste sehrine tasima yapilmaktadir. Budapeste ve
Sopron kenti arasi trenler ile aktarma yapilip; Sopron sehrinden Prag, Varsova, Bratislava kentlerine
karayolu ile malzemelerin teslimi saglanmaktadir. Termin siiresi miisterilerin depolarinin lokasyonuna gore
degiskenlik gostermekte olup, yedi-sekiz gilin olarak degismektedir. Sekil 6’da yesil ¢izgiler demiryolu
tagimaciligini, siyah ¢izgiler ise karayolu tagimaciligini gostermektedir.

- : : > 4
Sekil 6. Sarp Intermodal Hizmetleri Turkiye-Macaristan & Slovakya & Cekya & Polonya
Intermodal Tasimacilik Modeli

Tirkiye —Avusturya Modeli:

Iki ayr1 rota ile Avusturya iilkesine tagimacilik yapan Sarp intermodal sirketinin ilk rotas1 haftanin alt: giinii
cikis ile Ambarhi-Pendik-Cesme-Mersin limanlarindan Trieste limanina Ro-Ro gemileri ile malzemeleri
ulastirip Lambach kentine trenler ile malzemeleri ulastirmaktir. Miisterilerin depolarinin lokasyonuna gore
acenteleri tarafindan malzemeler karayolu ile son alicilara teslim edilmektedir. Bu rotanin termin siiresi
bes- alt1 giindiir, Ikinci rota ise haftanm ii¢ giinii ¢ikis ile Halkali’dan direkt kalkan trenler ile Sopron
aktarmali ile Viyana ve Lambach’a trenler ile malzemeler ulastirilmaktadir. Bu rotanin termin siiresi alti-
yedi giin olarak degismektedir. Sekil 7°de yesil ¢izgiler demiryolu tasimaciligini, mavi ¢izgiler ise
denizyolu tagimaciligini géstermektedir.

188



International Engineering and Technology Management Summit 2021- ETMS2021
Istanbul Technical University & Bahgesehir University

Sekil 7. Sarp Intermodal Hizmetleri Turkiye-Avusturya intermodal Tasimacilik Modeli

Tiirkiye —Isvicre Modeli:

iki ayr segenek bulunmaktadir; Ik rota haftanin alt: giinii Ambarli-Pendik-Cesme ve Mersin limanlarindan
Ro-Ro gemileri ile Trieste’ye yapilan ¢ikiglardir. Trieste ile Lambach kenti aktarmali trenler ile Karlsruhe
kentine ulasilip karayolu ile Ziirih kentine malzemeler ulastirilmaktadir. Transit siire toplam sekiz-dokuz
giindiir. Tkinci rota ise haftanin ii¢ giinii Halkali’dan Sopron-Viyana-Lambach-Karlsruhe aktarmali trenler
ile saglanan ulagimdir. Bu noktadan karayolu ile Ziirih kentine malzemeler ulagtirilmaktadir. Bu rotanin
termin siiresi ise alti-yedi giin olarak degismektedir. Sekil 8’de mavi ¢izgiler deniz yolu tagimacilig, yesil
cizgiler ise demiryolu tagimaciligini, siyah ¢izgiler ise karayolu tagimaciligini géstermektedir.

Sekil 8. Sarp Intermodal Hizmetleri Tiirkiye-isvigre intermodal Tasimacihk Modeli

Tirkiye-Ingiltere & Irlanda Modeli:

U¢ ayn segenek bulunmaktadir. Ik rota; haftanin alti giinii Ambarli- Pendik-Cesme ve Mersin
limanlarindan Ro-Ro gemileri ile Trieste’ye yapilan ¢ikislardir. Trieste’den Novara kentine demiryolu,
Novara’dan Zeebrugge’a trenyolu, Zeebrugge’dan Teesport’a denizyolu ile malzemeler aktariimaktadir.
Termin siiresi 10 giin olarak belirtilmektedir. ikinci rotada ise; haftamin ii¢ giinii ¢ikis ile Halkalidan
Budapeste’ye demiryolu, Budapeste-Neuss arasi demiryolu, Neuss-Zeebrugge arasi karayolu ile aktarilan
malzemeler denizyolu ile Teesport kentine getirilmektedir. Termin siiresi 11 giindir. Uglincii rota ise;
haftanin alt1 glinit Ambarli-Pendik-Cesme ve Mersin limanlarindan Ro-Ro gemileri ile Trieste’ye yapilan
cikiglardir. Malzemeler Trieste, Melzo, Rotterdam arasi tren ile aktarilip, Rotterdam’dan Tilbury ve
Dublin’e denizyolu ile aktarilmaktadir. Termin siiresi 10 giindiir. Sekil 9’da mavi ¢izgiler deniz yolu
tagimaciliginy, yesil ¢izgiler demiryolu tasimacilifini, siyah cizgiler karayolu tasimacilifini géstermektedir.
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e
Sekil 9. Sarp Intermodal Hizmetleri Turkiye-Ingiltere & irlanda Intermodal Tagimaciik Modeli

Detayli olarak anlatilan rotalar Tiirkiye’den s6z konusu Avrupa iilkelerine ulastirilmasi noktasinda Sarp
Intermodal firmasimin sundugu intermodal ¢dziimlerdir, Tiirkiye’den ¢ikislar olarak anlatilan rotalarn tam
tersi uygulanarak ithalatlar organize edilmektedir.

Reysas Tasimacilik ve Lojistik Tic. A.S. 1990 yilinda arag tagimaciligi ile lojistik sektoriine girmistir. 1994
yilinda yurti¢i ve yurtdisi tasimacilik, petrol tasimaciligi, uluslararasi ve yurti¢i demiryolu tasimaciligi,
giimriiklii/giimriiksiiz depolama hizmetleri ile ek servisleri vermeye baslayan sirket 2006 yilinda Istanbul
Menkul Krymetler Borsasinda iglem gérmeye baslayarak Tiirkiye’de ilk ve tek halka agik Lojistik firmasi
unvanini almistir (reysas.com). Lojistik sirketleri arasinda cirosu ile sektoriin liderlerinden olan bu firmanin
sundugu hizmetler uluslararasi kara tagimaciligi, yurti¢i komple tagimacilik, yurti¢i dagitim hizmetleri,
uluslararas1 demiryolu tagimaciligi, yurti¢ci demiryolu tagimaciligidir. Pek ¢ok ayr1 alanda hizmet veren
sirketin, bu modelleri birbirine entegre ederek intermodal ¢alistig1 projeleri bulunmaktadir.

Sirketin tercih ettigi ¢ok modlu tasimacilik kombini; demiryolu ve karayolu entegresidir. Istanbul-
Halkali’dan Killingholme’a kadar uzanan bir hatta intermodal ¢alismaktadirlar. Bu hatlar ve demiryolu
tagimaciliklar1 i¢in Reyline Uluslararast tasimacilik A.S.’yi kurmusglardir. Bu model en biiyiik
miisterilerinden biri olan Toyota i¢in kurulmustur. 2004 yilinda Toyota’ya hizmet vermek amaci ile kurulan
bu rota hafta da bir tren ile baglamistir daha sonra ¢ikiglarin ve miigterilerin artmasi ile haftalik bes tren
¢ikig1 noktasina gelmistir. 2017 yili itibari ile bu Halkali’dan kalkan trenlerdeki malzemelerin %701
Reyline Tagimacilik miisterilerine aittir.

Sekil 10’da intermodal ¢oziimler gosterilmistir. Halkali-Rotterdam arasi1 demiryolu ile Rotterdam-
Killinghome aras1 denizyolu ile tasimacilik yapmaktadir. fkinci rotasi ise; Pendik limanindan kalkan Ro-
Ro gemileri ile Trieste’ye, Trieste’den Rotterdam’a karayolu ile baglanti saglayip, Rotterdam’dan
Killinghome kentine tasimacilik yapmaktadir. Sekil 10°da kullandiklari rota ve gectikleri lokasyonlar
gosterilmistir.

Sekil 10. Reyline Uluslararasi tasimacilik TUrkiye-ingiltere Intermodal Tagimaciik Modeli
Mars Lojistik Uluslararast Tasimacilik Depolama Dagitim ve Tic. A.S. 1989 yilinda kuruldu

(marslogistics.com). Tiirkiye’nin en biiyiik 250 sirketi arasinda yer almaktadir. Uluslararasi tagimacilik,
depolama, dagitim, hava ve deniz kargo, giimriikkleme gibi alanlarda hizmet vermektedir. 1200°den fazla
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calisani olan sirketin yillik cirosu 230 milyon Euro civarindadir. Bu ciro ile sektdriin biiylik oyuncularindan
biridir. Otomotiv, gida, tekstil, kimya, enerji, kozmetik gibi bir¢ok sektore hizmetler sunmaktadir.

1865 adet arag filosu, dort iilke de 17 ofisi ve dort deposu bulunan sirket intermodal tagimacilik alaninda
yatirimlarina devam etmektedir. 2012 yilinda bu alana giris yapan Mars Lojistik ilk olarak 30 milyon
Euroluk yatirim ile Trieste ile Bettembourg sehirleri arasinda baslattigt demiryolu tagimacilig: ile bu
sektore adim atmistir. Sirket Almanya ve Tiirkiye arasindaki intermodal hatlarinin daha da gelistirilmesi
i¢in ¢aligmakta ve farkli bir noktada yeni intermodal hizmet sunabilmek igin fizibilite ¢alismalarina devam
etmektedir. Tiirkiye’deki ¢esitli illerden alinan malzemeler karayolu ile Istanbul, izmir ve Mersin
limanlarina getirilmektedir. Cekicilerden ayrilan treyler Ro-Ro gemileri ile Trieste’ye ulagtirilmaktadir.
Dorseler Trieste’de konteynir tasima forkliftleri ile vagonlara bindirilip Lilksemburg’a kadar demiryolu ile
taginmaktadir. Trieste ile Bettembourg arasinda trenler ile haftada alti kez karsilikli sefer yapilmaktadir.
Bettembourg Multimodal terminalinde tekrar c¢ekicilere baglanan dorseler; Liiksemburg, Belgika,
Hollanda, ingiltere, Fransa ve Almanya’daki gesitli lokasyonlara dogru karayolu ile iletilmektedir. Mars
Lojistik intermodal ¢oziimler sunma noktasinda yatirnmlarina devam etmekte ve mevcut rotalarii
gelistirmeye yonelik aragtirmalara agirlik vermektedir.

Rail Cargo Logistics Uluslararast Tasimacilik Lojistik ve Ticaret Limited Sirketi 2003 yilinda kurulmustur
ve Rail Cargo Group mensubudur. Rail Cargo Logistics %100 Avusturya Sermayeli olup direk Rail Cargo
Group catis1 altinda Avusturya Devlet Demiryollarina baghdir. Tiirkiye de intermodal ¢éziimler sunan
sirketlerin basinda gelen bu sirket demiryolu ve karayolu modlarini birlestirerek miisterilerine hizmet
sunmaktadir (railcargo.com/tr).

Su an mevcut olarak ¢alisan haftada bes ithalat ve bes ihracat treni olmak tizere 10 trenleri mevcuttur. Tren
rotalart su sekildedir: Halkali Garindan kalkip Bulgaristan ve Romanya’y1 gecerek Sopron Terminaline
ulasan bu hattin termin siiresi bes giindiir. Ithalatta ise ayn1 rotanin tersi kullamlmaktir. Bu rota ile Rail
Cargo Lojistik firmasinin avantaj sagladigi yerler Avusturya, Macaristan, Slovakya, Cek Cumhuriyeti’dir.
Sopron terminalinden cekicilere aktarilan dorseler karayolu ile devam etmektedir. ikinci rota ise; Halkali
Gar-Bulgaristan-Romanya-Macaristan-Avusturya-Neuss Terminalidir. Termin slresi yedi-sekiz gundur.
Ithalatta ise ayni1 rotanin tersidir. Bu rota ile avantaj sagladig1 yerler: Almanya Ruhr bdlgesi, Hollanda ve
Belgika’dir. Sirket yiikleme tipi olarak parsiyel hizmet verememektedir yiliklemeler komple olarak
yapilmaktadir. Intermodal hizmetler sunun bu gsirket Tiirkiye’de intermodal alaninda biiylik
oyunculardandir.

2.2.1 Cok Modlu Tasimacilik Uygulamalarinin Avantajlar

a. Maliyet odaklilik bir¢ok sirketin yonetim stratejilerindendir. Maliyetlerini kisacak yontemler, modeller
arastirilip uygulamaya konulmaya caligilmaktadir. Tagimacilik alaninda maliyeti kisan en 6nemli model
¢ok modlu ¢éziimlerdir. Karayolu tagimaciligina kiyas ile maliyeti daha azdir, bu nedenle birgok sirket
tarafindan tercih edilmektedir. Karayolu tasimaciligimin daha uygun navlunlar ile deniz yolu
tagimaciligmmin daha az termin siireleri ile mallarin son misterilere teslim edilmektedir. Cok modlu
tagimacilik modelleri maliyetleri azaltmaktadir, bunun nedeni ise karayolu kullanimin azalmasi ile daha az
kullanilan akaryakit, daha az 6denen otoyol ve koprii iicretleri, daha az insan giiciidiir.

b. Cok modlu tagimacilik modellerinde en az kullanilan ve hatta bazi entegrasyonlarda hi¢ kullanilmayan
mod karayolu tagimaciligidir. Bu nedenledir ki intermodal ¢oztimler yesil lojistigi desteklemektedir. Mazot
tiiketiminin azalmasini saglayan ¢ok modlu tagimacilik modelleri dogay1 ve ¢evreyi korumaktadir. Cevre
dostu tasimacilik sistemleri olarak egzoz emisyonunu ve trafik kirliligini de ortadan kaldirmaktadir. Cok
modlu tagimacilik ¢dziimleri dogay1 desteklemektedir. Lojistik firmalariin bazi1 miisterileri sirf dogay1
destekledigi i¢in ve sosyal sorumluluk adina ¢ok modlu tagimaciligi kullanmaktadir. Giiniimiizde artik
firmalarin ¢evre hassasiyetleri ¢ok yiikksek oranda geligmistir. Sirketlerde ve ofislerde ¢evre dostu
malzemeler ve uygulamalar kullanilmaktadir. Tasimacilik adina ¢evreye ise karayolu tagimaciligint daha
az kullanarak katki saglayacaklarini diigiinmektedirler. Bu nedenledir ki sadece ¢evre dostu oldugu i¢in bu
modelleri segen sirketlerde bulunmaktadir. Karayolunun kullanimi minimum oldugundan, ¢evre dostu bir
ulasim modu elde edilmektedir. Bu intermodal ¢dziimler karbon emisyonlarinda en az %40 oraninda
azalma sunmaktadir. Sirket yetkilileri “Yesil Lojistik” uygulamalarinin gittikge dnem kazandigini tiim
diinyada oldugu gibi, Tiirkiye'deki son tiiketicilerin artik satin aldiklari hizmetlerin ¢evre dostu olmasini
talep ettiklerini belirtmektedir. Cevre dostu lojistik hizmetler sunmanin miisterilerin tercihinde belirleyici
bir 6zellik oldugunu belirtilmektedir.

¢. Cok modlu tasimacilik modelleri kotii hava sartlarindan etkilenmemektedir. Bu durum o6zellikle kis
aylarinda ¢ok biiyiik bir avantajdir. Kar nedeni ile kapanan yollar ve kopriiler gibi olumsuz sartlarina maruz
kalinmamaktadir. Yagmur ve kar nedeni ile olusabilecek kaza riskleri de en aza inmektedir. Yaz aylarinda
ise asfaltlarin erimesi nedeni ile yollarin kapanmasi gibi sorunlar yasanabilmektedir. Bu gibi nedenler ile
termin siireleri uzamaktadir Olumsuz hava sartlar1 ayni zamanda belirsizlige de neden olmaktadir. Sartlarin
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ne zaman diizelecegi bilinemediginden malzemelerin ne zaman teslim edilecegi konusunda net bilgi
verilememektedir ve miisteriler magdur olmaktadir. Ancak ¢ok modlu tagimacilik modelleri bu olumsuz
sartlardan etkilenilmemektedir.

d. Unimodal tagimacilik ile gidilemeyen tiim noktalara ¢ok modlu tasimacilik modelleri ile gidilebilir.
Ornegin liman olmayan bir kente denizyolu ile ulagilamaz, demiryollar1 ag1 olmayan bir sehre tren ile
ulasilamaz ancak belirli noktalara demiryolu ve denizyolu ile gelinip son noktaya karayolu veya baska mod
ile ulasilabilir.

e. Tirlardaki takip sistemleri gibi demiryolundaki her konteynerin de takip sistemi vardir. Bu sayede
miisteriler demiryolundaki {iriinlerinin de takiplerini yapabilmektedirler. Terminallerden aktarilan
dorselere eklenen takip cihazlart ile miisteriler yiiklerinin nerede olduklarini gergek zamanli takip
edebilmektedirler.

f. Cok modlu tasimacilik modelleri sistematik, diizenli ve daha organizedir. Ro-Ro gemilerinin, blok
trenlerin sefer saatleri belli oldugu i¢in verilen termin siireleri degismez. Lojistik firmalarinin s6z verdigi
transit stireleri ile malzemeler teslim edilmektedir.

g. Avrupa’da bazi yollarda tonaj kisitlatmalart bulunmaktadir. Bu durum karayolu tasimaciliginda
kisitlamalara yol agmaktadir. Yiiksek tonajli malzemeler karayolu ile iletilirken sorun yasanabilir, sirketler
ceza alabilir. Bu durum onlemek i¢in ¢ok yiiksek tonajli malzemeler, ¢ok modlu ¢6ziimler ile
tagmilabilmektedir.

h. Sinir kapilarindaki yigilma ve kuyruklar giinden giine biiyiiyen talep nedeni ile artmaktadir. Bu durum
tirlar iilkelere girigini geciktirmekte ve termin siirelerini uzatmaktadir. Ancak sunulan intermodal
¢Oztimler ile siir kapilarina ugramadan Tiirkiye’ye giris ve ¢ikis yapilmaktadir.

i. Karayolu tasimaciligina kiyasla daha giivenlidir. Hirsizlik, soyulma, yiiklerin karigmasi, yiiklerin
kaybolmasi, yiiklerin hasarlanmasi gibi durumlar ile daha az karsilasilmaktadir.

j. Tiirkiye’nin jeopolitik konumu ¢ok modlu tasimacilik modelleri i¢in ¢ok uygundur, Ulkemizin iig
tarafinin denizler ile gevrili olmasi Ro-Ro gemi tasimaciligina olanak vermektedir. Asya ve Avrupa kitalar
arasinda koprii gorevi gérmektedir. Canakkale ve Istanbul bogazlarina sahiptir, bu denizyolu tagimaciligl
icin ¢ok bilyiik bir avantajdir. Ayn1 zamanda bu cografi yap1 uzun ve etkin bir demiryolu sistemine de
olanak vermektedir. Ulkemiz ¢ok modlu tasimacilik modellerinin kullanimi agisindan ¢ok uygundur, bu
cografi uygunluk hizmet saglayicilar ve hizmet alan firmalar igin biiytik bir Gstiinliiktiir.

k. Pendik, Ambarli ve Mersin Limanlarindan ihra¢ yiikii tagimakta olan lojistik firmalar1 6zel tiiketim
vergisi ve katma deger vergisinden muaf olarak akaryakit alabilmektedir.

1. Lojistik firmalarin anlagmali olduklari acentelerin ¢ogu intermodal ¢6zlimler konusunda tecriibeli
olduklart icin Avrupa’da hizmet alinan partner sirketler bu alanda uzmanliklari ile yol gosterici
olmaktadirlar. Avrupa’daki partnerlerin bu alandaki uzmanligi, bilgisi ve tecriibesi Tiirkiye’deki firmalara
yol gdstermektedir.

m. Birgok lojistik firmalarinin AR-GE ve is gelistirme departmanlart bulunmaktadir. Bu departmanlar
sayesinde ¢ok modlu tagimacilik modelleri gelistirilebilmektedir. Bu modellerin kullanim siirecini daha
kolaylagtirmak, termin siirelerini daha azaltmak, daha efektif ¢oziimler sunmak i¢in arastirmalar ve yeni
rotalar i¢in fizibilite ¢aligmalari yapilmaktadir.

n. Artan rekabet ortami birgok lojistik firmasini ¢ok modlu ¢éziimler sunmaya sevk etmektedir, rekabet bu
alanin gelismesini saglamaktadir.

o. Tiirkiye’nin 6nemli ulastirma koridorlarina sahip olmasi nedeni ile yapilacak yatirimlar, baslayan ve
devam eden projeler sayesinde ¢ok modlu tagimacilik modelleri gelisecektir.

p. Tlrkiye- Avrupa Birligi iliskileri kapsaminda gelistirilen Trans Avrupa Ulastirma Aglart (TEN-T)
projesi kapsaminda ¢ok modlu tasimacilik sistemlerine olumlu anlamda etkileri olacak demiryolu projeleri
yapilmaktadir.

r. Ro-Ro gemilerinin ve blok trenlerin kullanilmasi bir¢ok aracin trafikten uzak kalmasini saglamaktadir.
Bu sayede trafik ve giiriiltii kirliligi azalmaktadir. Daha az kullanilan ¢ekiciler daha az yipranmaktadir ve
daha uzun 6miirlii olmaktadir.

Sirketlerin gok modlu tasimacilik modellerini segmelerinin en énemli nedeni diisiik maliyettir. Ikincisi ise
gevre ve doga dostu olmasidir.

2.2.2 Cok Modlu Tasimaciik Uygulamalarinin Dezavantajlar

a. Karayolu tasimaciligina kiyasla termin siireleri daha uzundur. Acil durumlarda ¢ok modlu tasimacilik
modelleri tercih edilmemektedir. Almanya-Tirkiye arasi karayolu ile dort giin siirerken, intermodal
tasimacilik modelleri ile sekiz giinii bulabilmektedir. Artan transit siireleri miisteriler i¢in en biyiik
problemdir. Standart hizmetler intermodal ¢oziimler ile, ekspres ve siiper ekspres hizli ¢oziimler ise
karayolu tasimacilig1 ile verilmektedir.
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b. Demiryolu ulasimina yeterli 6nemin verilmemesi nedeniyle mevcut sistemlerin eski, hizlar1 disiik, tek
rayli olmasi ve giizergahlarin yetersiz olmasi.

c. Denizyolu ulagimina yeterli dnemin verilmemesi mevcut eskimis ve yeni teknolojilerden uzak terminaller
ile hizmetler sunulmaya ¢aligilmasi.

d. Ro-Ro gemileri ortalama 250 treyler kapasitesi ile hizmet sunmaktadir. Tehlikeli ve yanici madde
bulunan tagima tinitelerinde herhangi bir sorun yasanmasi halinde tiim gemi tehlikeye girebilmektedir.

e. Bazi miisteriler ise intermodal ¢oziimler kullanmak istememektedirler. Karayolu disinda bir hizmet
almak istememektedirler. Bu Onyarginin nedeni ise ¢ok modlu tasimacilik teknolojileri onlari
korkutmaktadir. Bunun sebebi modelin az bilinmesi, detayli agiklanip miisterilere avantajlarmin
sunulmamasidir. Bazi sirketler bu tagimacilik sistemlerinden korkmaktadir.

f. Cok modlu tasimacilik alaninda yetistirilmis nitelikli elamanlarin azlig1 nedeni ile lojistik firmalar
personel bulmak konusunda sikintilar yagamaktadir.

g. Her dlkenin kendine 6zgii agirlik smirlamalari vardir, 6zellikle demiryollart igin, her iilkenin
sinirlamalar degigsmektedir. Cok modlu tasimacilik uygulamalar: kullanan sirketlerin bu sinirlamalar1 takip
etmesi ve organizasyonlari ona gore yapmalart gerekmektedir.

h. Her iilkenin kendine has yonetmelikleri bulunmaktadir. Ornegin Ingiltere’de konteynerler ii¢ saat i¢inde
bosaltilmalidir.

i. Demiryolu tagimaciligmin Avrupa'da ¢esitli diizenlemeleri vardir. Konteynerler kapasiteleri ve
yuksekliklerine gore tlnellerden gegebilmektedir. Demiryolu tasimaciligi her konteyner i¢in uygun
olmamaktadir.

j. Demiryolu ve karayolu entegrasyonu kullanan firmalarin yasadiklari en biiyiik problem demiryolu hacim
kisitlamalaridir.  Diizenlemelerden kaynakli hacimlerinin  elverdigi sekilde biiyimelerine izin
verilmemektedir.

k. Karayolu tagimaciligina kiyasla daha az esnektir. Karayolu tasimacilifinda araglar her noktaya
yonlendirilebilir. Cok modlu tasimacilik modelleri kullanilirken, modlarin kullanimi sistemlidir.
Organizasyonun esnetilmesi ¢ok daha zordur, bu da bazi miisterilerin bu modelleri segmemesine neden
olmaktadir.

1. Tiim tasimacilik modlarinda altyap: yetersizligi s6z konusudur. Karayolu tasimaciligi ele alindiginda
yollarin, kopriilerin yetersizligi, demiryolu tasimaciligi ele alindiginda rayli sistemlerin yetersizligi,
denizyolu tagimaciligi ele alindiginda limanlarin, terminallerin ve gemilerin yetersizligi s6z konusudur. Bu
altyapi yetersizlikleri cok modlu tasimacilikta daha ¢ok problem demektir.

m. Cok modlu tagimacilik yatirimlart maliyetlidir. Alinacak Ro-Ro gemileri, olusturulacak tren hatlari,
kurulacak terminallerinin maliyetleri yiiksektir. Yapilan yatirimlarin geri doniisimii uzun yillan
bulmaktadir. Bu nedenle sirketler kendi modellerini kurmak yerine igletmeci firmalardan kiralayarak bu
hizmetlerden yararlanmaktadir. Cok modlu tasimacilik modellerini arttiracak ve destekleyecek yatirimlar
ne yazik ki azdir.

n. Lojistik organizasyonlardaki mal yiikleme, bosaltma gibi prosediirlerin karmasiklig1 ve bu siireglerdeki
uzun formaliteler bu modellere ilgiyi azaltmaktadir.

0. Bazi ilave ticretler, liman {icretleri gibi 6demeler bu modellerin biiylimesine engel olmaktadir.

p. Bu alandaki teknolojileri takip etmedeki yetersizlikler.

r. Stiregte uygulanan karigik giimriik prosediirleri

s. Liman ve demiryolu igletmelerinin bazilarinin kamu kurulusu bazilarinin ise 6zel isletmeler tarafindan
isletilmesi nedeni ile organizasyon ve iletisim de sorunlar yasanmaktadr.

3. SONUC
Ulkeler arasinda artan ticaret ile tasimacilik sistemleri gelismektedir. Tasimacilik ne sekilde olursa olsun
topluma fayda saglamalidir. Diinyada ve Tiirkiye’de gelisen ¢evre hassasiyeti sayesinde birgok firma ¢ok
modlu tagimacilik faaliyetlerini uygulamaktadir. Cok modlu tagimacilik tek bir tagima zinciri igerisinde en
az iki degisik tasima sisteminin kullanilmasiyla yapilan tasima tiiriidiir. Bu sebepten karayolu
tagimaciligina ek olarak demiryolu ve denizyolu tagimaciliginin en az birinin kullanimi gereklidir. Kuresel
olarak tasimacilik ele alinirsa; sevkiyat baglangict ve bitisi karayolu ya da demiryolu 6n planda
tutulmaktayken; ara tasimalarda ise denizyolu tasimaciligi dikkat ¢ekmektedir. Cok modlu tagimacilikta
farkli tagimacilik cesitlerinin bir araya getirilmesi, cografyalar iizerinde en ekonomik tagima tiirliniin
belirlenmesine olanak saglar bu da toplam tasima maliyeti azaltmaktadir. Bu nedenle; ¢ok modlu
tagimaciligin getirmis oldugu yararlar dikkate alinarak, ekonomik ve g¢evresel etkileriyle tasimacilik
faaliyetleri planlanmalidir. Hiz, ulagim zamani ve mesafeye gore en uygun tagimacilik tiiriiniin belirlenerek,
avantajli ve uygun olan hatlarin tespit edilmesi gerekmektedir.

Tiirkiye ile Avrupa arasindaki ¢ok modlu tagimacilik uygulamalari analizi dogrultusunda; en fazla
kullanilan tasma aracinin Ro-Ro gemileri oldugu saptanmustir. TUrkiye-Avrupa arasi intermodal ¢6ziimleri
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saptayabilmek i¢in sirket yoneticileri ile goriismeler yapilmis sirketlere ait genel bilgiler ve Avrupa iilkeleri
ile yapilan ¢ok modlu tagimacilik uygulamalari sunulmustur. Tiim lojistik firmalar Ro-Ro gemi
isletmelerinden hizmet almaktadir. Malzemeler Ro-Ro gemileri ile Tiirkiye’nin belirli limanlarindan
Trieste liman kentine getirilerek Ro-La adi verilen trenler ile Avrupa’nin birgok kentine demiryolu ile
ulastiriliyor ve son teslim kentine karayolu ya da demiryolu ile devam edilmektedir. Bu uygulamalarda
cogunlukla gdriilen son miisterilerin adreslerine gére her konuma sunulan bir intermodal ¢6zliim olmasidir.
Cok modlu tagimacilik alaninda iilkemizde faaliyet gosteren ve cirosu yiksek olan firmalardan elde edilen
bilgilere gére bu tagimaciligin avantaj ve dezavantajlari tespit edilmistir. Cok modlu tagimaciligin birgok
avantaj1 vardir. Cok modlu tagimacilik karayoluna gore daha az maliyetlidir. Akaryakitin az kullanilmasi,
insan giicline ihtiyacinin fazla olmamasi maliyeti azaltmaktadir. Karayolunun daha az kullanilmasindan
dolayi ¢evre dostudur. Mazot tiiketiminin azalmasini saglayan ¢ok modlu tasimacilik modelleri dogay1 ve
¢evreyi korumaktadir. Bu modelde; tagimacilik tiirleri hava kosullarindan etkilenmemektedir 6zellikle kig
aylarinda biiyiik avantaj saglar. Unimodal tasimacilik tiiriinde gidilemeyen yerlere bu tagimacilik tiiriinde
gitmek miimkiindiir. Miisteriler takip sistemi ile demiryolundaki iiriinlerin takibini yapabilmektedir. Bu
tasimacilik modelleri diger modlara gore daha sistematik ve diizenlidir. Karayolu tasimaciliginda
karsilagilan sinirlarda meydana gelen yigilmalar ¢ok modlu tagimacilik sistemlerinde goriilmemektedir.
Ulkemizin jeopolitik durumu gok modlu tasimacilik icin elverisli olmakla birlikte; Ro-Ro tagimaciligina da
imkan saglamaktadir. Rekabetin artmasi nedeniyle lojistik firmalari ¢ok modlu ¢oziimler bulmaya
yonelmektedir. Bu durum ¢ok modlu tagimaciligin gelismesini saglamaktadir. Sirketlerin ¢ok modlu
tagimacilik modellerini se¢cmelerinin en 6nemli nedenleri diigiikk maliyetli olmas1 ve gevreyi ve dogay1
desteklemesidir. Sosyal sorumluluk adina bu modelleri kullanan sirketler bulunmaktadir.
Cok modlu tasimaciligin dezavantajlari da bulunmaktadir. Cok modlu tasimacilikta karayolu tasimaciligina
gore termin siireleri uzun olmaktadir; 6rnegin Almanya- Tiirkiye arasi karayolu ile termin siiresi bes giin
iken, ¢ok modlu tasimacilik ¢oziimleri ile bu mesafe dokuz giinii bulmaktadir. Demiryollarina gerekli
Onemin verilmemesinden dolay1 olan sistemler eski, yavas ve giizergahlar yetersizdir. Ro-Ro gemilerine
yiiklenen tehlikeli ve yanict maddeler igeren malzemeler diger tiim dorseler igin tehlike olusturur. Bu
tagimacilik sistemi karayoluna gore daha az esnektir. Bu sistemlere yatirimlar maliyetlidir, Ro-Ro gemileri
i¢in olusturulacak olan terminallerin maliyeti fazladir. Bu nedenle ¢ok modlu tagimacilik yapilacaginda
maliyetin, uygulamanin, avantaj ve dezavantajlarin iyi degerlendirilmesi gerekir.
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USER EXPERIENCE FOR SOCIAL RESPONSIBILITY (UX4SR):
CONCEPTUAL FRAMEWORK

Oguzhan Erding
Bahgesehir University

ABSTRACT

User Experience for Social Responsibility (UX4SR) is a proposed concept for using User Experience (UX)
tools, techniques and approaches for social responsibility (SR). UX is the key to success in digital field in
that it determines effectiveness and acceptance of digital systems, as well as user performance, satisfaction
and preferences. Contemporary SR projects heavily rely on digital platforms and technologies, thus, UX
techniques and applications can be utilized to serve SR efforts in many ways, such as improving the UX of
existing SR-related systems, or developing new systems by using innovative and interactive digital
technologies. Overall, UX knowledge can enable SR community to build systems and experiences with
better UX features. This study will present the UX4SR conceptual framework and provide a perspective
for UX and SR practitioners and researchers to create a collective collaboration baseline for employing UX
tools and techniques to support SR efforts.

Keywords: Social Responsibility, User Experience
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1. INTRODUCTION

User Experience (UX) has become the key to success of digital systems as it became evident that the digital
systems can be effective and preferable only when the end users can use the systems smoothly. Thus, UX
has gained utmost importance in digital transformation and digitalization in the industries (Paun, 2017)).
UX has become an integral part of digital industry, and a sub-industry in itself, in which improvement of
digital systems is the primary goal. On the research front, UX studies address user behavior, effects of new
and innovative, interactive technologies and systems. UX efforts can be useful not only for industrial and
business related digital systems but also systems and tools used for the interactive systems and technologies
which are extensively used in many fronts of Social Responsibility (SR) efforts. For instance, one of the
main reasons for abandonment of the assistive technologies for the handicapped is the lack of user-
friendliness, which can be addressed by UX improvements (Carneiro et.al, 2015). Furthermore, UX test
and research techniques such as user test, heuristic evaluation, eye tracking (Tullis and Albert, 2013) can
be very useful in developing digital technologies that would enhance the quality of life and the abilities of
the special population groups such as Augmented Reality systems developed for the wheelchair users

(Chagas de Oliveira et.al., 2016).), or for improving the social innovation platforms. Thus, the
essential question for UX4SR effort is how one can make use of UX knowledge for SR purposes.
The UX4SR concept was first introduced by the author in the speech he gave at World Usability Day 2019

event organized by UX Professionals Association (UXPA) Istanbul Chapter at Bahgesehir University,

November 18, 2019, which inspired the idea to form a UX4SR research group within UXPA-Istanbul

Chapter. This paper summarizes the essentials of UX4SR conceptual framework.

2. CONCEPTUAL FRAMEWORK

UX4SR Conceptual framework addresses two fields with regards to SR- related systems.

e Improvement of existing systems: First, UX evaluation tools and techniques can be applied to the
existing SR-related digital systems; these systems include but are not limited to websites of non-
governmental organizations, digital social innovation (DSI) systems, collective support apps and
platforms. Heuristic evaluation, user test and UX questionnaires can serve to test and improve these
systems (Tullis and Albert, 2013). Second, UX of assistive systems and accessibility systems that help
disabled people can be improved such that users can be offered higher quality of life.

e Development of new interactive systems: The recent developments coupling interactions and digital
technologies are stunning; innovative technologies such as Virtual Reality (VR), Augmented Reality
(AR), Mixed Reality (MR), Brain-Computer Interaction (BCI) bring not only new capabilities, also
novel ways of UX to our everyday lives. As new interactions and innovations emerge, UX4SR
perspective can be applied to integrate experiences and digital technologies in order to develop new
SR-related systems, for instance, improve the quality of life for elderly or disabled people (Chagas de
Oliveira et.al., 2016).

UX4SR Conceptual framework is depicted in Figure-1 below.
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Figure 1. UX4SR Conceptual Framework.

3. CONCLUSION

The present study proposed UX4SR a new framework that aims to link UX and SR efforts. UX4SR
framework can guide researchers and practitioners in studies to help society in many different ways,
primarily for improving existing systems and developing new interactive systems for SR purposes.
Following this statement, field applications and case studies are necessary to observe the benefits of UX4SR

framework and potential extensions of the framework.
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ULKEMIZDEKI ISLETMELERIN ENDUSTRI 4.0 FARKINDALIK VE
HAZIRLIK DUZEYLERININ DEGERLENDIRILMESI: 2018 — 2020
YILLARININ KARSILASTIRMALI ANALIZI

Hilmi Yiksel
Dokuz Eylul University

OZET

Ulkemizdeki isletmelerin Endiistri 4.0’a iliskin farkindalik ve hazirlik diizeyleri artmaktadir.2018 yilinda
83 isletmenin katilimiyla bir anket ¢aligmasi yiiriitiilmigtiir. 2020 yilinda da 104 isletmenin katilimiyla
anket sorular1 da artirilarak anket ¢alismasi tekrarlanmistir. Bu ¢alismada, 2018 yilinda 83 igletmenin
katilimiyla ve 2020 yilinda 104 igletmenin katilimiyla tilkemizdeki isletmelerin Endiistri 4.0 farkindalik ve
hazirlik diizeylerine iliskin gergeklestirilen anket ¢aligsmalart ile elde edilen bulgular analiz edilmektedir.
Bu kapsamda, iilkemizde bu 2 yillik siiregte isletmelerde Endiistri 4.0” a iliskin farkindalik ve hazirlik
diizeyindeki gelismeler ve Endiistri 4.0 teknolojilerinin  uygulamalarina iliskin ~ degisim
degerlendirilmektedir.
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1. GIRIS

Birinci Endiistri Devrimi’nde isgiicli odakli iiretim, su ve buhar giicliniin kullanilmaya baglanilmasi ile
birlikte makinelesmistir. Tkinci Endiistri Devrimi elektrik ile birlikte gelisen montaj hatt1 ve y1gin {iretim
ile ilerlemistir. Uciincii Endiistri Devrimi elektronik ve bilgi teknolojileri ve daha yiiksek oranda
otomatiklestirilmis tiretim uygulamalari ile ortaya ¢ikmistir. Dordiincii Endiistri Devrimi ise makinelerin,
iretim stireglerinin ve iiretim kontrol sistemlerinin birbirleriyle baglantili olarak olusturdugu ag ile
ilerleyecektir. Endiistri 4.0, Dérdiincii Endiistri Devrimi’ni nitelemektedir. ilk {i¢ endiistri devrimi sirastyla
makinelesme, elektrik ve bilgi teknolojileri ile gelmisti. Dordiincii Endiistri Devrimi de {iretim ortami ile
biitiinlesik olarak nesnelerin interneti ve hizmetlerin interneti ile gelmektedir. Dordiincii Endiistri
Devrimi’nin, diger endiistri devrimlerine gore farki Dordiincii Endiistri Devrimi’nin igletmelerimizi,
iiretimimizi ve diinyamizi doniistiiriirken, bu doniisiim siirecinde reaktif olarak rol alabilme ve
yonlendirebilme olanagimizin daha yiiksek olmasidir.4.Endiistri Devrimi’ni niteleyen Enddistri 4.0, 6nceki
endiistri devrimlerinde oldugu gibi basta endiistri olmak iizere tiim isletmeleri, istihdami, egitimi, toplumu,
ekonomiyi ve bir¢ok alan etkileyecektir. Endiistri 4.0 yolculugunda ilk agamalardan birisi de isletmelerde
Endiistri 4.0’ mevcut durumunun ortaya konulabilmesidir. Isletmelerin Endiistri 4.0 yolculugunda
izleyecegi asamalar mevcut durumlarina ve Onceliklerine gore farkliliklar gosterecektir. Endiistri 4.0
stirecinde isletmeler ¢esitli engellerle karsilasabilmektedirler. Bu engelleri yonetebildikleri dl¢iide de
Endustri 4.0 teknolojileri icin gergeklestirdikleri yatinmlarin getirilerine ulasabilecek, beklenen yararlari
elde edebileceklerdir. Isletmelerin Endiistri 4.0 siirecinde bagarili olabilmeleri i¢in degerlendirmeleri
gereken birgok faktdor bulunmaktadir. Endiistri 4.0 sadece teknoloji ile iliskili olarak diisiiniilmemeli,
isletimlerin organizasyon yapilarinda, i yapis sekillerinde ve organizasyon kiiltiirlerinde degisimi
gerektirdigi anlasilmahdir. Isletmelerin Endiistri 4.0 doniisiimiinde hazirlik ve farkindalik diizeylerinin
belirlenmesi, igletmelerde Endiistri 4.0 doniisiimiiniin yaygilastirilmasi ve Endiistri 4.0 uygulamalarimin
basarisinin artirilmast agisindan énemlidir.

2. ENDUSTRI 4.0 DONUSUMU

Endiistri 4.0, deger zincirinde 6zerk bigimde birbirleriyle iletisim halinde olan teknoloji ve cihazlara dayal
iretim siireglerinin organizasyonunu ifade etmektedir. Endiistri 4.0 fabrikalari, bilgisayar destekli
sistemlerin fiziksel siirecleri izledigi, fiziksel diinyanin bir kopyasini yarattigi ve kendi kendini organize
eden mekanizmalara dayali, merkezi olmayan kararlar verebilen gelecegin akilli fabrikalarinin bir modeli
olarak degerlendirilebilir. Uretim endiistrilerinin bilgisayarli otomasyonu ile birlikte fiziksel nesneler, bilgi
agmin igerisinde biitlinlestirilecektir. Boylelikle iiretim sistemleri, fabrikalarda ve organizasyonlarda
isletme stirecleri ile dikey olarak ag baglantili iletisim igerisinde olacak ve siparisin verilmesinden sevkiyata
kadar gercek zamanli olarak ydnetilebilen mekéansal olarak dagmik deger aglari ile yatay olarak
baglanacaktir. (Forschungsunion and Acatech, 2013). Endiistri 4.0, iiretimin fiziksel ve dijital diinyasini
birlestirmeyi amaglayan siber fiziksel sistemlere dayanmaktadir. Endiistri 4.0 ile birlikte deger zincirleri,
tirinler ve hizmetler dijitallesmekte ve biitiinlestirilmektedir. Bilgi teknolojileri, makineler ve insanlar
birbirleriyle baglanmakta ve gergek zamanli olarak iletisim halinde olmaktadir. Boylelikle nesnelerin
interneti ile birlikte daha esnek ve verimli iiretimin gerg¢eklestirilmesi amaglanmaktadir.(PwC,2016).
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Endiistri 4.0’ 1n teknolojik 6zii sensorler, veri islemciler ve aktiiatorler vb. bilesenlerden olusan siber fiziksel
sistemlerden olugmaktadir. Bdylelikle gercek ve sanal diinya birlestirilmekte ve deger zinciri boyunca
insanlar ve nesneler arasinda verinin ger¢ek zamanli olarak iletimi saglanmaktadir. Nesnelerin interneti ile
veri gercek zamanli olarak paylagilmakta, fabrikalar, insanlar ve makineler arasinda bir ag
olusturulmaktadir. Olusturulan bu ag ile birlikte liretim siirecinin verimliligi artirilmakta ve tiretim
surecinin gereksinimlerine dinamik olarak cevap verilebilmektedir (Y Giksel ,2019)

Gelecegin isletmeleri, siber fiziksel sistemler olarak makinelerinin, fabrikalarinin ve depolarinin
baglantisinda kiiresel aglar kuracaklardir. Bu siber fiziksel sistemler kendi aralarinda bilgi paylagimini
gerceklestirerek birbirleri ile akilli sistemlerle baglanti kuracak, birbirlerini kontrol edebileceklerdir. Siber
fiziksel sistemler; akilli fabrikalar, akilli makineler, akilli depo alanlar1 ve akilli tedarik zincirleri seklinde
olacaktir. Bu uzgoriiniin merkezinde iretimin ger¢eklesme seklini degistirecek olan akilli tirtinlere ve akilli
makinelere dayali olarak akilli fabrikalar yer alacaktir.(Gilchrist,2016)

Hermann vd. (2015) tarafindan literatiire bagl olarak yapilan tanima gore de Endiistri 4.0’1n dort bileseni;
siber fiziksel sistemler, nesnelerin interneti, hizmetlerin interneti ve akilli fabrikalardr. Makine-makine
iletisimi ve akilli dirtinler gibi teknolojiler ayrik birer Endiistri 4.0’1in bilesenleri olarak belirtilmemis,
makine-makine iletisimi, nesnelerin internetinin saglayicilari ve akilli iiriinler de CPS’nin alt bileseni olarak
degerlendirilmistir. Yazarlar biiyiik veri ve bulut biligimi, Endiistri 4.0’1n uygulamalarinda tiretilmis veriyi
faydali hale getiren ancak ayrik Endiistri 4.0 bilesenleri olmayan veri hizmetleri olarak nitelendirmislerdir
(Bartodziej, 2017).

Endiistri 4.0, otomasyonunda ilerisine gidecek bicimde deger zincirindeki aglarin biitiinlestirilmesi seklinde
olan devrimin sonucu olarak ¢ikan bir kavramdir. Bu biitiinlesmenin en 6nemli karakteristikleri; deger
zincirindeki tiim asamalarin gergek zamanli iletisimidir. Sonug olarak akilli ve kendi kendini uyarlayabilen
endiistriyel siiregler ortaya ¢ikmistir. Bu vizyon ile birlikte daha hizl, daha esnek, daha etkin ve daha iyi
kalitede drlnler dreten bir endustriyel yolculuk nitelenmektedir. (Tusiad, The Boston Consulting
Group,2016)

3.ARASTIRMANIN AMACI VE YONTEMI

Arastirmanin amaci, ililkemizdeki isletmelerin Endiistri 4.0 farkindalik ve hazirlik
diizeylerinin saptanmasidir. Aragtirma 2018 ve 2020 yillarinda gerceklestirilmistir. Bu
bakimdan bu iki yillik siirecte isletmelerin Endiistri 4.0 doniisiim yolculuguna iliskin
degerlendirmede yapilmasi miimkiin olmaktadir. 2020 yilinin baslangici ile birlikte
pandemi siirenin de iilkemizdeki isletmeleri etkilemeye basladigi goriilmektedir. Bu
bakimdan pandeminin baslangicinin, isletmelerin Endiistri 4.0 doniisimii  ve
uygulamalarini nasil etkiledigi de aragtirmanin bir ¢iktis1 olmaktadir.

4. ARASTIRMANIN BULGULARI

Grafik 1’de 2018 ve 2020 yilinda gergeklestirilen aragtirmalara gore isletmelerin Endiistri 4.0 farkindalik
diizeyleri ve grafik 2’de de 2018 ve 2020 yilinda gergeklestirilen aragtirmalara gore isletmelerin Endiistri
4.0 bilgi duzeyleri belirtilmektedir.

Grafik 1:
2018 Yili Farkindalik Diizeyi 2020 Y1ili Farkindalik Diizeyi
W Coaz dizzye
0§ Az dlzzyde @ Cokaz dizeyde
(Orta dizeyde 0 Az dizeyde
0 Fazla dizeyde Ortz dizeyds
= 0 Cok ezl dizeyde O Fazladizeyde
w ) Cokfarla dizeyds
Grafik 2:
2018 Y1l Bilgi Diizeyi 2020 Y1l Bilgi Diizeyi
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Grafik 3’de 2018 ve 2020 yilinda gergeklestirilen arastirmalara gore isletmelerin Endiistri 4.0°a iliskin
planlart belirtilmektedir.

Grafik 3:
2018 yil1 Endiistri 4.0 Planlar 2020 yil1 Endiistri 4.0 Planlar
@ Henikz disinmityonz @ Heniz dugtnmiyoruz
9 Degerlendrme sirecndeyiz @ Degeriendime sirecindeyiz

@ Planlar yapma asamasindayiz
0 Flzniar yapid:, kgl caph

1 Planlar yapma asamasindayiz
W Planiar yapid, kiicik caph uyguiamalar

uyguiamalar bastadi basladi

@ letmenin tom bakimierinde endist @ isletmenin tim bélimiennds endisti 40
40 kapsamindz Lyguiamalanmez kapsaminda uygulamalanmiz mevcutiur
mevoutr

Isletmelere Endiistri 4.0’a iliskin planlari soruldugunda 2018 yilinda arastirmaya katilan isletmelerin %31’
heniiz disiinmiiyoruz derken, 2020 yilindaki yiiriitiilen aragtirmaya goére heniiz diisiinmiiyoruz olarak
belirten igletme orani %18,4 olmustur. 2020 yilindaki arastirmada 2018 yilindaki arastirmaya gore
degerlendirme siirecinde olduklarini belirten igletme oraninda % 10’luk bir diigiis goriiliirken, planlar
yapma asamasindayiz olarak belirten isletmelerin de % 11 oraninda arttif1 gériilmektedir. Bu 2 yillik

stirecte, isletmelerde Endiistri 4.0’a iliskin planlart olugturma bakimindan kismi bir artisin oldugu ifade
edilebilir.

Grafik 4’de 2018 ve 2020 yilinda gergeklestirilen arastirmalara gore isletmelerin Endiistri 4.0°a iliskin
stratejik planlarinin durumu belirtilmektedir.

Grafik 4:
2018 Y1l Stratejik Plan 2020 Y1li Stratejik Plan

@ Belirienmis bir endustri 4.0 stratejisi
yoktur ve gelistirmeyi de planiamiyo...

@ Endustri 4.0 stratejisini gelistimeyi

 Belirenmis bir endlstr 40 statefsi
yokdur v gelistimeyi d planiamiyoruz
0 Endisin £0 shaigjsin gekisimeyi

plantiyoruz
Gt — planiiyorz
© Endstr 4.0 stratejisini gelistirme o
asamasindayz ) Endiet 4 st gelisime
] asAmAIE)

@ Endistri 4.0 stratejisi olusturuidu ama
daha uygulamaya gecimedi

@ Endistri 4.0 stratejsi uyguiama asa
@ Endistri 4.0 stratejisi tamamiyla uy...

0 Endistr 40 st oustunidu ama
daha uyguiamaya gecimed

0 Endisii £ st uygulam asam.
0 Endistr 40 st Emamyz uygul.
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Grafik 5°de 2018 ve 2020 yilinda gergeklestirilen aragtirmalara gére isletmelerin ERP entegrasyon diizeyi
belirtilmektedir.
Grafik 5:

2018 y1l1 ERP entegrasyon diizeyi 2020 y1il1 ERP entegrasyon diizeyi

@ Cokaz
" @ Cok dostk duzeyde
# Ofa 0 Az dizeyde
0 Faza @ Orta dlzeyde
@ Cokfazk O Fazla dizeyde
@ Cok fazia duzeyde

@ ERP sistem meveut deide

@ Tum sureglerimiz SAP sistemi Uzerinde
yonetimete ve takip edimekteds

0 bimyoun

2018 yilindaki aragtirmada isletmelerinde ERP entegrasyon diizeyi soruldugunda %18 isletme ¢ok az ve
%11 isletme az olarak belirtirken, 2020 yilinda ¢ok az ve az olarak belirten isletme orani sirasiyla %9 ve
%10 olmustur. 2018 yilinda fazla ve ¢ok fazla olarak belirten isletme oranlari sirastyla %21 ve % 13 iken,
2020 yilinda %26 ve %24 olarak ifade edilmistir. Bu bakimdan iki yillik siirecte ERP projelerine baslayan
isletme sayisinda artig olurken, 2020 yilinda 2018 yilina gore isletmelerin siireclerinde ERP entegrasyon
diizeyinin artig gosterdigi de belirtilebilir.

Grafik 6°’da 2018 ve 2020 yilinda gerceklestirilen arastirmalara gore isletmelerin Endustri 4.0 igin
ayirdiklari biitge diizeyi belirtilmektedir.

Grafik 6:
2018 yilinda ayrilan 2020 yilinda ayrilan
bltce bitce
' A%\qmyoruz @ Aymiyoruz
# Disik 0 Disik
00 00
A i 0 ek

Grafik 7°de 2018 ve 2020 yilinda gerceklestirilen arastirmalara gore isletmelerin Endustri 4.0 igin
ayrilmasini diisiindiikleri biitge diizeyi belirtilmektedir.

Grafik 7’de
2018 yilinda ayrilmasi 2020 yilinda ayrilmasi
diisiiniilen biit¢e diistiniilen biitge
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Isletmelere gelecek iki yilda Endiistri 4.0 igin ayirmay: diisiindiikleri biitceye iliskin de degerlendirme
yapmalar1 istenmistir. 2018 yilinda gerceklestirilen arastirmaya gore gelecek 2 yil igcinde Endiistri 4.0
projeleri i¢in diisiik ve orta diizeyde biitce ayirmay diigiindiiklerini belirten isletme oranlart sirasiyla %36
ve %28,5 iken, 2020 yilinda aragtirmaya katilan igletmelerin % 28’1 diisiik diizeyde ve % 36’s1 orta
diizeyde biitge ayirmayi diislindiiklerini belirtmislerdir.

Tablo 1’e gore 2020 yilinda yiiriitiilen arastirmada isletmelerin, Endiistri 4.0 projelerinde karsilasilan en
onemli 3 giigliigii belirtmeleri istendiginde katilimcilarin %46’s1 finansal ve kaynak eksikligini belirtirken,
isletme i¢inde teknik beceri ve uzmanlik eksikligini gii¢liik olarak belirten isletme orani %34’tiir. 2020
yilindaki aragtirmada 2018 yilindaki arastirmaya gore Endiistri 4.0’a iliskin bilgi eksikligini giigliik olarak
belirten isletme oran1 %37°den %18’e diiserken, iist yonetimi destegini ve onderligini ve dijital kiiltiir
eksikligini giicliik olarak belirten isletme yiizdelerinde 6nemli artislar oldugu gériilmektedir. isletmeler,
Endiistri 4.0 doniisiim yolculuguna basladikca, Endiistri 4.0’in sadece teknoloji ile sinirli olmadigini,
Endiistri 4.0’ basarisinda organizasyon yapisinin, liderligin ve isletmenin dijital kiltirinin de ¢cok dnemli
rollerinin oldugunu fark etmektedirler.

Tablo 1: isletmelerin Endiistri 4.0 Doniisiimiinde Karsilastiklar1 Giigliikler

2018 2020
Finansman ve kaynak eksikligi 42 46
Isletme icinde teknik beceri ve uzmanlk eksikligi 46 34
Ust yonetimi destegi ve onderligi 14 24
Endiistri 4.0° a iligkin bilgi eksikligi 37 18
Veri gizligi ve giivenligi konulari 10 19
Dogru teknolojilerin eksikligi 20 22
Endiistri 4.0 strateji ve vizyonun eksikligi 23 20
Dijital kilttr eksikligi 19 27
Yasal diizenlemelerdeki degisiklikler 6 6
Basarili uygulama 6rneklerinin eksikligi 23 16
Karsilagilabilecek riskler 14 11
Yol haritasinin olmamasi nasil bir yol izlenecegine iligkin bilgi
sahibi
olunmamast 18 13
Organizasyon yapisinin uygun olmamasi 13
Endiistri 4.0 doniisiimii ve teknolojileri i¢in standartlarin eksikligi 18

2020 yilindaki yiiriitiilen arastirmada teknolojik ve yenilik yonetimi i¢in en ¢ok hangi alanlarda kaynak
ayirmaktasiniz sorusuna isletmelerin %79’u iiretim siiregleri olarak belirtirken, %42’si bilgi teknolojileri
olarak belirtmislerdir. Isletmelerinde nesnelerin internetini uygulama alanlar1 soruldugunda ise
katilimcilarin %63’1 iretim siirecini izlemek amaciyla nesnelerin interneti uygulamalarinin oldugunu
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belirtirken, makinelerin izlenmesi ve kontrolii amaciyla %41, kalite kontrol amaciyla %28, stok
seviyelerini kontrol etmek amaciyla %27, onleyici bakim amaciyla %24, pargalari ve triinleri isletme
icerisinde izlemek amacryla %24 isletme tarafindan nesnelerin interneti uygulamalarinin oldugu
belirtilmistir. Isletmeler veri toplanmasinda ve analizindeki &ncelikli amagclar1 soruldugunda ise
katilimcilarin %86°s1 liretim stirecini izlemek olarak belirtmistir. Performans 6l¢iimleri amaciyla belirten
katilimer oran1 %70, kalite yonetimi i¢in olarak belirten katilimci oran1 %49 ve karar vermede destek olmasi
i¢in olarak belirten katilimct orani ise %48 olmustur.

Tablo 2°de 2018 ve 2020 yilindaki arastirmalara gore isletmelerin Endiistri 4.0 teknolojilerini uygulama
diizeylerine belirttikleri degerlendirmeler verilmistir. 2018 yilinda ve 2020 yilindaki arastirmaya gore
isletmeler tarafindan en yiiksek oranda kullanildig1 belirtilen Endiistri 4.0 teknolojisi Siber giivenlik
olmustur. Endiistri 4.0 teknolojilerini uygulama diizeyi bakimimdan 2020 yilinda 2018 yilina gore bir artis
oldugu degerlendirilebilir.

Tablo 2: isletmelerin Endiistri 4.0 Teknolojilerini Uygulama Diizeylerine iliskin Degerlendirmeleri
Ozerk Yapa
Nesneleri | Buyu | Bulut Artirilmis | Siber 3 Boyutlu | isbirlik¢i | Dikey yatay |y
n Interneti | k Veri | Teknolojisi | Gergeklik | Giivenlik | Yazicilar | Robotlar | Entegrasyon | Zeka
2018 Ortalama 2,02 2,36 2,42 1,60 2,69 1,63 1,46 1,94 1,56
Standart
sapma 1,14 1,22 1,30 0,91 1,39 1,10 0,86 1,00 0,88
KOBI
ortalama 1,94 2,12 2,13 1,60 2,08 1,52 1,48 1,47 1,49
Buyiik
isletmeler 2,11 2,59 2,70 1,59 3,30 1,74 1,44 2,41 1,63
ortalama
2020 Ortalama 2,39 2,49 2,74 1,63 2,97 1,82 1,77 2,28 1,83
Standart 146 | 143 1,54 1,13 1,41 1,19 1,22 1,32 1,27
sapma
KOBI 200 | 2,02 2,62 1,60 2,64 1,74 1,51 2,04 1,49
ortalama
Buyiik
isletmeler 2,71 2,88 2,84 1,66 3,25 1,88 1,98 2,48 2,11
ortalama
5.SONUC

2020 yilinda ve 2018 yilinda lilkemizde isletmelerin Endiistri 4.0 farkindalik ve hazirlik
diizeylerinin belirlenmesi amaciyla gerceklestirilen arastirmaya gore, isletmelerde
Endiistri 4.0 farkindalik diizeyinde bir artis oldugu goriilmekle birlikte bilgi diizeyindeki
artis farkindalik diizeyindeki artisa gore daha diisiik kaldig1 goriilmektedir. 2020 yilinda
2018 yilina gore daha yiiksek oranda bir igletmenin Endiistri 4.0 yatirimlarina iliskin
planlar1 olusturmaya ve Endiistri 4.0 teknolojilerine yatirim yapmay1 hedefleri arasinda
ele almaya bagladiklar1 goriilmektedir. 2020 yilinda Endiistri 4.0 planlarini olusturmaya
baslayan ve Endiistri 4.0 projeleri i¢in biitce ayiran isletmelerin oraninda kismi olsa da
bir artig goriilmektedir. 2020 yilinda 2018 yilina gore isletmelerde dikey ve yatay
entegrasyon diizeylerinde ve ERP sistemlerini entegrasyon diizeylerinde artisin oldugu
belirtilebilir. 2020 yilinin baslangici ile birlikte yagsanan pandemi siireci de isletmelerin
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dikey ve yatay entegrasyonun gerekliliginin daha ¢ok farkinda olmalarma neden
olmustur.
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ABSTRACT

To improve the working efficiency and productivity of hospitals, the Hospital Information System (HIS)
plays an important role. Many criteria should be taken into account during the selection of a hospital
information system. This study aims to determine these HIS selection criteria considering the needs of the
hospital management and staff using multi-criteria decision-making (MCDM) methods. Towards that end,
an integrated fuzzy DEMATEL based Analytic Network Process (DANP) method is applied. DEMATEL
is utilized to determine the criteria set, and to handle the important and causal relationships between selected
criteria whereas the fuzzy Analytic Network Process (ANP) is used to calculate the weights of the criteria
and prioritize them. As a first step, a questionnaire is applied to hospital authorities after an in-depth
literature review. A decision-making tool for selecting a HIS which typically needs to be reviewed
periodically in public hospitals will also be developed.

Keywords: Fuzzy DANP, Hospital Information System, Multi-criteria Decision-Making
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ABSTRACT

Blockchain technology mainly offers a distributed ledger system which enables a shared, transparent,
traceable and reliable data registration. Ultimately Blockchain technology is also evolving into a house
large sums of undisputed data that can be explored for various ends.

Maintenance activities can be viewed as an effort to compensate for the unreliability of an engineering
product. In other words, maintenance is an effective method that reduces the frequency of failure of
repairable systems, restores system performance and extends the remaining life of the system. Providing
zero-time and low-stock maintenance services offers significant cost savings and increased productivity.
The subject of maintenance of engineering products covers finding and applying solutions to decision
making problems in a very wide area. The development of effective maintenance strategies is provided by
appropriate data collection and data analysis, and by revealing models that will help the decision-making
process. Thus, it is assessed that with the help of the capabilities, that are enabled by blockchain technology,
in data collection, current maintenance models can be improved, as well as new ones can be proposed.
The approach to maintenance in management has evolved from a "breakdown and troubleshooting"
perspective to a process-centered approach such as eliminating the root causes of the failure. With the more
scientific approach of maintenance activities, the trend has evolved to take preventive measures rather than
corrective reactions.

Maintenance activities also involve the distributed effort of many actors. And it is also widely known that
conflict of interests is an important issue among many of these actors. Thus, trust issue, and trust in to the
available data, is a central problem in the overall maintenance process. Blockchain technology has the
potential to fulfill the trust gap. Blockchain ensures that information can be exchanged reliably on an
untrusted network with some untrusted participants.

In our research maintenance models and blockchain technology is brought together and the potential impact
on models is theorized. We aim to identify the disruptive effects of blockchain technology to the current
maintenance models parallel with Industry 4.0, 10T and Al concepts. Our study has already identified that
there is a strong correlation between data volume, data transfer, data storage and data processing capabilities
and evolution in maintenance activities form corrective efforts to preventive measures. We also aim to
analyze the potential contributions of blockchain technology in the current version of maintenance efforts.
In the research, hypothesis are further intended to be tested using field and/or simulation techniques.
Since there has not been sufficient number of studies in the literature the research will start with an
exploratory research design. Current effort is to tie the data into an overarching theory.

Keywords: Blockchain, maintenance, maintenance models, maintenance management, preventive
maintenance, Industry 4.0, Machine learning, Al, 10T.
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ABSTRACT

The Blockchain technology (BcT) is rapidly growing and widely used in almost all applications, including
supply chain management systems, government organizations, IT sectors, business etc. Information and
communication technology has altered the ease which knowledge and access to information can be shared
around the world. Although it has greatly increased inter-organization communication, companies that are
part of a supply chain are still hesitant to share sensitive information through it because they do not trust
the other members of the chain. The blockchain application comes to the rescue here because it is a
decentralized certificate authority that helps to solve all of the problems mentioned, but companies are
generally unaware of its features due to its novel nature and a lack of case studies to refer to. The
construction industry has frequently been chastised for being slow to adopt emerging technologies and for
failing to effectively disseminate those technologies through its supply chains. Extensive fragmentation, a
lack of collaboration and transparency, traditional procurement structures and low profit margins are
frequently blamed. Blockchain Technology can play a role in resolving such issues. The primary purpose
of the review was to investigates how to prepare construction supply chains for Blockchain technology.
Based on the findings of the review, we suggest an application framework for construction supply chain
practitioners involved in the supply chain management and payment management. The frameworks will
guide the practitioners to plan their investments to build a blockchain based construction supply chain.
Finally, Discuss the future directions of research and the limitations of the study.

Keywords: Blockchain Technology, Construction Industry, Supply Chain

BLOCKCHAIN IN ENERGY SECTOR: A REVIEW OF THE LITERATURES
AND APPLICATIONS
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ABSTRACT
Due to the rapidly growing economic activities, electricity generation and its environmental impact have
become two major concerns in energy policy making. Meanwhile rapid rising population of the world
makes energy need more. For that reason finding sufficient energy sources is becoming crucial problem to
be solved. Thanks to its critical features and characteristics, blockchain technology may help to provide
contributions to solve main problems of energy sector. Being distributed, transparent, secure, reliable,
interoperable, scalable, having immutable records and smart contracts are some of main features of
blockchain technology to be key technology to solve problems of energy industry.
In addition to this, wholesale electricity distribution, peer-to-peer energy trading in renewable energy
microgrid architecture, electricity data management, electric vehicles, energy supply chains, commodity
trading, utility providers, legal reporting and compliance are fields which are going to be affected by new
rising blockchain technology.
In this study, it will be explained what are critical features of blockchain technology to leverage energy
industry. Addition to this, the study examines governance types of blockchain systems can be used in
energy sector: Such as, public-open, public-closed, private-open and private-closed. Moreover, the
definition of consensus algorithms are described, such as, Proof of Work (PoW), Proof of Stake (PoS),
Delegated Proof of Stake (DP0S), Practical Byzantine Fault Tolerance (PBFT), Proof of Authority (PoA)
and Proof of Activity (PoAc) are mentioned. Finally, the study gives some examples of the use cases
developed by using blockchain technology in energy industry. Thanks to these steps, not only blockchain
literature which includes governance types and consensus types is reviewed, but also use cases of
blockchain technology in energy fields are illustrated by the article.

Keywords: blockchain, energy, governance type, consensus algorithm, use cases

BUYUK VERININ ANALITiK YONTEMLERLE ISLENMESi VE IMALAT
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Uretimin dijitallesmesi ile verimlilik degerimizin %15 ile %25 arasinda arttirilmasi, ¢evrim siirelerinin
kisalip, tiretim kayiplarini azaltarak toplam tiretim miktarimizin %15 arttirilmasi saglanmistir. Firmamizda
gerceklestirdigimiz dijitallesme stireci ile dncelikli amacimiz verimliligi arttirmak, {irlin tiretim siiresini
azaltmak ve teslim siirelerini azaltarak sevkiyat performansini arttirmaktir. Bu siirec ile {iretim sahasindan
canli veri alarak problemleri ve yonetme siireglerimizi daha dogru analiz etme yetenegi kazanilmustir.
Endiistri 4.0 kapsaminda firmamizda uyguladigimiz MES yazilim modiilleriyle birlikte tiretimimizdeki
verilerin anlik toplanmasi saglanmigtir. Analiz sonuglarin sayisallastiriimasiyla daha etkin ve verimli
katma degere sahip iiretim ve yonetim altyapis1 olusturuldu. Isletmemizde var olan ¢ok farkli nitelikteki,
biiyiik veriyi siirekli gézleyen ve derleyen sensor aglari sayesinde bilginin hem tek merkezli saklanmasi
hem de ¢ok kullanicili yetkilileriyle eszamanli kullanim ve yonetimi saglanmistir. MES sayesinde
makinalarin verimsiz ¢alisma ve durma zamanlarini aninda tespit edebilme imkani kazanilmistir.
Uretimdeki kayiplarimizi aminda miidahale ve veri analizleri ile minimuma indirip ortalama %70 olan
tiretim verimliligimizi %20 arttirmig bulunmaktayiz. Sonug olarak; 2018 yilinda gergeklesen yillik 550000
adet yay dretimi 2019 yilinda %15 artarak 640000 adete ve 2020 yilinda %20 arttirarak 770000 adete
ulagilmgtir.

Anahtar Kelimeler: Biiyiik veri, dijitallesme, ERP sistemleri

COMPANY EFFICIENCY AND EFFECTIVENESS AND R&D EXPENDITURE

Hamit Metin Ornek Turhan Karakaya
Bahgesehir University Bahgesehir University
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ABSTRACT
This study aims to measure the financial efficiency of 30 companies making R&D expenditure using Data
Envelopment Method. The calculations made within the scope of the study covers the financial data
published in Public Disclosure Platform (KAP) reported between the years 2016 - 2020. In these
calculations, seven different input variables (Current Ratio, Total Debt Ratio, Equity Multiplier, Short-
term Debt Ratio, Rate of Asset Turnover (Asset Turnover), Equity Ratio and Equity Turnover), three output
variables [return on Equity, Asset Profitability (Total Return on Assets) and Net Profit Margin (Profitability
of Sales) were used. As a result of the study, financial efficiency analyses of companies traded in various
indices of istanbul Stock Exchange (BIST) were presented in detail based on the index data calculated. It
was concluded that 2 companies are the most efficient companies compared to the other companies on an
average of 5 years. 7 companies in 2016, 9 companies in 2017, 8 companies in 2018, 12 companies in 2019,
and 10 companies in 2020 operated relatively effectively. Accordingly, 2018 was the year in which more
effective operations were performed compared to other years.

Key Words: DEA, Data Envelopment, Efficiency, Financials, Financial Ratios

COMPARISON OF DIFFERENT METHOD APPROACHES IN OHS RISK
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ABSTRACT

Since it deals with human life, the field of Occupational Health and Safety (OHS) risk assessment and risk
management always maintains its importance. This study is a comparative study with new approaches to
determine the most appropriate method in OHS risk assessment. In the study; The Fine-Kinney method,
which is widely used in OHS risk assessment due to its ease of use and because it facilitates access to a
hierarchy within close risks by containing hesitation and fuzziness, Hesitant Fuzzy AHP methods have
been used and these methods have been compared both in their plain form and as hybrid models that are
integrated with each other. The data set constitutes the OHS risk factors in a fast-moving logistics operation
and work accidents between 2014 and 2019 regarding these factors. The study was carried out with two
separate groups of experts who have at least 3 years of experience in the FMCG (Fast-Moving Consumer
Goods) logistics and have never worked in the field of fast consumption logistics but have at least 3 years’
experience in occupational health and safety. In this way, it has been tried to gain a perspective on the
necessity of specialization in the field, which has been the subject of discussion in the field of OHS for a
long time. In this study, 3 methods were compared with each other. These are Fine-Kinney, Hesitated Fuzzy
AHP (H-FAHP) and hybrid model which combined Fine-Kinney and H-FAHP. Each method was evaluated
with 2 separate groups of experts. In the 6 different comparisons obtained as a result of the study, In the 6
different comparisons obtained as a result of the study, the best 2 approaches were revealed as the hybrid
model in which Fine-Kinney and HF-AHP and Fine-Kinney were used together with experienced experts.
The result revealed in the study especially emphasizes the importance of experience in the sector. By
looking at the ranking obtained, it can be said that specialization in the field creates significant differences
in terms of Occupational Health and Safety.

Keywords: ASG, Fine-Kinney, FMCG Logistics, Hesitant Fuzzy AHP, Risk Assessment

COCUK iSCi NEDENLIi BOYKOT TEHDIDININ FiLDIiSi SAHILI KAKAO
URETIMINE ETKISi

Onur Koyuncu Yacouba Toure Cem Menten
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1. CALISMANIN AMACI

Bu calismanin temel amaci, Fildisi Sahili kakao sektoriinde gocuk is¢i galistirilmasi problemi kaynakli
boykot tehdidinin kakao {iretim miktar1 {izerindeki etkisinin 6l¢iilmesi ve olasi senaryolar {izerinden kakao
tiretimi ve toplumsal refahin siirdiiriilebilirligi izerine bir degerlendirme yapmaktir.

2. METODOLOJi

Fildisi Sahili diinyanin en biiylik kakao iireticisi iilkesi konumundadir. Fildisi Sahili kakao {iretim
sektoriinde ¢ok sayida ¢ocuk is¢i calistirilmasindan dolay1 1999 yilinda boykot tehdidi ile kars1 karsiya
kalmustir. Caligma kapsaminda yapilan analizlerde 6ncelikle, Fildisi Sahili’ndeki kakao tiretimi tizerindeki
boykot tehdidinin ¢ocuk is¢i sayis1 iizerindeki etkisinin incelenmesi hedeflenmistir. Daha sonra boykot
tehdidinden arindirilmis beklentiler {izerinden ¢ocuk is¢i sorununun kakao tiretimi ve toplumsal refahin
siirdiiriilebilirligi iizerine analizler yapilmistir. Orneklem verileri, Diinya Bankas1 ve Bat1 Afrika Devletler
Merkez Bankasi (Banque Centrale des Etats de I'Afrique de 1'Ouest, BCEAO) veri tabanindan elde
edilmistir. Bu baglamda, 1998-2014 yillart arasindaki Fildigi Sahili makroekonomik verileri kullanilmustir.
Boykot tehdidinin ¢ocuk ig¢i sayist iizerindeki etkisinin incelenmesi adma yapilacak regresyon
analizlerinde bagimli degisken olarak c¢ocuk is¢i sayisi, diger makroekonomik faktdrler de bagimsiz
degiskenler olarak belirlenmistir. 1998-2014 donemi i¢in bagimli degisken olarak diisiiniilen Fildisi
Sahili’ndeki ¢ocuk is¢i verisinde yeterli sayrya ulasilamamistir. Verisine ulagilamayan veya eksik veriye
sahip yillar i¢in tahminleme yapilarak yillik ¢ocuk ig¢i verileri hazirlanmistir. Ulagilan ¢ocuk isgi sayisi
verileri iizerinden gegmesinden otiirii 5. kuvvet polinom fonksiyonu tahminleme agisindan en uygun
fonksiyon olarak bulunmus, veriye ulagilamayan yillar i¢in ¢ocuk ig¢i sayilari tahmin edilmistir. Boylelikle,
coklu regresyon modeli kurulabilmesine olanak saglanmistir. Cok sayida bagimsiz degisken varlig
nedeniyle, kurulacak modele bagimli degiskeni sadece uygun bir sekilde aciklayabilecek bagimsiz
degiskenleri dahil edebilmek igin tani testi ve On segim yapilmistir. Model kurma asamasinda, degiskenler
arasinda iliski olup olmadigini incelemek adina korelasyon analizi yapilmis, bagimli degisken ile aralarinda
diisiik iliski bulunan bagimsiz degiskenler modelden ¢ikarilmistir. Sonrasinda, bagimli degisken ile yiliksek
korelasyon iligkili ve kendi aralarinda yiiksek iliskili olmayan degiskenlerden kurulan regresyon modelinde
¢oklu bagmti sorunu olup olmadigini tespit edebilmek i¢in korelasyon matrisi kurulmasi ve varyans sigirme
carpant (VIF) hesaplanmasi olmak iizere iki teknik kullanilmigtir. Korelasyon matrisi kurularak modelde
¢oklu baginti sorunun oldugu sonucuna ulagilmig ve varyans gisirme ¢arpani hesaplanarak bu sorunun
varligi kesinlestirilmigtir. Coklu bagmti sorununun ¢oziimiinde ise kademeli regresyon yontemi
kullanilarak ideal modelde yer alacak bagimsiz degiskenler belirlenmistir. Fakat, nihai modelin sonuglari
ozellikle cocuk is¢i sayilarmin tahminlendigi yillar igin regresyon parametrelerinde degismeler
gozlemlendiginden giivenilir bulunmamistir. Bu nedenle, boykot tehdidinin ¢ocuk ig¢i problemi iizerindeki
etkisinin ol¢iilmesine ek olarak boykot tehdidinin Fildigi Sahili kakao iiretim miktar: {izerindeki etkisi
Olciilmiistiir.

Orneklemde, Fildisi Sahili’nin 1981-2015 yillar1 arasindaki kakao iiretim verileri kullanilarak boykot
tehdidi 6ncesi dénem (1981-1998) ve boykot tehdidi sonrast dénem (2000-2015) i¢in iiretim miktarlart
karsilastirilmistir. Bu dogrultuda iki dénem i¢in ayri dogrusal regresyon modelleri kurulmustur. Bu iki
dogrusal modeli karsilastirmak adina egimlerin esitligi bos hipotezi kurulmus ve sonrasinda istatistiksel
esitlik testi uygulanmistir. Sonrasinda, kakao iiretimi ve toplumsal refah siirdiiriilebilirligini modellemek
amactyla 1999-2015 yillar1 arasinda (boykot tehdidi sonrasi) Fildisi Sahili’ndeki kakao tiretimindeki
kayiplar arastirilmistir. Bu amagla 1981-1998 (boykot tehdidi 6ncesi) yillar1 arasindaki kakao iiretim
miktar1 verileri kullanilarak 1999-2015 yillan i¢in beklenen kakao iiretim miktarlar1 tahmin edilmistir.
Boykot tehdidi sonrasi dénem igin mevcut ve beklenen kakao liretim verileri arasindaki farkin birim basina
diisen kakao fiyat: ile ¢arpilmasi ile bu donemdeki Fildisi Sahili kakao iiretimindeki maddi kayiplar
hesaplanmistir. Béylece ¢ocuk is¢i probleminin Fildigi Sahili refaht ve kakao iiretimi siirdiiriilebilirligi
iizerindeki etkisi maliyet olarak tanimlanmistir. Son olarak, boykot tehdidi sonrasi Fildisi Sahili kakao
iretim miktarlarindaki diisiisiin kakao iiretimindeki diger ana aktor iilkeler i¢in bir firsat olusturup
olusturmadig1 ve dogan arz acigmin bu rakip iilkelerce kapatilip kapatilmadig: aragtirtlmistir. Fildisi Sahili
ile rakipleri arasinda karsilagtirma yapabilmek igin, 1981-2015 donemindeki kakao iiretim miktarlar
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kullanilarak ti¢ farkli periyod (A: 1981-1998 (boykot tehdidi dncesi), B: 2000-2008 (boykot sonrasi ilk
ddnem) ve C: 2008-2015 (boykot sonrasi ikinci donem)) igin regresyon modelleri kurulmustur.

Bulgular: Kakao boykot tehdidinin Fildisi Sahili’ndeki kakao iiretim sektoriinde c¢alisan ¢ocuk isciler
Uzerindeki etkisini incelemek adina 1998-2014 dénemindeki makroekonomik veriler kullanilmistir.
Oncelikle, gocuk is¢i sayis1 bagimli degisken, diger 17 adet faktdr ise bagimsiz degiskenler olarak
belirlenmistir.

Mevcut bagimsiz degiskenlerin ¢ok sayida olusu, degiskenler i¢in On se¢im yapilmasi zorunlulugunu
dogurmustur. Korelesyon katsayist analizi ile yedi adet bagimsiz degisken modelden ¢ikarilarak temel
modelde yer alacak degisken sayis1 10°a diisiiriilmiistiir. On se¢im sonucu regresyon tahmini i¢in belirlenen
10 adet bagimsiz degisken su sekildedir: Toplam niifus (TPM), Toplam niifus bilyiime oram1 (TPGTH),
Kentsel niifus biiylime oran1 (UPGTH), Kirsal niifus biiyiime orant (RPGTH), 0-14 yas ¢ocuk niifusu
(CZF), Toplam ihracat (TEMT), Kakao tiretimi (CPT), Yillik kakao ihracati (CEM), Toplam gayri safi yurt
ici hasila (TGDP) ve Kisi basina diisen gayri safi yurt i¢i hasila (GDPC). S6z konusu degiskenler ile kurulan
temel regresyon modelinin analiz sonuglarina gore degeri %99,5, diizeltilmis degeri %98,6’dir. Ayni
zamanda Durbin Watson Istatisigi degeri 1,860 olarak hesaplanmistir. Bu degerin 2’ye yakin olusu modelin
anlaml olusunun gostergesidir. Standart hata degerlerinin yiiksek, t-istatistigi degerlerinin diisiik ve P-
Olasilik degerlerinin beklenen deger olan 0,05’ten yiiksek ¢iktig1 gorilmiistiir.

Analiz sonuglari, modelin anlamli bir model olmadig1 ve modelde ¢coklu baginti probleminin olabilecegini
gostermistir. Coklu bagmti probleminin olup olmadigini test etmek i¢in korelasyon matrisi kurulmusg ve
TPM, CEM, TGDP, TPGTH, GDPC degiskenlerinin isaretlerinin farkli iken, UPGTH, CZF, RPGTH,
TEMT, CPT degiskenlerinin ise isaretlerinin aym kaldigi tespit edilmistir. Bu durumda modelde goklu
baginti probleminin var olabilecegi diisiiniilmistiir. Coklu baginti probleminin varligini test etmek igin
kullanilan bir diger teknik olan varyans sisirme ¢arpani (VIF) hesaplanmistir. Yapilan hesaplamalar sonucu
CPT degiskeni hari¢ tiim bagimsiz degiskenlerin varyans sisirme ¢arpani degerlerinin 10°dan yiiksek bir
degere sahip oldugu goriilmiistir. Bu sonuca gore modelde ¢oklu bagmti probleminin varligt
kesinlestirilmistir.

Coklu bagmti sorununu ¢dzmek adina kademeli regresyon yontemi kullanilmistir. Bu yontemin ilk
asamasinda bir sonraki modelde yer alacak bagimsiz degiskenler belirlenmektedir. Bagimli degisken ile
yiiksek, kendi aralarinda diisiik korelasyon katsayis1 bulunan bagimsiz degiskenlerin (UPGTH, RPGTH,
CZF, CPT ve GDPC) teker teker eklenmesi ile yontemin ikinci agsamasi uygulanmis ve toplam 13 adet
regresyon modeli kurulmustur. Kurulan regresyon modelleri arasinda, VIF ve otokorelasyon problemi
bulundurmamasindan &tiirii 12. modelin en uygun model oldugu goriilmiistiir. Model 12’nin regresyon
analizi sonuglarina gore, modeldeki tiim bagimsiz degiskenlerin P degerleri 0,05’ten daha diisiik olarak
hesaplanmis ve bu da modelin anlamliligin1 ifade etmektedir. Ayrica, kurulan 11. modelde degeri 0,678
iken, model 12’de 0,767°dir. Ayn1 zamanda, Durbin-Watson istatistigi icin 1,436 degerine ulasilmistir.
Boykot tehdidinin gocuk is¢i sorunu iizerine etkisinin arastiritlmasi konusunda, nihai modelin (12. model)
sonuglart giivenilir bulunmamistir. Ciinkdi, dzellikle ¢ocuk is¢i sayist verilerine ulasilamayan yillar i¢in
yapilan tahminlemelerde dogrusal fonksiyonlarin kullanimi ya da polinom kuvvetlerinin degistirilmesi,
regresyon modelinin parametrelerinde degismelere yol agmaktadir. Bu nedenle, boykot tehdidinin ¢ocuk
is¢i sorunu yerine kakao {iretim miktari {izerindeki etkisinin incelenmesi tercih edilmistir.

Bu dogrultuda, 6ncelikle boykot tehdidi 6ncesi donem (1981-1998) ve boykot tehdidi sonrast donem (2000-
2015) igin ayrt dogrusal regresyon modelleri kurularak her iki dénem karsilastirilmigtir. Dénemleri
karsilagtirmak i¢in hipotezler kurulmus ve istatistiksel esitlik testleri uygulanmistir. Analiz sonuglarina gore
%95°lik tek kuyruklu giiven araliginda, boykot tehdidinin kakao iiretim miktarin1 olumsuz etkileyerek,
zamana bagli kakao tiretim artis hizin1 %33 civarinda diisiirdiigii goriilmiistiir. Yapilan esitlik testinde bos
hipotez () reddedilmis, kurulan model iizerine “boykot™ kukla (dummy) degiskeni eklenerek yeni bir model
kurulmustur. Yapilan regresyon analizi sonucunda kakao boykot tehdidinin iiretim miktarini etkiledigi
goriilmis, bu dogrultuda kakao boykot tehdidinin yol agtigi maddi kayiplar hesaplanmistir. 1981-1998
yillart arasindaki iiretim verileri kullanilarak 1999-2015 (boykot tehdidi sonrasi) yillari i¢in beklenen
degerler tahmin edilmistir. Boykot tehdidi sonrasi donem igin mevcut kakao iiretim miktari ile beklenen
tiretim miktart arasinda 7,572,136 ton fark tespit edilmistir. Kilogram basina diisen kakao fiyatlari ile
bulunan farkin ¢arpilmasi ile USD 8,741,472,758’lik maddi kayip hesaplanmistir. Alt1 aylik bir zaman
dilimini kapsayan kakao tiretim siirecinde ortalama olarak bir yetigkin is¢inin yapacagi is, iki ¢ocuk isci
tarafindan yapilabilmektedir. Kakao iiretim faaliyetlerinde yetiskin bir is¢iye alt1 aylik asgari {icret olarak
USD 420 6denmektedir. Bu bilgiler 15181nda, boykot tehdidi sonrasi donemde olusan yaklagik USD 8,75
milyar kayip ile 17 yilda 20,8 milyon yetiskin is¢i isttihdam edilebilecegi hesaplanmistir. Yillik olarak
hesaplandiginda ise bu say1 1,23 milyon yetiskin is¢i istthdamina denk gelmektedir. Sadece bu sekilde yi1lda
2,46 milyon ¢ocugun ¢alisma zorunlulugunun ortadan kaldirilabilecegi goriilmiistiir. Bunlara ek olarak, 17

216



International Engineering and Technology Management Summit 2021- ETMS2021
Istanbul Technical University & Bahgesehir University

yil igin hesaplanan maddi kay1p, 2016 y1li Fildisi Sahili Gayri Safi Yurt I¢i Hasilasi’nin %24,2 sine karsilik
gelmektedir. Fildisi Sahili'nde 1998-2015 déneminde egitim ve kamu harcamalari, GSYIH nin %4,21’ine
ve modern tarim ekipmanlari igin harcamalarin ise GSY1H ’nin %0,81ine karsilik geldigi diisiiniildiigiinde,
yasanan zararin biyiikligi gozler oOniline serilmektedir. Bu bulgular ayrica kakao {iretiminin
siirdiiriilebilirligi ve ¢ocuklarin kagak iscilik yerine egitime yonlenmeleri iizerinden iilke gelecegi ve refahi
acisindan iyi degerlendirilemeyerek ciddi bir firsatin kagirildigini géstermektedir.

Calismanin sonraki asamasinda, 1981-2015 déneminde kakao tiretim verileri kullanilarak A: 1981-1998
(boykot tehdidi dncesi dénem), B: 2000-2008 (boykot tehdidi sonras1 ilk dénem) ve C: 2008-2015 (boykot
tehdidi sonrasi ikinci donem) olmak flizere ¢ farkli dénem igin regresyon modelleri kurulmus ve
karsilastirlmistir. Oncelikle, boykot tehdidinin hemen sonrasinda kakao iiretiminde duraklamanin olup
olmadigini test edebilmek adina A ve B donemleri karsilastirilmistir. Analiz sonucuna gore, %95 tek
kuyruklu giiven araliginda A ve B modellerinin istatistiksel agidan esit olmadigi goriilmiis ve bos hipotez
reddedilmigtir. 1998-2008 donemi icin kakao uretiminde duraklamanin varligi tespit edilmistir. Boykot
tehdidi sonrasi ikinci dénem igin iiretim hizinda iyilesme olup olmadigini tespit edebilmek i¢in B ve C
donemleri karsilastirilmig, model B ve model C’nin istatistiksel agidan esit olmadigi goriilmiis ve
reddedilmistir. Bunun sonucunda, 2008-2015 déneminde kakao iiretiminde iyilesme oldugu goriilmiistiir.
Boykot tehdidi sonrasi ikinci donemdeki kakao iiretimi hizindaki iyilesmenin boykot tehdidi 6ncesi iiretim
hiz1 arasindaki farkin tespiti adina Model C ile Model A karsilastirilmistir. Yapilan test sonucu, bos hipotez
reddedilerek 2008-2015 dénemindeki kakao tiretim hizindaki iyilesmenin boykot tehdidi dncesi (1981-
1998) donemdeki kakao iiretimi hizindan daha iyi oldugu goériilmiistiir. Tiim bu karsilagtirmalarin sonucu
olarak, Fildisi Sahili boykot tehdidi nedenli iiretim hizinda duraklama yasamadan, C dénemindeki gibi
tretim hizinda iyilesme yasayabilse idi yasadigi maddi kaybin yani sira kazang da saglayabilecegi
gorilmiistiir.

Son olarak, 1981-2015 déneminde Fildisi Sahili kakao Uretiminde ana rakipleri olan Gana ve Nijerya ile
karsilastirilmigtir. Boykot tehdidi sonrasi donemi ig¢in (2000-2015 yillar1) Fildisi Sahili donemin ilk
yarisinda kakao tiretiminde eski hizin1 kaybettigi ve ikinci yarida tekrar yakaladigi, Nijerya’daki kakao
iretim hizinin hafif bir diisiis sergileyerek yaklagik olarak sabit kaldig1 ve Gana’daki kakao tiretiminin ise
Fildisi Sahili kakao iiretimindeki duraklama donemi ile birlikte ciddi oranda bir yiikselme yasadigi ve
sonraki yillarda da devam ettigi goriilmiistiir. Buna gore, Fildisi Sahili kakao tiretim sektdriinde yasanan
duraklama kaynakli arzdaki bosluk Gana tarafindan doldurulmustur. Bu bulgu da Fildisi Sahili’nin hali
hazirda iiretim konusunda siirdiiriilebilirlik sorunlart yasadiginin bir kaniti1 olup sonuglarin refah kaybi
seklinde oldugunu diistindiirmektedir.

3. CALISMANIN KISITLARI

Bu calismada yasanan kisitlar arasinda en 6nemlisi Fildisi Sahili’nde ¢alisan ¢ocuk is¢i sayist verisine
incelenen donemde her yil i¢in ulagilamamasidir. Ek olarak, boykot tehdidinin kakao uretimi tzerindeki
etkisinin sadece Fildisi Sahili iilkesi ile sinirlandirilmasi kisitlar arasinda yer alabilir. Bu noktada, kakao
iretiminde ana aktdr iilkelerin tiimii i¢in boykot tehdidinin etkisi degerlendirilebilir ve iilkeler arasi
karsilagtirmalar yapilabilir.

4. PRATIK UYGULAMALAR

Calisma, boykot tehdidinin bile bir iilke ekonomisine etkisini gostermesi agisindan siirdiiriilebilirligin
O6nemini vurgulamakta ve makro politikalarin olugturulmasinda yol gosterici bir gergeve sunmaktadir. Bu
caligsmada ortaya konan temel fikirler, az gelismis iilkelerde goriilmesi olas1 kagak ¢ocuk is¢i istihdaminin
stirdiirtilebilirlik ve toplum refahi tehdidi olusturmasi nedeniyle sektdrden bagimsiz genellenebilir
kavramlardir. Uygulamaya ydnelik bir 6zelestiri olarak ise veri setinin elverisliligi kisitinin tekrar
belirtilmesi uygun goérilmektedir.

5. OZGUNLUK

Calismanin, ele aldigi problemler, yaklasim ve sonuglart ag¢isindan 6zgiin oldugu degerlendirilmektedir.
Kullanilan analiz yontemleri agisindan metodolojik bir yenilik getirmemekte olup, bilinen yéntemlerin
orijinal ve gercek bir soruna ¢6ziim liretmek amaciyla kullanilmalart s6z konusudur.

Anahtar Kelimeler: Boykot, Kakao Ekonomisi, Cocuk Isci, Coklu Regresyon, Fildisi Sahilleri

Makale Turu: Arastirma Makalesi
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DONGUSEL EKONOMIYE GECIiS ASAMASINDA KARSILASILAN
BARIYERLER iCIN ENDUSTRI 4.0 ODAKLI COZUM ONERILERI
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OZET

Dogrusal ekonomiden dongiisel ekonomiye gegis, siirdiiriilebilir bir tedarik zinciri igin zorlu bir siiregtir ve
ilgili risklerle basa ¢ikmak i¢in yenilikgi siire¢ yaklasimlarina ve teknolojilerine ihtiya¢ vardir. Endiistri 4.0
ilkeleri, optimal surddrulebilir tedarik zinciri ¢6ziimlerine ulagsmak igin biiyiik bir potansiyele sahiptir. Bu
ilkelerin verimliligi ve kaynak kullanimini artirarak siirdiiriilebilir tedarik zinciri operasyonlarina deger
katmasi1 beklenmektedir. Bu nedenle Endiistri 4.0, tedarik zinciri yonetiminin verimliligini ve
stirdiirtilebilirligini gelistirerek dongiisel ekonomiye gecis asamasinda organizasyonlari desteklemektedir.
Bu ¢alismanin amaci, siirdiirtilebilir tedarik zincirinde dogrusal ekonomiden dongiisel ekonomiye gegisin
potansiyel riskleri icin dnerilen Endiistri 4.0 tabanli ¢6ziim Onerilerini aragtirmaktir. Bu ¢alismanin ana
katkisi, dogrusal ekonomiden dongiisel ekonomiye gegisle ilgili risklerin daha iyi anlagilmasi ve
stirdiiriilebilir bir tedarik zinciri baglaminda bu risklerin tistesinden gelmenin bir yolu olarak Endistri 4.0
tabanli ¢6ziim Onerileri i¢in ¢oziimler getiriyor olmasidir. Calismanin uygulamasi Tiirkiye'de bir lojistik
firmasinda yapilmistir. Entegre bir CKKV (Cok Kriterli Karar Verme) yaklasimi kullanilarak dongiisel
ekonomiye gecis sirasinda karsilagilan bariyerler incelenmistir. Bulanik Analitik Ag Siireci ile 6nem
agirliklar tespit edilmis, bulunan 6nem agirliklar1 dikkate alinarak bulanik VIKOR yo6ntemi ile Endiistri
4.0 ¢6ziim oOnerileri degerlendirilmistir. Calismada, dongiisel ekonomiye gecis sirasinda karsilasilan
bariyerler ekonomik ve finansal bariyerler, politika bariyerleri, organizasyonel bariyerler, cevresel
bariyerler, sosyal bariyerler, insan kaynaklar1 yonetimi bariyerleri, yonetsel bariyerler ve operasyonel ve
teknoloji bariyerleri olarak, Endiistri 4.0 tabanli ¢6ziim Onerileri ise “bilyiik veri analizi ile tedarik
zincirinde maliyet ve performansin siirekli izlenmesi”, “basitlestirme ve standardizasyon igin modiiler

CEINNT3 LS TENT1E)

stiregler”, “islemler arasi isbirligi igin entegre is siirecleri”, “’tersine zincir ortaklartyla stratejik isbirligi
igin biiytik verileri kullanma”, “uyumlu politikalar ve siirecler i¢in gelismis insan-makine etkilesimi”,
“strdiiriilebilir hedefler i¢in tedarik zinciri faaliyetlerini izlemek i¢in nesnelerin interneti teknolojilerinin
kullanim1”, “altyap1 destegi ve tesisi gelistirmek icin sanallastirma”, “tedarik zinciri teknolojisini
gelistirmek icin siber fiziksel sistemlerin kullanimi”, “atiklar1 en aza indirmek ve kolayca geri doniistiiriilen
iiriinler saglamak i¢in Uirlin tasarimi sirasinda 3B baski ve sanallastirma uygulamalar1” ve son olarak
“tedarik zinciri liyeleri arasinda hizli ve etkin bir koordinasyon saglayan gercek zamanl yetenekler” olarak
belirlenmistir. Buna goére, ekonomik ve finansal bariyerler, ¢evresel bariyerler ve operasyonel ve teknoloji
bariyerleri en 6nemli bariyerler olarak bulunmus, “atiklari en aza indirmek ve kolayca geri dontistiiriilen
tirlinler saglamak i¢in {irlin tasarimi sirasinda 3B baski ve sanallastirma uygulamalar1”, “tersine zincir
ortaklariyla stratejik isbirligi igin biiyiik veri kullanimi1” ve “iglemler arasi igbirligi i¢in entegre is siiregleri”

¢Ozlim dnerileri ise en 6nemli ¢6ziim Onerileri olarak tespit edilmistir.

Anahtar Kelimeler: Dongusel ekonomi, surdurilebilirlik, endiistri 4.0, bulamk analitik ag siireci,
bulanik VIKOR

219



International Engineering and Technology Management Summit 2021- ETMS2021
Istanbul Technical University & Bahgesehir University

EFFECTIVE PARTNERSHIP: A KEY TO DRIVE OPEN INNOVATION
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ABSTRACT

External partners play a key role as contributors of complementary technology and other resource to firms
who adopt open innovation especially in the form of collaborative R&D activity. However, there are
evidences of failures or ineffectiveness found in collaborations. Many firms pursuing open innovation have
been searching for a systematic approach to manage partnership with purposes of maximizing external
technology utilization and minimizing conflicts in interactions. This research addresses the significance of
effective partnership to the success of open innovation and introduces the systematic approach to
partnership management.

EVALUATION OF IMPACT OF DIGITALIZATION ON HEALTHCARE
SERVICE EFFICIENCY
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ABSTRACT

The digitalization has been affected all industries and sectors in various dimensions including economic,
technical, and social. Especially health sector has been emerged by the effect of new concepts and
techniques developed with digital solutions. Hospitals are titled “digital” if they are increasing the
efficiency in terms of labor, operations, quality and safety by the help of automation systems, smart
information systems, highly developed technologies, digital control systems, IOT and sensor-based
solutions, cyber security systems, big data and digital communication devices etc. In this study, a
methodology is proposed to evaluate the efficiencies of digitalization in hospitals. For this reason, Data
Envelopment Analysis (DEA) is utilized, and input/output sets are created for efficiency assessment. DEA
is a nonparametric approach that assesses the efficiency within a group of homogeneous decision-making
units (DMUs) (here, they are hospitals) with various input and output parameters. The inputs of the DEA
system will be digital resources. Their output will be the number of patients cured using digital resources.
In order to figure out how the proposed model works, an efficiency measurement is conducted for a
numerical example. In the example, it will be shown which DMUT's are efficient and which are inefficient,
as well as opinions on the requirements that must be met for inefficient DMU's to be efficient will be shared.

Keywords: Data Envelopment Analysis, Digitalization, Efficiency, Healthcare Service

EXAMINING THE FACTORS AFFECTING THE USE OF MOBILE
PAYMENTS SYSTEMS: A SURVEY STUDY ON UNIVERSITY STUDENTS
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ABSTRACT

Diffusion of technologies and technology adaptation have a mutual connection in many aspects. This
relationship is valid for many industries, especially for the services sector such as banking. Mobile payment
systems are a repercussion of digitalization and customer preference for such payment systems is an
indicator of adoption of digital transformation and its by-products. One of the most important pioneering
groups that initiate the usage of this kind of new technologies are the youngsters. In this respect, the aim of
this current study is to examine the factors affecting the use of mobile payment systems by university
students. For this purpose, Technology Acceptance Model (TAM) was used as a theoretical framework,
and financial literacy was added to the variables used in the existing model. TAM is a suitable tool for
clarifying the adoption and diffusion of technological by-products of digitalization in finance and for
determining the individuals’ intentions to accept and use this technology. The data were collected through
an online survey using the convenience sampling method. The findings revealed that, 90% of participants
have been using mobile payment systems. The average duration of usage is 3 years, and the frequency of
use is quite high (average value of 3.85 on a 1 to 5 scale). In addition, the respondents stated that they have
been using their mobile phones for an average of 7 years. Perceived ease of use, average monthly spending,
and duration of use of mobile phones increase the duration of use of mobile payment systems. However,
when an individual perceives herself/himself to be more knowledgeable about mobile payment systems,
the usage time of mobile payment systems decreases. Another interesting result is that, as the number of
finance courses taken, the frequency of online shopping and the enjoyment from the usage of mobile
payment systems (finding these systems more enjoyable and fun to use) increase, the frequency of mobile
payment systems usage increase as well. Finally, financial institutions and banks can facilitate the use of
these systems and improve their distribution channels, taking into account the mobile phone usage intensity
of their customers and improving their technology to provide user friendly systems. In addition, to increase
the frequency of use of mobile payment systems, banks can develop the design of their own products,
inform their customers about financial aspects and cooperate with online shopping service providers
accordingly. It is the competition between banks and GSM operator companies in Turkey that will shape
the future of the usage of mobile payment systems.

Keywords: mobile payment systems, Technology Acceptance Model, university students

KASIYERSIZ KASA SATISLARI ILE ORTAM SENSORLERI ARASINDAKI
UZUN VE KISA DONEMLI iLISKILERIN ANALIZI
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OZET

Gelisen iletisim teknolojileri bir¢ok sektérde oldugu gibi Perakende sektoriinde de dnemli bir paradigma
degisikligine yol agmistir. Bu siire¢ icerisinde, magazacilik sektoriinde insan eli ile takip edilen bir¢ok siireg
otomatiklestirilmis ve sensorler araciligi ile takip edilebilir / yonetilebilir hale gelmistir. Perakende
sektoriiniin gerek operasyonel ihtiyaglarinin gesitliligi gerekse sektdrde miisteri deneyiminin oynadigi kilit
rol magazalarda ortam kosullarinin diizenli olarak takip edilmesini ve ihtiya¢ duyulan diizenlemelerin ivedi
olarak yapilmasimi gerektirmektedir. Sensor teknolojisinde yakin zamanda kaydedilen gelisme ile
magazalara kurulacak algilayicilarin hem maliyetleri diismiis hem de kurulum ve bakim siiregleri
kolaylagmistir. Bu nedenle son dénemde birgok perakendeci magazalarini nesnelerin interneti konseptine
uygun hale getirmek i¢gin kurulumlara baglamustir.

Bu ¢aligmada Tiirkiye’nin onde gelen gida perakendecilerinden birinin Nesnelerin interneti (IoT) pilot
calismasi kapsaminda kurulum yapilan 11 6rnek magazasi incelenmistir. Bu magazalarda Kasiyersiz Satis
Uniteleri bolgelerine yerlestirilen sicaklik, nem, hava kalitesi, 151k sensorlerinin 15 dakikalik dlgiimlerinin
ortalamalar1 kullanilarak bir zaman serisi veri tabani olusturulmustur. Ikinci asamada bu olciimler ile
Kasiyersiz Satis Unitesi kanalindan yapilan 15’er dakikalik toplam satislar iligkilendirilmistir. Magazalarda
iinitelerin yerlestirildigi bolgedeki ortam kogullari ile satiglarin arasindaki iliskinin analiz edilmesi amacryla
Ekonometrik Zaman Serisi (ETS) modelleri ailesinden Gecikmesi Dagitilmuig Otoregresif Modeli (ARDL)
yontemi kullanilmigtir. Satis ve sensor verileri arasinda uzun donemli es-biitiinlesim varlig1 varsayimi ile
hareket eden bu modeler, tahmin edilen es-biitinlesik denklem (uzun dénem) ve hata diizeltme modeli
(kisa dénem) araciligi ile agiklayici sensor degiskenlerinin satislar lizerindeki kisa ve uzun dénemli anlamli
etkilerini ortaya koyabilmektedir.

Uygulanan es-biitiinlesim testi sensor okumalari ile satiglar arasinda uzun dénemli bir iligki oldugunu ortaya
koymustur. Bu dogrultuda tahmin edilen uzun ve kisa donemli etki modelleri {i¢ sensoriin de satiglar
tizerinde istatistiksel olarak anlamli bir etkisi oldugunu gostermektedir.

Anahtar Kelimeler: Nesnelerin Interneti, Is Analitigi, Perakende
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ABSTRACT

Australia has emerged as one of the largest innovation-driven startup hub according to Global
entrepreneurship 2019 report. It is also the home of one of the largest migrants and has a history of migrant
entrepreneurs. With the growing interest in innovation startups and migrant entrepreneurs, the present study
explores the barriers faced by immigrant women entrepreneurs (WESs) in the technology sector and their
strategic responses. Using Bourdieu’s theory as a stimulating framework, various responses strategies are
explored. Twenty-two interviews were conducted with immigrant WEs running a technology venture which
were then analysed using grounded theory methodology. These interviews help in gaining understanding
as to how the four types of capital - social, cultural, economic and symbolic - help in navigating multi-level
barriers — individual, firm and institution-level - to build a technology venture. Immigrant WEs are
distinctively positioned given their ethnicity and gender influence in key decisions related to venture. This
study contributes to the literature by exploring the barriers and strategies of this niche population. The
research output can certainly help the future researchers to develop programs and policies which will assist
these migrant WEs’ technology venture.
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1. CALISMANIN AMACI

Bu ¢alismanin temel amaci, proje yoneticilerinin, rekabete ayak uydurmak ve her zamankinden daha hizl
bir sekilde teslimat yapmak igin ekiplerini ve siireclerini ¢evrimigi ortama nasil tagimalart gerektigini
tartigmak ve Endiistri 4.0''m proje yonetimi profesyonelleri i¢in getirdigi yenilikleri gozeterek, proje
yonetiminin dijital doniisiimiinde ihtiya¢ duyulan faktorler lizerine bir degerlendirme yapmaktir.

2. METODOLOJi

Endiistri 4.0 karakterize eden dokuz adet teknolojiyi belirtmektedir. Bu teknolojiler; otomatik robotlar,
similasyon, yatay ve dikey sistem entegrasyonu, endistriyel nesnelerin interneti, siber givenlik, bulut
tabanl hizmetler, eklemeli tiretim, artirilmig gergeklik ve biiyiik veri analizidir (Russmann et al., 2015).
Dijital doniisiimde kullanilan teknolojiler organizasyonlarda ilerleme saglar ve proje yonetimini optimize
etmeye yardimcei olarak gergek zamanli karar vermeye ve proje iizerinde gergeklestirilen faaliyetlerin daha
iyi kontroliine yol acar. Bununla birlikte; Endiistri 4.0, liretimde "daha hizli ve daha dogru karar verme" ve
"firetime tamamen yeni bir yaklasim" getiren "yeni bir paradigmay1" temsil etmektedir. Bu yeni yaklagim,
yalnizca otomatiklestirilen, esas olarak bireysel fabrikalarda degil, ayni zamanda nesneler, iriinler ve
insanlar arasinda birbirine bagli olan endiistriyel deger zincirine yol agmaktadir (J. M. Muller et al., 2018;
Silva, 2017). Literatiirde, proje yonetimi alaninda dijitallesme ile ilgili ¢aligmalar incelendigi zaman
caligmalarin 6zellikle 2017 senesinden sonra yogunlastigi goriilmektedir. Satokangas (2013), tarafindan
proje yonetimi ¢aligmasinin nasil daha fazla gelistirilebilecegini ve bu ¢alismalarin dijital proje yonetimi
ile nasil desteklenebilecegini degerlendirmistir. (Feise, 2019)(Feise, 2019), bir bilgi teknolojileri sirketinde;
dijitallesmenin proje takimlari {izerindeki etkilerini arastirmislardir. Bajwa ve Deichmann (2018), bulut
tabanli proje yonetimi araglarinin proje yoneticileri tarafindan benimsenme diizeyini aragtirmistir. Esteves
et al., (2020), Endustri 4.0'da proje y&netiminin 6nemini ve dordiinci sanayi devriminde proje
yoneticilerinin sahip olmasi gereken yetenekleri incelemistir. Blaskovics (2018), dijitallesmenin; proje
yoneticileri tizerindeki etkilerini arastirmistir. (Barthel & Hess, 2019) yaptiklari ¢alismada dijital dontisiim
projeler ile geleneksel proje yonetimleri arasindaki farkini incelemis bu durumu dort nicel vaka galismasi
tizerinde ele almiglardir. (Pinto et al., 2021), dijital doniisiim projelerinin analizini ve se¢imini yapabilmek
i¢in kullanilmasi gereken senaryolari arastirmis ve Brezilyali yedi telekomiinikasyon operatdriinde GTM
(ground theory method)’i uygulamistir.(Kaya, 2014), Isveg'te iiriin gelistirme galismalarindaki sapmalart
yonetmek igin yaygin olarak kullanilan “Digital Pulse Methodology™i sirketlerin kiiresel projelerini de
kapsayici bir sekilde genisletmistir. (Milin & Arsenijevié, 2012), proje yonetiminde yazilim araglarinin
kullanim1 ile projelerin basaris1 arasindaki baglantiyr arastirmistir. Yapilan arastirmaya katilanlarin
%70'inden fazlasinin ¢aligmalarinda proje yonetimi i¢in herhangi bir yazilim araci kullanmadig1 ancak bu
durumun proje yonetim siirecinin kalitesini dogrudan diisiirdiigiinii ve proje {lizerinde olumsuz etkileri
oldugunu belirtmislerdir. (Ribeiro et al., 2021), Endiistri 4.0’da proje yoneticilerinin sahip olmasi gereken
bilgi ve becerileri incelemistir. (Morford, 2020) proje bazh sirketlerde dijitallesme ve proje yonetiminin
arasindaki iligkiyi agiklamis ve dijitallesmenin proje yonetim ofislerine uygulanmasi ¢aligmigtir.(Taner &
Bicer, 2020) Endistri 4.0’da kullanilan teknolojilerin proje yonetimine etkileri alaninda ¢alisma
yapilmistir.
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Dijitallesme ve buna bagl olarak bilgi teknolojisindeki hizli ilerlemeler; projeyi maliyet, zaman ve kalite
gibi kriterlere uyumlu bir halde yiiriitiilebilmek i¢in kullanilan ¢esitli ara¢ ve tekniklerde de degisikliklere
yol agmistir (Bajwa ve Deichmann, 2018). Bu durum proje yonetimi bilgi alanlarinda da degisikliklere yol
acmugtir. Proje yonetimi, organizasyon i¢inde kontrolden sorumlu bir yapida oldugu i¢in baslangicta
projenin dogru planlanmamasi projenin ilerleyen asamalarinda kurulus i¢in ciddi sorunlara yol
acabilmektedir (Esteves et al., 2020). Bir¢ok kurulus karmasik projeleri yonetmek i¢in yeterli olmayan
proje yonetimi ¢oziimlerini kullanmaktadir. Kuruluslarin ¢ogu, gelismis proje yonetimi uygulamalarini
kullanarak elde edilebilecegi faydalardan habersizdir (Braglia, M., Frosolini, 2014). Endiistri 4.0’
geligiyle birlikte sirketler; biiyiime ve gelismesine yon veren yeni teknolojileri sirketlerinde degerlendirmek
ve yeni senaryoya uyum saglamak zorunda kalmigtir. Bu degisikliklerin bir sonucu olarak, proje yonetimi
birgok sirketin dijital doniislim basaris1 i¢in kritik bir hale gelmistir (Santos, 2018). Dijitallesme, teknik
stiregleri, organizasyonel formlar1 ve yonetimsel uygulamalan etkileyen, sektdrler ve iilkeler arasinda
meydana gelen bir olgudur. Genellikle degisim igin bir araci olarak kullanilan proje yonetimi, dijital
dontigiimiin yonlendirilmesinde ve uygulanmasinda da 6nemli bir role sahiptir(Braun, T., Ekstedt, E.,
Lundin, R. A., & Sydow, 2020).

Bulgular: Gartner’in BT So6zIiigii; dijitallestirmeyi analogdan sayisala gegis siireci, dijitallesmeyi ise bir ig
modelini degistirmek ve deger iireten firsatlar yaratmak icin dijital teknolojilerin kullanilmasi olarak
tanimlamaktadir. Dijital teknolojiler; firmalarin, miigterilerine daha verimli, daha kaliteli ve daha
siirdiiriilebilir hizmetler sunmasina olanak saglamaktadir. Dijitallesme; yeni organizasyonel prosediirler, is
modelleri veya ticari teklifler gelistirmek igin dijitallestirilmis {iriin veya sistemlerin kullanilmas: demektir
(Brynjolfsson & McAfee, 2014). Dijital Déniisiim ise dijital teknolojilerin ve yeni is modellerinin
endiistrilere dahil edilmesine ek olarak miisterilere deger saglayan degisiklikleri kapsamaktadir (Piccinini
et al., 2015).

Birgok firma dijital doniisiimii, sadece kagit {izerindeki verilerin dijital ortamimna aktarmak olarak
yorumlamaktadir. Aslinda dijitallesme bundan g¢ok daha fazlasini ifade etmektedir. Dijitallesmenin
kuruluglar iizerindeki en biiyiik etkisi, bilginin daha erisilebilir ve daha seffaf olmasini saglamaktir
(Kuusisto, 2015). Dijital doniigiim, isletmelerin geleneksel fikirlerini ve ig modellerini yeniden diisiinmeye
tesvik ederek sirket siireglerinin daha esnek bir yap1 kazanmasina olanak saglamaktadir.

Dijital doniisiim, isletmelerdeki deger zincirlerini degistirmekte ve sirketlerin is yapma sekillerini yeniden
diistinmelerine neden olmaktadir. 2000 yilindan beri Fortune 500 listesinde yer alan sirketlerin yarisindan
fazlasinin yok olmasinin da temel nedeni dijitallesmeye uyum saglayamamasidir (Ambition, 2019). Yeni
ortamda basarili olmak i¢in isletmelerinin mutlaka dijital doniisiimiine yonelmeleri gerekmektedir (Baur ve
Wee, 2015). Giiniimiizde isletmeler dijitallesmeye uyumlu hale gelebilmek igin is slreglerini tekrar
tasarlamaya bagladilar. Son zamanlarda, uluslararas1 kuruluslar hatta hiikiimetler bile, dijital doniistimiin
etkilerine iligkin stratejik ongorii ¢alismalari gelistirmeye bagladilar (Ebert & Duarte, 2018).

Dijitallesme, bazi arastirmacilar tarafindan "ikinci makine ¢agi" (Brynjolfsson & McAfee, 2014) veya
"bilgisayarlagtirma" (Bowles, 2014; Frey & Osborne, 2013) olarak adlandirilirken 6zellikle Almanya'da
"Endiistri 4.0" terimi kullanilmaktadir. (Marnewick & Marnewick, 2020)’e gore kuruluslarin i¢ ve dig
cevreleri dérdiincu sanayi devrimi ile daha uyumlu hale geldikge gelecekteki proje ekipleri hem insanlardan
hem de insan olmayan sistemden olusacaktir. Isletme diizeyinde, bulut bilisim biiyiimekte ve sirketler sanal
aglarda giderek daha fazla veri depolamaktadirlar. Cogu kiiresel sirket artik sanal ekiplerle ¢aligmakta ve
verilerini bolgesel merkezler arasinda siirekli bir akis i¢inde paylagsmaktadirlar (Thiry, 2013).

Gegtigimiz yillarda dijitallesme, neredeyse tim is alanlarinda oldugu gibi proje yodnetiminde de
degisikliklere yol agmistir. Geleneksel proje yonetimi stratejilerinin, Endiistri 4.0’a uyumlu bir hale gelmesi
gerekmektedir (Nang, Thee Zin Win; Kham, 2018). Endustri 4.0'a uyumlu bir proje yénetimi metodoloji
kullanan isletmelerin; iiretkenliklerini artacak, toplam maliyetleri azaltacak ve bu durumda rekabette
avantaj kazanacaklardir.

GUniimiizlin proje yoneticilerinin, rekabete ayak uydurmak ve her zamankinden daha hizli bir sekilde
teslimat yapmak icin ekiplerini ve siireclerini ¢evrimici ortama tagimalari gerekmektedir. Isletmeler,
siireglerini Endistri 4.0’a uyumlu hale getirirken; Endiistri 4.0'in proje yonetimi profesyonelleri igin de
getirdigi yenilikler de g6z Oniinde bulundurmali ve bu yenilikleri mutlaka sirketlerin proje yonetim
stirelerine dahil etmelidirler. Son yillarda Endiistri 4.0 i¢in nitelikli insan kaynaginin yetistirilmesi ve
mevcut insan kaynaginin gelistirilmesi amaciyla {iniversiteler ve egitim merkezleri tarafindan proje
yonetiminde dijital doniisiimii temel alan sertifika programlar diizenlenmektedir. Ayn1 zamanda birgok
sirket dijital doniigiim ile ilgili ¢aligmalarina sistematik bir bakis kazandirmak amaciyla dijital doniisiim
birimlerini olugturmaya baglamislardir.

3. CALISMANIN KISITLARI
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Bu calismada yasanabilecek kisitlar arasinda en dnemlisi olarak, veri setine iliskin biiyilikliigiin yetersizligi
olarak oOngoriilebilir. Bu olasi durum onerilecek modelin giivenilirligine etki etmeyecek boyuta
indirgenmeye ¢aligilacaktir.

4. PRATIK UYGULAMALAR

Caligma, 6zellikle Endiistri 4.0 kavramiyla beraber dijital doniisiimiin baskis1 altina giren isletmelerdeki
proje yonetim unsurlarinin gerek metodolojik gerekse de pratikteki uygulamalart agisindan
degerlendirilmesine odaklanmigtir. Literatiirle tespit edilen dijital doniisiime iligkin degisken ve
parametrelerin, proje yonetim siireglerinde ne boyutta etkin oldugunun tespiti de caligma sonucunda ortaya
cikarilmaya calisilacaktir. Ayn1 zamanda iliskili faktorlerin birbiriyle olan iliskisi ve bu iligkilerin
biiylkliigiinii agiklayan, pratik hayat problemlerinde etkin ¢6ziim sunan bir model 6nerisi de sunulmaya
caligilacaktir.

5. OZGUNLUK

Caligmanin, ele aldigi problem, yaklasim ve sonuglari agisindan 6zgiin oldugu degerlendirilmektedir.
Kullanilacak analiz yontemleri agisindan metodolojik bir yenilik getirmemekte olup, bilinen ydntemlerin
orijinal ve gergek bir soruna ¢oziim iiretmek amaciyla kullanilmalar1 s6z konusudur.

Anahtar Kelimeler: Proje Yonetimi, Dijital Doniigiim, Endiistri 4.0
Makale Tiru: Genisletilmis Ozet
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SURDURULEBILIR BiYOKUTLE ENERJi TEDARIK ZINCIiRi
YONETIMINDEKI ENGELLER

Hasan Diindar Mine Omiirg6niilsen
Cankir1 Karatekin Universitesi Hacettepe Universitesi

1. CALISMANIN AMACI

Bu calisma, yenilenebilir enerji kaynagi olarak goriilen biyokiitleden enerji iiretimi tedarik zinciri
yonetiminde ekonomik, ¢evresel ve sosyal siirdiiriilebilirligi olumsuz etkileyen faktorlerin neler oldugunu
saptamaktir. Calisma kapsaminda, yenilenebilirlik ve siirdiiriilebilirlik kavramlar1 arasindaki iliski
geleneksel tedarik zinciri yonetiminden modern tedarik zinciri yonetimine dogru tartisilarak, literatiire katk1
saglamak amaclanmaktadir.

2. METODOLOJi

Biyokiitleden enerji iiretim siirecinde siirdiirtilebilirligi olumsuz etkileyen unsurlar tespit edebilmek icin
literatiirde daha Once yapilan ¢aligmalar incelenmistir. Buna gore bu ¢alismada, siirdiiriilebilirligi etkileyen
unsurlara gore karsilasilan engeller, ekonomik, gevresel, sosyal, veri toplama, teknoloji ve siire¢ modelleme
ile ilgili engeller olarak siniflandirilmistir.

3. BULGULAR

Elde edilen bulgulara gore, biyokiitleden enerji iiretim siirecini etkileyen en dnemli unsur, doga olaylarina
bagl olarak iiretim girdilerini etkileyen belirsizliklerdir. Ayrica, biyokiitleden enerji iiretimi siirecinde
siirdiiriilebilirligi etkileyen kararlar, tesis, biyokiitle ve nihai {irlin temelli karar siiregleri olarak
siniflandirilarak enerji iiretim siirecini etkileyen faktorler basitlestirilerek 6zetlenmistir.

4. ARASTIRMANIN KISITLARI

Bu c¢aligmanin kisiti, yalnizca literatiir taramasi yapilarak daha oOnceki c¢alismalarin bulgular
degerlendirilmesidir. Bundan sonra yapilacak olan c¢aligmalarda, siirdiiriilebilirlik boyutlarinin tamamini
dikkate alan ¢ok amagli karar destek sistemleri gelistirilerek karar vericilere fayda saglanabilir.

5. CALISMANIN ORIJINALLIGi

Literatiirde biyokiitleden enerji {iretim siirecinde tedarik zinciri yonetimi gergevesinde siirdiiriilebilirligi
olumsuz etkileyen faktorlerin tespit edilmesi konusunda, bilinebildigi kadariyla, yapilan bir ¢aligmaya
rastlanilmamustir. Buradan yola ¢ikarak, elde edilen bulgularin bundan sonra yapilacak olan ¢aligmalara
yol gosterici olacagi diisiiniilmektedir.

Anahtar Kelimeler: Surdurulebilirlik, Biyokutle Enerji, Tedarik Zinciri Yonetimi
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TURKIYE’DE ENDUSTRI 4.0°’A GECiS SURECINDEKiI FIRMALARDA
YASANAN GUCLUKLERIN BELIRLENMESINE ILISKIN BIR ARASTIRMA

Mustafa GERSIL Hilmi Y tiksel
Celal Bayar Universitesi Dokuz Eyliil Universitesi

OZET
2011 Hannover fuari yeni bir sanayi devrimini tanittyor ve diinya {izerindeki iiretim teknolojilerinin adeta
bilim kurgu filmlerindeki gibi olaganiistii bir boyuta hizla evrileceginin ilk sinyallerini veriyordu.
2011 yilindan bugiine dek gegen 10 yil icerisinde Biiyiik veri, Bulut Bilisim, Isbirlik¢i Robotlar, Nesnelerin
interneti (I0T), Siber Fiziksel sistemler, 3-D Yazicilar, Sanal Gergeklik, Arttirilmis Gergeklik, Eklemeli
malat, Simiilasyon vb.diger kavramlar Dijital Uretim Teknolojilerinin kilometre taglar1 haline gelmistir.
Ustelik bu kavramlarin biiyiik kismi sadece fiziksel mal iiretiminde degil, hizmet iiretiminde de genis
6l¢iide yer bulmustur.
Bu ¢alismada Manisa Organize Sanayi Bolgesinde {ilkemizin ilk 500 biiyiik sanayi kuruluslar: arasinda yer
alan, farkli sektorlerdeki biiyiik Slgekli firmalarin Endiistri 4,0’a gegis siirecleri incelenmig, firmalarda
yetkili personellerden uzman goriiglerine bagvurulmustur. Bu baglamda, firmalarin Endiistri 4.0 gecis
siirecinde yasadiklar zorluklar, kullandiklari araglar, dijital doniisiimiin sonuglart hakkinda katilimcilardan
bilgi alinmus, iilkemiz sartlarinda bu siirece ge¢meyi diislinen firmalar agisindan dikkat edilmesi gereken
noktalar belirlenmeye calisilmistir.

230



	REFERENCES
	1. INTRODUCTION
	2. LITERATURE RESEARCH
	3. METHOD
	4. RESEARCH METHODOLOGY AND FINDINGS
	4.1. Characteristics of the Changing World
	4.2. Intrinsic Personality Traits
	4.3. Learned Personal Traits
	4.4. Emerging Leadership Traits
	5. CONCLUSION
	REFERENCES
	ABSTRACT
	1. INTRODUCTION
	Table 1. Selected active platforms and legal designs

	3. THE EMERGENCE OF BLOCKCHAIN AND TOKENISATION
	5. BLOCKCHAIN BASED REAL ESTATE TOKENISATION PROPOSAL
	5.1 Legal Design and Securities Token Offering Procedure
	5.2 Potential Implications of Tokenisation to the Real Estate Market Structure

	6. CONCLUSION
	REFERENCES
	REFERENCES
	1. INTRODUCTION
	2. DATA SET DESCRIPTION
	3. METHODS
	4.EXPERIMENTAL RESULTS
	5.CONCLUSION AND DISCUSSION
	REFERENCES
	2. METOD VE UYGULAMA
	4. TARTIŞMA VE SONUÇ
	1. GİRİŞ
	2. LİTERATÜR
	2.1 Uzaktan Çalışma
	3. METODOLOJİ
	5. UZAKTAN ÇALIŞMA ILE VERIMLILIK ARTIŞI, ÖNERILER
	6. SONUÇ
	ABSTRACT
	1. INTRODUCTION
	2. THEORETICAL BACKGROUND
	3. METHODOLOGY AND FINDING
	This study has analyzed global patent information and provides a detailed study of important patents.

	4. DISCUSSION AND CONCLUSIONS
	ACKNOWLEDGEMENT
	ABSTRACT
	1.INTRODUCTION
	2.THEORETICAL BACKGROUND
	3.1. Proposition 1
	3.2. Proposition 2
	3.3. Proposition 3
	3.4. Proposition 4
	4.  RESULTS AND DISCUSSION
	4.1. Evaluation of Proposition 1
	4.2. Evaluation of Proposition 2
	4.3. Evaluation of Proposition 3
	4.4. Evaluation of Proposition 4
	5. CONCLUSIONS AND FUTURE SCOPE
	REFERENCES
	REFERENCES
	ÖZET
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	Ülkemizin uluslararası alanda taşıma koridoru görevi görebilmesi çok modlu taşımacılığın etkin ve verimli bir biçimde kullanılmasıyla olanaklı hale gelecektir. Çok modlu taşımacılık demiryolu, denizyolu, karayolu gibi taşımacılık türlerinin birlikte k...
	Ülkemizde Avrupa taşımacılık alanında yoğun bir şekilde kullanılmakta olan çok modlu taşımacılığın ithalat ve ihracatta payı büyüktür. Dünyada faaliyet gösteren firmalar çok modlu taşımacılıkla ilgili olarak düzenli, sistemli olan ve çevreye duyarlı f...
	Türkiye’de faaliyet gösteren lojistik firmaları ve Ro-Ro gemi işletmeleri üst düzey çalışanları ile yapılan görüşmeler sonucunda Türkiye ile Avrupa ülkeleri arasında uygulanmakta olan modeller analiz edilerek, avantaj ve dezavantajları belirtilmiştir.
	Türkiye ile Avrupa arasındaki çok modlu taşımacılık uygulamaları analizi doğrultusunda en fazla kullanılan taşma aracı Ro-Ro gemileri olduğu saptanmıştır. Bu nedenle; Türkiye’de bu alanda faaliyette bulunan üç farklı firmanın satış müdürleri ile yapıl...
	Türkiye’deki çok modlu taşımacılık yapan lojistik firmaları ile görüşülmüştür. Ülkemizde bulunan Ekol Lojistik A.Ş., Sarp Intermodal, Reysas Taşımacılık, Mars Lojistik, Rail Cargo Lojistik firmalarının bu alanda ilgili faaliyetleri açıklanmıştır. Bu f...
	2. TÜRKİYE AVRUPA ARASI ÇOK MODLU TAŞIMACILIK
	Üçüncü firma Ulusoy Denizcilik A.Ş.’dir. 1981 yılında denizcilik sektörüne giren Ulusoy grup, 2000 yılından itibaren Trieste-Çeşme Ro-Ro seferlerine başlamıştır (ulusoysealines.com). Trieste Salzburg arası Ro-La tren hizmeti de sunan şirket Türkiye’de...
	2.2 Türkiye’de Çok Modlu Taşımacılık Yapan Lojistik Firmaları ve Avrupa Ülkelerine Entegrasyonları
	Toplam termin süresi dokuz gündür; dört ayrı seçenek bulunmaktadır, son müşteri depolarının lokasyonuna göre bu rotalar seçilmektedir. İlk rota; haftanın altı günü Ambarlı- Pendik-Çeşme ve Mersin limanlarından Ro-Ro gemileri ile Trieste’ye çıkışlar ya...
	Şekil 3. Sarp Intermodal Türkiye-Fransa İntermodal Taşımacılık Modeli
	Türkiye –Hollanda ve Belçika Modeli:
	Üç ayrı seçenek bulunmaktadır; son müşteri depolarının lokasyonuna göre bu rotalar seçilmektedir. İlk rotada haftanın altı günü Ambarlı- Pendik-Çeşme ve Mersin limanlarından Ro-Ro gemileri ile Trieste’ye çıkışlar yapılmaktadır. Trieste Duisburg arası ...
	Şekil 4. Sarp Intermodal Hizmetleri Türkiye-Hollanda & Belçika İntermodal Taşımacılık Modeli
	Türkiye-İtalya Modeli:
	Beş ayrı seçenek ile Türkiye- İtalya arası intermodal çözümler sunan Sarp intermodal şirketi bu rotaları müşterilerinin depolarının lokasyonuna göre seçmektedir. İlk rota Ambarlı limanından kalkan Ro-Ro gemileri ile direkt Trieste limanına ulaşım sağl...
	Şekil 5. Sarp Intermodal Hizmetleri Türkiye-İtalya İntermodal Taşımacılık Modeli
	Türkiye –Macaristan & Slovakya & Çekya & Polonya modeli:
	Haftanın üç günü Halkalıdan kalkan trenler ile Budapeşte şehrine taşıma yapılmaktadır. Budapeşte ve Sopron kenti arası trenler ile aktarma yapılıp; Sopron şehrinden Prag, Varşova, Bratislava kentlerine karayolu ile malzemelerin teslimi sağlanmaktadır....
	Şekil 6. Sarp Intermodal Hizmetleri Türkiye-Macaristan & Slovakya & Çekya & Polonya İntermodal Taşımacılık Modeli
	Türkiye –Avusturya Modeli:
	İki ayrı rota ile Avusturya ülkesine taşımacılık yapan Sarp intermodal şirketinin ilk rotası haftanın altı günü çıkış ile Ambarlı-Pendik-Çeşme-Mersin limanlarından Trieste limanına Ro-Ro gemileri ile malzemeleri ulaştırıp Lambach kentine trenler ile m...
	Türkiye –İsviçre Modeli:
	İki ayrı seçenek bulunmaktadır; İlk rota haftanın altı günü Ambarlı-Pendik-Çeşme ve Mersin limanlarından Ro-Ro gemileri ile Trieste’ye yapılan çıkışlardır. Trieste ile Lambach kenti aktarmalı trenler ile Karlsruhe kentine ulaşılıp karayolu ile Zürih k...
	Türkiye-İngiltere & İrlanda Modeli:
	Üç ayrı seçenek bulunmaktadır. İlk rota; haftanın altı günü Ambarlı- Pendik-Çeşme ve Mersin limanlarından Ro-Ro gemileri ile Trieste’ye yapılan çıkışlardır. Trieste’den Novara kentine demiryolu, Novara’dan Zeebrugge’a trenyolu, Zeebrugge’dan Teesport’...
	Detaylı olarak anlatılan rotalar Türkiye’den söz konusu Avrupa ülkelerine ulaştırılması noktasında Sarp İntermodal firmasının sunduğu intermodal çözümlerdir, Türkiye’den çıkışlar olarak anlatılan rotaların tam tersi uygulanarak ithalatlar organize edi...
	Reysaş Taşımacılık ve Lojistik Tic. A.Ş. 1990 yılında araç taşımacılığı ile lojistik sektörüne girmiştir. 1994 yılında yurtiçi ve yurtdışı taşımacılık, petrol taşımacılığı, uluslararası ve yurtiçi demiryolu taşımacılığı, gümrüklü/gümrüksüz depolama hi...
	Şirketin tercih ettiği çok modlu taşımacılık kombini; demiryolu ve karayolu entegresidir. İstanbul-Halkalı’dan Killingholme’a kadar uzanan bir hatta intermodal çalışmaktadırlar. Bu hatlar ve demiryolu taşımacılıkları için Reyline Uluslararası taşımacı...
	Şekil 10’da intermodal çözümler gösterilmiştir. Halkalı-Rotterdam arası demiryolu ile Rotterdam-Killinghome arası denizyolu ile taşımacılık yapmaktadır. İkinci rotası ise; Pendik limanından kalkan Ro-Ro gemileri ile Trieste’ye, Trieste’den Rotterdam’a...
	Şekil 10. Reyline Uluslararası taşımacılık Türkiye-İngiltere İntermodal Taşımacılık Modeli
	Mars Lojistik Uluslararası Taşımacılık Depolama Dağıtım ve Tic. A.Ş. 1989 yılında kuruldu (marslogistics.com). Türkiye’nin en büyük 250 şirketi arasında yer almaktadır. Uluslararası taşımacılık, depolama, dağıtım, hava ve deniz kargo, gümrükleme gibi ...
	1865 adet araç filosu, dört ülke de 17 ofisi ve dört deposu bulunan şirket intermodal taşımacılık alanında yatırımlarına devam etmektedir. 2012 yılında bu alana giriş yapan Mars Lojistik ilk olarak 30 milyon Euroluk yatırım ile Trieste ile Bettembourg...
	Rail Cargo Logistics Uluslararası Taşımacılık Lojistik ve Ticaret Limited Şirketi 2003 yılında kurulmuştur ve Rail Cargo Group mensubudur. Rail Cargo Logistics %100 Avusturya Sermayeli olup direk Rail Cargo Group çatısı altında Avusturya Devlet Demiry...
	Şu an mevcut olarak çalışan haftada beş ithalat ve beş ihracat treni olmak üzere 10 trenleri mevcuttur. Tren rotaları şu şekildedir: Halkalı Garından kalkıp Bulgaristan ve Romanya’yı geçerek Sopron Terminaline ulaşan bu hattın termin süresi beş gündür...
	2.2.1 Çok Modlu Taşımacılık Uygulamalarının Avantajları
	a. Maliyet odaklılık birçok şirketin yönetim stratejilerindendir. Maliyetlerini kısacak yöntemler, modeller araştırılıp uygulamaya konulmaya çalışılmaktadır. Taşımacılık alanında maliyeti kısan en önemli model çok modlu çözümlerdir. Karayolu taşımacıl...
	b. Çok modlu taşımacılık modellerinde en az kullanılan ve hatta bazı entegrasyonlarda hiç kullanılmayan mod karayolu taşımacılığıdır. Bu nedenledir ki intermodal çözümler yeşil lojistiği desteklemektedir. Mazot tüketiminin azalmasını sağlayan çok modl...
	c. Çok modlu taşımacılık modelleri kötü hava şartlarından etkilenmemektedir. Bu durum özellikle kış aylarında çok büyük bir avantajdır. Kar nedeni ile kapanan yollar ve köprüler gibi olumsuz şartlarına maruz kalınmamaktadır. Yağmur ve kar nedeni ile o...
	d. Unimodal taşımacılık ile gidilemeyen tüm noktalara çok modlu taşımacılık modelleri ile gidilebilir. Örneğin limanı olmayan bir kente denizyolu ile ulaşılamaz, demiryolları ağı olmayan bir şehre tren ile ulaşılamaz ancak belirli noktalara demiryolu ...
	e. Tırlardaki takip sistemleri gibi demiryolundaki her konteynerin de takip sistemi vardır. Bu sayede müşteriler demiryolundaki ürünlerinin de takiplerini yapabilmektedirler. Terminallerden aktarılan dorselere eklenen takip cihazları ile müşteriler yü...
	f. Çok modlu taşımacılık modelleri sistematik, düzenli ve daha organizedir. Ro-Ro gemilerinin, blok trenlerin sefer saatleri belli olduğu için verilen termin süreleri değişmez. Lojistik firmalarının söz verdiği transit süreleri ile malzemeler teslim e...
	g. Avrupa’da bazı yollarda tonaj kısıtlatmaları bulunmaktadır. Bu durum karayolu taşımacılığında kısıtlamalara yol açmaktadır. Yüksek tonajlı malzemeler karayolu ile iletilirken sorun yaşanabilir, şirketler ceza alabilir. Bu durum önlemek için çok yük...
	h. Sınır kapılarındaki yığılma ve kuyruklar günden güne büyüyen talep nedeni ile artmaktadır. Bu durum tırların ülkelere girişini geciktirmekte ve termin sürelerini uzatmaktadır. Ancak sunulan intermodal çözümler ile sınır kapılarına uğramadan Türkiye...
	i. Karayolu taşımacılığına kıyasla daha güvenlidir. Hırsızlık, soyulma, yüklerin karışması, yüklerin kaybolması, yüklerin hasarlanması gibi durumlar ile daha az karşılaşılmaktadır.
	j. Türkiye’nin jeopolitik konumu çok modlu taşımacılık modelleri için çok uygundur, Ülkemizin üç tarafının denizler ile çevrili olması Ro-Ro gemi taşımacılığına olanak vermektedir. Asya ve Avrupa kıtaları arasında köprü görevi görmektedir. Çanakkale v...
	k. Pendik, Ambarlı ve Mersin Limanlarından ihraç yükü taşımakta olan lojistik firmaları özel tüketim vergisi ve katma değer vergisinden muaf olarak akaryakıt alabilmektedir.
	l. Lojistik firmaların anlaşmalı oldukları acentelerin çoğu intermodal çözümler konusunda tecrübeli oldukları için Avrupa’da hizmet alınan partner şirketler bu alanda uzmanlıkları ile yol gösterici olmaktadırlar. Avrupa’daki partnerlerin bu alandaki u...
	m. Birçok lojistik firmalarının AR-GE ve iş geliştirme departmanları bulunmaktadır. Bu departmanlar sayesinde çok modlu taşımacılık modelleri geliştirilebilmektedir. Bu modellerin kullanım sürecini daha kolaylaştırmak, termin sürelerini daha azaltmak,...
	n. Artan rekabet ortamı birçok lojistik firmasını çok modlu çözümler sunmaya sevk etmektedir, rekabet bu alanın gelişmesini sağlamaktadır.
	o. Türkiye’nin önemli ulaştırma koridorlarına sahip olması nedeni ile yapılacak yatırımlar, başlayan ve devam eden projeler sayesinde çok modlu taşımacılık modelleri gelişecektir.
	p. Türkiye- Avrupa Birliği ilişkileri kapsamında geliştirilen Trans Avrupa Ulaştırma Ağları (TEN-T) projesi kapsamında çok modlu taşımacılık sistemlerine olumlu anlamda etkileri olacak demiryolu projeleri yapılmaktadır.
	r. Ro-Ro gemilerinin ve blok trenlerin kullanılması birçok aracın trafikten uzak kalmasını sağlamaktadır. Bu sayede trafik ve gürültü kirliliği azalmaktadır. Daha az kullanılan çekiciler daha az yıpranmaktadır ve daha uzun ömürlü olmaktadır.
	Şirketlerin çok modlu taşımacılık modellerini seçmelerinin en önemli nedeni düşük maliyettir. İkincisi ise çevre ve doğa dostu olmasıdır.
	2.2.2 Çok Modlu Taşımacılık Uygulamalarının Dezavantajları
	a. Karayolu taşımacılığına kıyasla termin süreleri daha uzundur. Acil durumlarda çok modlu taşımacılık modelleri tercih edilmemektedir. Almanya-Türkiye arası karayolu ile dört gün sürerken, intermodal taşımacılık modelleri ile sekiz günü bulabilmekted...
	b. Demiryolu ulaşımına yeterli önemin verilmemesi nedeniyle mevcut sistemlerin eski, hızları düşük, tek raylı olması ve güzergâhların yetersiz olması.
	c. Denizyolu ulaşımına yeterli önemin verilmemesi mevcut eskimiş ve yeni teknolojilerden uzak terminaller ile hizmetler sunulmaya çalışılması.
	d. Ro-Ro gemileri ortalama 250 treyler kapasitesi ile hizmet sunmaktadır. Tehlikeli ve yanıcı madde bulunan taşıma ünitelerinde herhangi bir sorun yaşanması halinde tüm gemi tehlikeye girebilmektedir.
	e. Bazı müşteriler ise intermodal çözümler kullanmak istememektedirler. Karayolu dışında bir hizmet almak istememektedirler. Bu önyargının nedeni ise çok modlu taşımacılık teknolojileri onları korkutmaktadır. Bunun sebebi modelin az bilinmesi, detaylı...
	f. Çok modlu taşımacılık alanında yetiştirilmiş nitelikli elamanların azlığı nedeni ile lojistik firmalar personel bulmak konusunda sıkıntılar yaşamaktadır.
	g. Her ülkenin kendine özgü ağırlık sınırlamaları vardır, özellikle demiryolları için, her ülkenin sınırlamaları değişmektedir. Çok modlu taşımacılık uygulamaları kullanan şirketlerin bu sınırlamaları takip etmesi ve organizasyonları ona göre yapmalar...
	h. Her ülkenin kendine has yönetmelikleri bulunmaktadır. Örneğin İngiltere’de konteynerler üç saat içinde boşaltılmalıdır.
	i. Demiryolu taşımacılığının Avrupa'da çeşitli düzenlemeleri vardır. Konteynerler kapasiteleri ve yüksekliklerine göre tünellerden geçebilmektedir. Demiryolu taşımacılığı her konteyner için uygun olmamaktadır.
	j. Demiryolu ve karayolu entegrasyonu kullanan firmaların yaşadıkları en büyük problem demiryolu hacim kısıtlamalarıdır. Düzenlemelerden kaynaklı hacimlerinin elverdiği şekilde büyümelerine izin verilmemektedir.
	k. Karayolu taşımacılığına kıyasla daha az esnektir. Karayolu taşımacılığında araçlar her noktaya yönlendirilebilir. Çok modlu taşımacılık modelleri kullanılırken, modların kullanımı sistemlidir. Organizasyonun esnetilmesi çok daha zordur, bu da bazı ...
	l. Tüm taşımacılık modlarında altyapı yetersizliği söz konusudur. Karayolu taşımacılığı ele alındığında yolların, köprülerin yetersizliği, demiryolu taşımacılığı ele alındığında raylı sistemlerin yetersizliği, denizyolu taşımacılığı ele alındığında li...
	m. Çok modlu taşımacılık yatırımları maliyetlidir. Alınacak Ro-Ro gemileri, oluşturulacak tren hatları, kurulacak terminallerinin maliyetleri yüksektir. Yapılan yatırımların geri dönüşümü uzun yılları bulmaktadır. Bu nedenle şirketler kendi modellerin...
	n. Lojistik organizasyonlardaki mal yükleme, boşaltma gibi prosedürlerin karmaşıklığı ve bu süreçlerdeki uzun formaliteler bu modellere ilgiyi azaltmaktadır.
	o. Bazı ilave ücretler, liman ücretleri gibi ödemeler bu modellerin büyümesine engel olmaktadır.
	p. Bu alandaki teknolojileri takip etmedeki yetersizlikler.
	r. Süreçte uygulanan karışık gümrük prosedürleri
	s. Liman ve demiryolu işletmelerinin bazılarının kamu kuruluşu bazılarının ise özel işletmeler tarafından işletilmesi nedeni ile organizasyon ve iletişim de sorunlar yaşanmaktadır.
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