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ABSTRACT

Decreasing the usage of fossil fuels in the electricity production is a tough
challenge for countries. The world is still depended on fossil fuels to
generate electricity. Increasing the share of renewable energy systems in
electricity production is significant in many aspects such as lower CO2
emissions, grid flexibility, decentralizing, etc. Nowadays, many countries
shape their energy policies and strategies to use more renewable and
indigenous resources. Turkey is one of these countries and has ambitions
goals to use more domestic sources to produce electricity. Turkey generally
aims to reduce the usage of imported energy sources in electricity
generation. Thus this paper investigates the share of 50% renewable energy
system (RES) simulation in the electricity production via the EnergyPLAN
model. An energy system analysis was conducted in a 50% renewable
scenario in 2023. The main target of this scenario is to perform a 50%
renewable energy system in electricity production. A reference year is 2018
and the results of the 50% RES scenario were compared with a reference
scenario. A main focus of this study is to investigate aspects of carbon
emissions, RES share, and costs between the scenarios for the years 2018
and 2023.

Keywords: Energy System Simulation, EnergyPLAN, Renewable Energy.
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% 50 YENILENEBILIR ENERJi SENARYOSU iLE TURKIYE’NIN
ENERJi SISTEM SIMULASYONU

0z

Elektrik tiretiminde fosil yakit kullaniminin diistiriilmesi zor bir siirectir.
Tim diinya hala elektrik tiretiminde fosil yakitlara bagli durumdadir. Giig
tiretiminde yenilenebilir enerji paymnin arttirilmasi, CO; emisyonunun
diistiriilmesi, sebeke esnekliginin saglanmasi ve merkezi olmayan elektrik
tiretimi gibi bircok yonden avantaj saglamaktadir. Giiniimiizde birgok iilke
enerji stratejilerini ve politikalarin1 daha fazla yerli ve yenilenebilir
kaynaklarin kullanimi sekillendirmektedir. Tirkiye de bu iilkelerden
birisidir ve elektrik {iretiminde daha fazla yerli kaynak kullanimi i¢in etkili
politikalara sahiptir. Tiirkiye genel olarak elektrik iiretiminde ithal enerji
kaynaklarinin kullanimmi  diigiirmeyi  hedeflemektedir. Bu makalede
EnergyPLAN modeli ile 2023 igin %50 yenilenebilir enerji sistemi
simiilasyonu incelenmistir. Enerji sistem analizi, 2023 igin %50
yenilenebilir enerji sistem senaryosu tizerine kurulmustur. Bu senaryodaki
temel hedef, elektrik iretiminde %50 yenilenebilir enerji kullanimini
gerceklestirmektir. Bu calismada referans yil ise 2018 olarak secilmistir ve
2023 senaryosunun sonuglart ile kiyaslanmistir. Bu ¢alismanin odagi 2018
ve 2023 senaryolarmin yenilenebilir enerji payi, CO, emisyonu ve
maliyetler yoniinden incelenmesidir.

Anahtar Kelimeler:  Enerji  Sistem  Simiilasyonu,  EnergyPLAN,
Yenilenebilir Enerji.
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1. INTRODUCTION

Renewable energy sources are significant to reduce the usage of fossil fuels
in the electricity production. Raising the share of renewables provides
energy independence and lower CO, emissions. The world is still depended
on fossil fuels in the electricity production. Even though Turkey has a huge
renewable potential, it still has a high share of fossil fuels in the power
generation. Using the high share of fossil fuels for the power generation also
causes economic and environmental problems for Turkey. Turkey imports a
significant amount of natural gas and coal to produce electricity. Importing
energy sources increases an energy dependency and cause economic
consequences. In 2018, the share of fossil fuels in the electricity production
was more or less 70% (Republic of Turkey Ministry of Energy and Natural
Resources, 2018). Even though increasing the share of renewables seems
the best solution to decrease the usage of fossil fuels, it is not enough to
supply all energy demand for the countries, which have high energy
consumption, such as Turkey in the short term. That is why nuclear energy
is another option to be considered.

In this article, the 50% renewable energy scenario for the year 2023 is the
main target. The 50% RES scenario also contains nuclear and indigenous
coal usage. The usage of natural gas was not ignored completely but was
reduced. The year 2023 was chosen for this study since the Turkish
government has ambitious goals for this year. The government aims to
reduce the usage of non-domestic energy sources and to use more domestic
and renewable sources. It is foreseen that Turkey will reach 38,8% RES
share and decrease the natural gas share to 20,7% in the electricity
production until 2023 (Presidency of the Republic of Turkey, 2019). This
paper investigates the 2023 scenario by considering these goals. The year
2018 was also chosen as a reference year and a reference scenario was built
for this year. This paper shows a pathway to increase the RES share from
2018 to 2023. Moreover installed capacity expansions, CO, emissions and
economic analyses are fundamental topics of this paper.

Energy system simulations and analyses were performed by using
EnergyPLAN, which is hourly energy system simulation software. A
fundamental purpose of EnergyPLAN is to assist in designs of national or
regional energy system planning and policy strategies. This software uses
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hourly energy system simulations in a year and is based on technical and
economic analyses. An energy system simulation of Turkey for 2018 and
2023 was implemented by using the EnergyPLAN model and results were
discussed in this paper.

For Macedonia, Denmark, Ireland and Portuguese, country models were
made by EnergyPLAN in the different studies.

The study titled “A 100% renewable energy system in the year 2050: The
case of Macedonia” (2012) is a country model which was made by
EnergyPLAN. This paper investigates the 100% renewable energy system
implementation in Macedonia by using the EnergyPLAN model. The energy
systems simulation and analyses were carried out for two renewable
scenarios, designed for the years 2030 and 2050. The first scenario of this
study is the 50% renewable energy system for the year 2030. The second
scenario is the 100% renewable energy system for the year 2050 (Cosié,
Krajaci¢ & Dui¢, 2012).

In the research of (2009) H. Lund and B. V. Mathiesen, an energy system
analysis of 100% renewable energy systems for Denmark in the years 2030
and 2050 was implemented by EnergyPLAN. The method of energy
systems analysis contains hour by hour computer simulations, leading to the
design of flexible energy systems. The results were detailed energy system
designs and balances for two target years: the year 2030 with 50%
renewable energy and the year 2050 with 100% renewable energy from
biomass and a combination of solar power, wind, and wave (Lund &
Mathiesen, 2009).

The paper titled “The first step towards a 100% renewable energy system
for Ireland” (2010) presents a 100% renewable energy system pathway for
Ireland. EnergyPLAN was used as an energy system analysis tool in this
study. First of all, a reference scenario of the existing Irish energy system
was created, and three different 100% renewable energy systems were
created with each focusing on various resources such as biomass, hydrogen,
and electricity. Then the 100% renewable energy system model was
established for Ireland (Connolly, Lund, Mathiesen & Leahy, 2011).

A study whose title is “Renewable energy scenarios in the Portuguese
electricity system” addresses the topic of renewable energy scenarios for the
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electricity sector, analysing different possible future strategies for the
Portuguese system. Each one of these strategies was characterized according
to the expected electricity consumption and renewable share, with the final
aim of analysing a possible 100% RES scenario. EnergyPLAN was used to
simulate each scenario for a year. The 100% RES scenario was found to be
theoretically possible but a significant increase in the total capacity of the
system would be necessary to ensure no shortfall during the summer season
(Fernandes & Ferreira, 2014).

By considering the national studies which are emphasized above, this study
was shaped for Turkey. The technical and economic results of this study
may provide a different perspective to the decision-makers in Turkey.

2. BACKGROUND
2.1. Energy Overview of Turkey

Turkey supplies its energy demand by different sources such as lignite, hard
coal, imported coal, natural gas, petroleum, and renewable resources. The
energy production of Turkey is based on fossil fuels, mainly coal and
natural gas. Moreover, Turkey’s energy demand is growing day by day and
this brings some concerns such as the rising fuel dependence. Thus, Turkey
set ambitious energy policies, which will provide energy independence for
the country.

2.1.1. Electricity Consumption of Turkey

Turkey is a growing country and its energy consumption rises every year
due to the industrialization and the growth of population. The primary
electricity consumption of Turkey increased by 2,2% to 304 TWh in 2018
and its electricity generation went up by 2,5% to 304.8 TWh (Republic of
Turkey Ministry of Energy and Natural Resources, 2018). Furthermore, the
electricity consumption is expected to increase by 4,3% annually and to
reach 375,8 TWh in 2023 according to the base scenario (Presidency of the
Republic of Turkey, 2019).
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2.1.2. Electricity Production of Turkey

Turkey generates electricity by various energy sources such as fossil fuels
and renewable sources to meet its total electricity consumption. At the end
of 2018, Turkey supplied its energy demand by 37,8 % coal, 30,3% natural
gas, 19,7% hydropower, 6,5% wind, 2,6% solar, 2,4% geothermal and 1,3%
from other sources. The installed power capacity of Turkey reached 88.551
MW by the end of 2018. This capacity consisted of 31% hydropower,
29,5% natural gas, 22,2% coal, 7,9% wind, 1,4% geothermal, 5,7% solar
and 1,4% other sources (Republic of Turkey Ministry of Energy and Natural
Resources, 2018).

2.2. Estimated Energy Overview in 2023

The year 2023 is the 100" year of the Turkish Republic. Thus, Turkey has
many goals to achieve until 2023. In this study, 2023 energy goals were
taken as a reference to achieve the 50% RES scenario. Main energy goals
for 2023 are shown in Table 1 below.

Table 1. 2023 Energy and mining goals of Turkey (Presidency of the
Republic of Turkey, 2019).

2023 Energy and Mining Goals of Turkey
Primary Energy Demand (BTEP) 174279
Electricity Demand (TWh) 375,8
Rate of Natural Gas in the Electricity
Production (%) 20,7
RES Share of Electricity Production (%) 38,8
Power Production by Indigenous Sources
(TWh) 219,5
Total Installed Power Capacity (MW) 109474
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Turkey’s energy goals and investments were analyzed to build the most
realistic energy system scenario for the year 2023. The power capacity
expansions were determined according to estimated energy capacities and
the economic growth of Turkey. Furthermore, the year 2018 was chosen as
a reference year. That is why scenarios should have been shaped in 5 years
period. So time limitations were also considered to create scenarios.

3. METHODOLOGY

The EnergyPLAN model was used to analyze and simulate Turkey's energy
systems in this study. EnergyPLAN is an input/output hourly simulation tool
that is used for energy system analysis at the national or regional level. The
EnergyPLAN computer model was developed by Aalborg University,
Denmark. This model is based on hourly values during a year. It also carries
out technical simulations and market-economic simulations. A fundamental
purpose of this model is to assist the design of regional and national energy
system strategies and policies (Lund & Thellufsen, 2019).

The model has inputs and outputs. Inputs are renewable energy sources,
demands, costs, installed power plant capacities. Outputs are energy
balances, fuel consumption, total costs, import/exports, and annual
productions.

Energy Demand —»  Energy Balances
Power Plant Capacities

Resulting Annual
Productions

—» Fuel Consumptions

Renewable Energy
Sources — Import/Exports
A Number of
Simulation Strategies L » Total Costs

Figure 1. EnergyPLAN model input/output parameters.
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Figure 1 shows those fundamental input/output parameters of the
EnergyPLAN model. In this study, data of energy demand, power plant
capacities, costs, and renewable energy sources were entered in the software
for the reference and 50% RES scenarios. Moreover, output parameters such
as total costs, annual productions were analyzed and compared.

4. ENERGY SCENARIOS OF TURKEY FOR 2018 AND 2023

A long term energy strategy of Turkey is to reach its energy independence.
Turkey also wants to decrease its carbon emissions by shifting electricity
production from fossil fuels to clean energy sources. Yet, Turkey cannot
give up the coal in the short term because of the large amount of coal
reserves which are existed in the Turkish territory. Turkey is going to
decrease coal and natural gas imports for electricity production by using
more domestic coal and renewable.

Nuclear energy is a part of Turkey’s energy strategy for 2023. Akkuyu
Nuclear Power Plant in Mersin is being commissioned nowadays and it is
going to be operational with full capacity of 4800 MW until the end of
2023. Akkuyu nuclear power plant is going to produce annually 35 TWh
electricity, which is almost 9% of total electricity demand in 2023 (Republic
of Turkey Ministry of Energy and Natural Resources, 2020). Akkuyu
nuclear power plant is also a vital part of this study. The fundamental aim of
the energy scenario for 2023 is to model the country's energy system with
lower carbon emissions, using more indigenous and renewable resources.

4.1. A Reference Energy Scenario and Model Validation

First of all, a reference energy scenario for a specific year was implemented
to analyze and to compare energy scenarios. In this study, the year 2018 was
chosen as a reference year due to the availability of real proven data.
Moreover, the reference scenario was built for this year.
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4.1.1. 2018 Reference Energy Model

The reference energy model is an existing energy system in 2018. The main
purpose of this model is to compare results with the 50% renewable
scenario for 2023. All approved energy system data in 2018 were obtained
and inserted into EnergyPLAN software. Furthermore, the total electricity
demand in 2018 is 304,2 TWh/year. The installed power capacity of Turkey
by sources is shown below.

Table 2. Installed electricity capacity by sources in 2018 (EPIAS, 2018).

Resources 2018 (MW)
Hard Coal + Lignite 10213
Imported Coal 8939
Asphaltite 405
Fuel Oil 739
Natural Gas 25647
River Hydro 7749
Hydropower 20505
Geothermal 1260
Biomass + Waste 946
Wind Energy 6950

Along with the installed power capacities that are shown in Table 2, hourly
electricity production data by sources in 2018 were taken from the EPIAS
Transparency Platform. Hourly power generation data was loaded into
EnergyPLAN software as text files for each source separately. The text files
were created with vertically 8784 rows and this number represents the
number of hours in a year.

EnergyPLAN analyses the installed power capacities and the hourly
electricity generation and gives the most realistic output. The result of the
reference model was compared with the real data and validated.

-10 -
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4.1.2. Model Validation

This scenario was created by real energy demand and supply data. All data
were taken from energy balance tables (Republic of Turkey Ministry of
Energy and Natural Resources, 2018) and EPIAS-Transparency Platform.
After establishing the reference EnergyPLAN model, the output of this
model was compared with EPIAS electricity generation and production data
as shown in Table 3 below.

Table 3. Model validation between EPIAS data and EnergyPLAN model

output.
emandand | "o | g oupur | Oferene
(TWhlyear) (TWhlyear)

Demand 304,2 304,2 0,01
Wind 19,85 19,9 0,25
Solar 5,76 5,84 1,37

Hydro-Dams 41,01 41,06 0,12
Geothermal 6,92 6,92 0,02
Hydro-Rivers 18,88 19,86 0,1
Thermal Power 203,7 205,53 0,89

As can be seen in the Table 3, differences between EnergyPLAN output and
EPIAS data are in the acceptable range, which means all technical data such
as the annual hourly supply and the demand data, were identified to the
software correctly. Then, renewable energy and indigenous scenarios can be
built on this reference scenario.
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The result of the reference energy scenario shows that the RES share is
31,6% and the amount of yearly electricity production by renewables is
96,20 TWh/year.

4.1.3. Cost of Reference Energy Model

Costs of energy systems are another important parameter that needs to be
analyzed. The estimated costs of the existing energy system capacity in
Turkey were calculated and identified in the software. The annual fixed
operation-maintenance and installed costs of power plants in 2018 were
calculated, using the average of costs between 2010 and 2018. (IRENA,
2020)

Table 4. Costs of power plants (IRENA, 2020).

Type Installed Cost Fixed O&M Cost | Fixed O&M
(USD/KW) (USD/KW) Cost (%)
Onshore Wind 1740 26,22 2
Solar 2366 15,19 1,15
Hydropower 3045 41,63 1,5
Geothermal 5268 113,29 4,22
Biomass 5800 125,19 3
Coal 3661 40,41 1,1
Natural Gas 954 12,15 1,27

The unit costs of power plants are shown in Table 4. These values were
entered in EnergyPLAN software and calculated the total cost of all power
plants in 2018, as 221770 MUSD.

Table 5. Costs of the reference energy scenario.

Costs Amount (MUSD)
Variable Cost 997
Fixed Operation Cost 4059
Investment Cost 216713
Total Cost 221770
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The given costs in Table 5 were calculated using the unit costs and installed
power plants by sources. Total cost represents the cost of the existing
Turkish energy system in 2018. By 2023, power capacity expansion will be
carried out in 5 years period since 2018. Using the estimated capacity
expansions from 2018 to 2023, the total installation cost to perform the 50%
RES scenario is calculated.

4.2. The 50% Renewable Energy Scenario

After validating the reference energy scenario for the year 2018, the 50%
renewable energy scenario for 2023, can be implemented by expanding the
2018 scenario.

The scenario is based on the high share of renewable in electricity
production. As it is mentioned before, energy independence and high
renewable energy penetration shape Turkey’s energy strategy and policies.
This scenario is a re-arranged version of Turkey’s 2023 Energy Plan. The
renewable energy capacity was expanded and energy dependency was
reduced by ignoring petrol and imported coal and reducing the usage of
natural gas in electricity production.

4.2.1 Power Capacity for the 50% RES Scenario

The installed capacity of the renewable energy system was increased by
considering the renewable energy potentials of Turkey, time and policy
limitations. 2019-2023 National Energy Strategic Plan of Turkey is also
considered as a reference for determining installed power capacity by
sources in 2023. According to this plan, estimated installed renewable and
indigenous power capacities in 2023 are in Table 6 below.
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Table 6. Installed power capacity goals for 2023 (Republic of Turkey
Ministry of Energy and Natural Resources, 2020).

Sources Estima_t(_ed I_nstalled Power
Capacities in 2023 (MWe)
Solar PV 10000
Wind 11883
Geothermal 2884
Hydropower 32037
Indigenous Coal 14664

For the 50% renewable scenario in 2023, installed power capacities were

expanded as shown below:

» Coal: 14664 MW

» Natural Gas: 19736 MW

» Biomass: 3400 MW

» Nuclear: 4800 MW

» Solar: 13950 MW

» On-Shore Wind: 15350 MW
» Dammed-Hydro: 24737 MW
» River-Hydro: 9650 MW

» Geothermal: 2450 MW

The electricity demand of Turkey is estimated to reach 375,8 TWh/year,
according to the 2023 Energy and Mining Goals of Turkey which are shown

in Table 6.

For expanding power capacity, the feasible energy potential of Turkey was
used by taking Melikoglu’s study (Melikoglu, 2016) as a reference. This
study mainly discusses the role of renewable and nuclear energy for
Turkey’s 2023 vision by emphasizing theoretical and economical energy

potentials by sources.
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Table 7. Difference between installed power capacity goals for 2023 and
the 50% renewable energy scenario.

The 50%
Installed Renewable
Capacit Ener .
Sources Goalspin 2%)/23 Scenarigyfor Difference (%)
(MWe) 2023
(MWe)
Solar PV 10000 13950 39,5
Wind 11883 15350 29,18
Geothermal 1550 2450 58,06
Hydropower 32037 34387 7,33
Indigenous Coal 14664 14664 0
Natural Gas 19736 19736 0
Biomass 1334 3400 154,87
Nuclear 4800 4800 0

Table 7 shows the power capacity changes by sources between the installed
capacity goals in 2023 and the %50 renewable scenarios for 2023. As can be
seen in Table 7, there is a significant amount of power capacity growth in
biomass, geothermal, solar PV and wind. On the other hand, the power
capacity of natural gas and indigenous coal power plants remained stable.
Since there is just one nuclear power plant, under construction in Turkey
nowadays, the nuclear capacity was remained the same to provide a more
realistic scenario. Power capacity growths were calculated carefully to
obtain the most realistic scenario and results. Time, economic and political
limitations were combined with the capacity potentials by sources in Turkey
and the best and most realistic scenario was created.

EnergyPLAN is based on hourly simulation. That is why hourly electricity
production files were also created for 2023 by the increasing hourly
electricity production in 2018. According to installed power capacities, the
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annual estimated electricity generation by sources is shown in Table 8
below.

Table 8. Annual electricity production and consumption for the 50% RES

scenario.
Electricity Demand and
Sources and Demand Supply (TWh/year)
Electricity Demand 375,8
Wind 51,86
Solar PV 23,06
River Hydro 35,8
Dammed Hydro 53,37
Biomass 16
Natural Gas 77,8
Indigenous Coal 74,27
Nuclear 35
Geothermal 14,63
Import Electricity 0

Table 8 shows the annual estimated electricity production by sources and
consumption for the 50% RES scenario. All power plants supply electricity
demand since there is no import electricity.

Figure 4 shows the shares in electricity production by sources. As it can be
seen in the figure that RES share makes up 50% of the total electricity
generation as it is aimed. On the other hand, the share of natural gas is 20%
as the energy goals of Turkey for 2023. Furthermore, the rate of indigenous
and renewable is 70%. This rate is also significant to decrease the country's
energy dependence.

4.2.2 Cost Analysis of the 50% RES Scenario

Increasing the installed power capacity causes investment costs. Along with
investment costs variable and operational costs also grow. EnergyPLAN
also calculates costs, when unit costs by sources are entered into the
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software. The growth of power capacity was multiplied by the unit installed
costs which are shown in Table 9. Then the total investment cost for 50%
was obtained.

Table 9. Unit costs of power plants.

Installed Cost Fixed O&M Fixed
Type (USD/KW) Cost O&M
(USD/KW) Cost (%)
On Shore Wind 1319 26,22 2
Solar 1331 15,19 1,15
Offshore Wind 4356 109,59 2,5
Hydropower 2752 41,63 1,5
Geothermal 2680 113,29 4,22
Biomass 4080 125,19 3
Coal 3661 40,41 1,1
Nuclear 6016 121 2
Natural Gas 954 12,15 1,27

In Table 9, unit costs of each power plant are shown by using data from
U.S. Energy Information Administration, 2020. The cost analysis of this
scenario was implemented using 2020 data.

Calculated total costs in 2018 and 2023 are the costs of the installed power
capacity. Hence, the total costs for the 2023 50% RES scenario can be
calculated by installed capacity expansions from 2018 to 2023. The amount
of power plants’ expansions is multiplied by the unit installed costs which
are shown in Table 9. Then the total investment cost for 50% is obtained.

5. RESULTS AND DISCUSSION

Analyses in the EnergyPLAN software were implemented only for the
electricity. Heating, cooling and transportation were not considered in this
study. The reference energy scenario and the 50% renewable energy
scenario were carried out in the software. Moreover, results were compared
with each other. The main comparison parameters are RES electricity
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production and annual CO, emission. These parameters show the benefits of
renewable energy penetration in electricity production.

Table 10 describes the differences between the reference scenario and the
50% renewable scenario. The reference energy scenario represents the
existing energy system of Turkey in 2018. On the other hand, the 50%
renewable energy scenario is a target for this study. The main difference
between these two scenarios is the renewable energy penetration in
electricity production.

Table 10. Comparison between the reference energy scenario and the 50%
renewable energy scenario.

The 50%
Reference Renewable .
Sources Year 2018 Ener_gy Difference (%)
Scenario for

2023
Solar PV 5064 13950 175,47
Wind 6950 15350 120,86
Geothermal 1260 2450 94,44
Hydropower 27455 34387 25,25
Biomass 946 3400 259,41
Indigenous Coal 10213 14664 43,58
Natural Gas 25647 19736 -23,04

Nuclear 0 4800

In Table 10, there is a significant growth in biomass, geothermal, wind,
solar PV and indigenous coal power plants. Due to the government’s
energy policy, indigenous coal power plants have a high share of the
installed power capacity. The target is based on the usage of indigenous and
renewable sources. The annual renewable electricity production was
estimated as 188,72 TWh/year for the 50% renewable scenario for 2023,
while it is 96,2 TWh/year in the reference scenario for 2018.
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Figure 2. Renewable electricity production.

RES share in the power generation is the main target of this scenario, as can
be seen in Figure 3 below. 188,72 TWh/year corresponds to 50,2% of total
electricity production in the 50% RES scenario, while 96,2 TWh/year
accounts for 31,6% of total power generation in the reference energy
scenario.

The Share Renewable in Electricity

Generation
100
50,2
L 50 31,6
0
2018 Years 2023

Figure 3. The share of renewable in electricity production.

CO, emission mitigation is one of the main goals of the Paris Agreement
and global clean energy targets. To decrease the adverse effect of global
warming, CO, emissions in the power generation should be reduced. That is
why this parameter is a significant result of this study. Annual CO, emission
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in 2018 and 2023 can be seen in Figure 4 below as a result of EnergyPLAN
analyses of two scenarios.

Annual CO, Emission (Mt)
200
150

(Mt)

2018 2023
Years

Figure 4. Annual CO; emissions.

As can be seen in Figure 4, CO, emission was decreased from 144,587 Mt
to 96,683 Mt between 2018 and 2023 as a result of scenario analyses of
EnergyPLAN.

5.1. Economic Analyses of Scenarios

Power plants have some expanses from the installation to the variable and
fixed O&M costs. In this study, the scenarios have costs to perform and to
maintain. High renewable energy penetration requires considerable
investments. Higher RES share and more capacity expansions mean higher
investment costs. This section shows the required investment costs to
achieve the 50% RES scenario. The total investment cost of capacity
expansions is the cost to achieve the 50% RES scenario.

The investment costs by type of power plants can be seen in Table 11. The
total investment cost for the 50% RES scenario is 100357 M USD.
Furthermore, there is 5 years time range between the two scenarios in 2018
and 2023. Then the total investment cost is divided by 5 and the annual total
cost is obtained. In this calculation, the total annual cost is 20071,4 M USD.
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This means, yearly 20071,4 million USD should be invested to perform the
50% RES scenario until the year 2023.

Table 11. Costs comparison between the reference energy scenario and the
50% renewable energy scenario.

Capacit . Total
Sources Expgnsioi/\s (MULTétDC/::AS\t:/) Investment Cost
for 2023 (MUSD)
Solar PV 8886 1,33 11827
Wind 8400 1,32 11080
Geothermal 1190 2,68 3189
Hydropower 6932 2,75 19077
Biomass 2454 4,08 10012
Indigenous Coal 4451 3,66 16295
Natural Gas 0 0,95 0
Nuclear 4800 6,02 28877
Total 100357

CO, taxes and electricity transmission costs were not considered in this
study. Costs of power plants were used to carry out the economic analysis of
the scenarios.

The total investment cost is determined 100357 MUSD for achieving the
50% RES scenario. Nevertheless, Akkuyu nuclear power plant makes up
more than a quarter of this amount by 28877 MUSD. When the nuclear
power plant is ignored in the calculation, the cost of indigenous and
renewable power plants is 71480 MUSD.
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6. CONCLUSION

In this study, the 50% renewable energy system of Turkey for the year 2023
was performed. The results show that due to the time limitation, to achieve
this scenario in 2023 is not a dream but challenging. A significant amount of
investment is needed to implement this scenario. Akkuyu Nuclear Power
Plant should be 100% operational till 2023 to assist in corresponding the
energy demand. Furthermore, the installed capacity of renewable power
plants should be increased more than the energy targets.

While the share of fossil fuels in the reference energy scenario was 68,4% in
the electricity production, this share was decreased to approximately 40% in
the 50% RES scenario. For this reason, the CO, emission was reduced from
144,587 Mt to 96,683 Mt. This fall is significant in the aspects of health,
environmental and economic. Furthermore, this study shows that reducing a
huge amount of CO, emission is possible by decreasing the share of fossil
fuels in electricity production.

In the 50% scenario, the imported coal was ignored in the electricity share
and the share of natural gas was decreased from 30,3% to 20%. This means,
the energy dependency of Turkey was also reduced and a considerable
amount of money was saved. The cost of lower CO, emission and 50%
renewable share was obtained as 100357 MUSD. This value can be directly
considered as the total cost of the 50% RES scenario.

Due to the time limitation and political targets, energy storage systems were
not integrated into the 50% RES scenario. Because the storage integration to
the power plants needs a considerable amount of money and time. However,
the energy storage systems are needed for scenarios with a higher RES
share.

To sum up, although performing a high rate of RES at the national level
provides many benefits, it also causes a high amount of costs. However, this
should be considered in many aspects such as health expenses,
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environmental problems, which are caused by CO, emissions. Then the real
cost of clean energy transition can be determined.
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ABSTRACT

The clutter problem in ground penetrating radar (GPR) images highly
effects the peformance of target detection ratio. Various methods have been
proposed for clutter suppression purposes in the GPR literature. They can
be mainly grouped as low rank, low rank and sparse and tensor-based
decomposition methods. Principal component analysis (PCA) and robust
principal component analysis (RPCA) are classicle approaches and could
be classified as low rank and low rank/sparse decomposition methods,
respectively. Recently proposed tensor-based methods provide an
alternative perspective of solving the low rank and sparse decomposition to
handle challenging situations such as shallowly buried objects or rough
surface situations. Motivated by the performance of Tensor-based methods,
we propose a new pre-transformation step for tensor robust principal
component analysis (TRPCA) and compare it with the PCA and RPCA
methods over a simulated GPR dataset. Our proposed method outperforms
the classical PCA and recent RPCA methods both visually and
quantitatively in terms of clutter removal.

Keywords: Ground Penetrating Radar (GPR), Principal Component
Analysis (PCA), Robust PCA (RPCA), Tensor RPCA (TRPCA), gprMax.
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YNR GORUNTULERINDE KARGASANIN BASTIRILMASI iCIN
0ZGUN TENSOR GTBA METODU

0z

Yere niifuz eden radar (YNR) goriintiilerinde kargasanin varligi hedef tespit
orammi biiyiik él¢iide etkilemektedir ve kargaganin bastirilmast igin birgok
yontem onerilmistir. Bu yontemler temel olarak alg¢ak swra, alg¢ak sira ve
seyrek ve tensor ayristirma yontemleri olarak gruplanabilir. Temel bilesen
analizi (TBA) kargasa bastirma yontemler arasinda ilk akla gelen yontemdir
ve al¢ak sira ailesinde yer alir. Daha sonra, bu yontem al¢ak sira ve seyrek
ayristirma yontemi olarak giirbiiz temel bilesen analizi (GTBA) adiyla
gelistirilmis ve yiizeye yakin gomiilen hedefler ve piiriizlii yiizeyler gibi zorlu
durumlarla basa ¢ikabilir hale gelmistir. Son zamanlarda onerilen tensor
tabanli yontemler algcak siwra ve seyrek ayristirma problemine alternatif
coziimler saglamaktadir. Bu yontemlerin sonuglarindan motive olarak, yeni
bir on-doniisiim adimi ile tensor giirbiiz temel bilesen analizi (TGTBA)
yontemi onerilmistir ve onerilen yontem TBA ve GTBA ydntemleri ile
benzetim veri seti iizerinden karsilastirilmistir. Onerdigimiz yontem klasik
TBA ve yeni onerilen GTBA yontemlerine karsi hem gorsel hem de sayisal
olarak iistiinliik saglamistir.

Anahtar Kelimeler: Yere Niifuz Eden Radar (YNR), Temel Bilesen Analizi
(TBA), Giirbiiz TBA (GTBA), Tensér GTBA (TGTBA), gprMax.
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1. INTRODUCTION

Ground-penetrating radar (GPR) is an effective and nondestructive
geophysical tool for near surface applications and it is widely used for
buried object detection. GPR sends radar pulses and uses the
electromagnetic properties of the penetrated materials (dielectric
permittivity, electrical conductivity and magnetic permeability) to image the
subsurface. The received signal in one iteration constitutes the A-scan which
is a 1D signal and concatenation of A-scans constitutes the B-scan or GPR
image (Daniels, 2005).

The major problem in the obtained GPR image is that the target signature is
obscured by the clutter. The clutter can be arisen from several reasons such
as ground-bounce, direct-wave arrival, presence of other candidate objects
and environmental factors. To increase the detection probability, the clutter
effect has to be suppressed. For this purpose, various methods are proposed
and we can divide them into 4 major groups as low rank decomposition
based methods (Verma et al., 2009), multi-resolution based methods
(Kumlu & Erer, 2018; Kumlu, Erer, & Kaplan, 2020b), low rank and sparse
decomposition based methods (Tivive, Bouzerdoum, & Abeynayake, 2019;
Kumlu & Erer, 2020a) and tensor decomposition based methods (Song et
al., 2019). The first three groups are widely studied in the literature (Verma
et al., 2009; Kumlu & Erer, 2018; Kumlu & Erer, 2020a) and many methods
are proposed. The latest one (Song et al., 2019) is a new subject and it is
now trending topic.

The most popular method for clutter removal is principal component
analysis (PCA) which belongs to low rank based methods (Abujarad &
Omar, 2006). It is used to decompose GPR image into many sub-images
which equal to the number of A-scans. The sub-image belongs to the most
significant eigenvector corresponds to the clutter component and the sum of
remaining sub-images constitute the target component. The main problem of
PCA is that it cannot remove clutter well enough if the target is shallowly
buried or the surface of the ground is rough.
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The robust principal component analysis (RPCA) is a low rank and sparse
decomposition based method (Song et al., 2017). It exploits the low rank
property of clutter and sparse property of target. After the decomposition by
RPCA, the obtained low rank part corresponds to clutter component and the
sparse part corresponds to target component. It shows superior performance
compared to the classical PCA method however it still have some trouble
during shallowly buried objects and rough surfaces.

The tensor robust principal component analysis (TRPCA) is recently
proposed in GPR image decomposition (Song et al., 2019) and it exploits
the advantage of multidimensional tensor and provides an alternative
perspective of solving the low rank and sparse decomposition problem. In
(Song et al., 2019), they are using low and high frequency filtering results of
the GPR image to create an image tensor. The aim is to contain the spatial
characteristics and spectral information during the GPR image
decomposition. In our proposed method, we divide the GPR image into
patches thus image-patch tensor is constructed. Each patch corresponds to
the related A-scan and it keeps the structural information as patch-image.
This procedure is a pre-transformation step. Then, TRPCA method is used
and it effectively decomposes to GPR image into its clutter and target
component.

The rest of the paper is organized as follows. Section 2 introduces a
methodology for GPR clutter suppression method. Results for simulated
datasets as well as comparisons with PCA and RPCA are presented in
section 3. Concluding remarks are given in section 4.

2. METHODOLOGY

PCA is the traditional matrix decomposition method and it is extensively
used for clutter suppression in GPR. The GPR image is a two dimensional
matrix denoted by X € RM*N where M and N represent the time and
distance index, respectively. PCA decomposes X into sum of low rank
component L and noise component N, i.e., X =L + N. The PCA method
searches for the best rank-k estimate of X by minimizing the following cost
function (Wold, Esbensen & Geladi, 1987).
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min,||X — N||2 s.t. rank(L) <k (1)

Here F refers to Frobenius norm. For the decomposition subspace, the most
dominant component (the highest eigenvalue) equals to the clutter image
and sum of the rest equals to target image in practical.

However, the well-known PCA method cannot efficiently decompose the
GPR image if there is severe clutter present which generally corresponds to
the field data. To overcome this drawback, the robust version of PCA is
proposed which is called as RPCA.

The aim of the RPCA method is to find a low rank approximation as well
a sparse approximation (Candés et. al, 2011) of the GPR image X where
the low rank component denotes L, and the sparse component denotes S.
Thus, the cost function of RPCA is

ming||Lll. + AISIl; s.t. X=L+S (2)

Where||L||., [IS]l1, and A denote the matrix nuclear norm of L, L1-norm of S
and the regularization term, respectively. The main motivation of the cost
function in (2) is the nuclear norm and L1-norm provides the tightest
convex relaxation for the rank of input matrix and LO-norm.

RPCA method shows superior performance compared to the classical PCA
method, however, it still has some trouble for the severe clutter case. In the
literature, the tensor based methods are proposed to provide an alternative
solution for the low rank and sparse decomposition for multi-dimensional
data and it exploits the information where contained in different dimensions.
Tensor RPCA or known as TRPCA which is effectively applied to video
processing, seismic denoising, and target detection problems (Lu et al.,
2019).

To apply TRPCA, the pre-transformation step is necessary for GPR image
which is the novelty of our work. In order to construct the multi-
dimensional data, we divide the GPR image into rxr patches. As a result,
the GPR image XeRM*N is converted into D € R™™N to construct the
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image-patch tensor. In our problem, the parameter r is selected as VM since
the length of the A-scans are equaled to M. Thus, the relation between each
A-scans are modeled as image-patch tensor and A-scans are converted to 2D

form by reshaping column vector with length M into VM x VM image.
The cost function for TRPCA is
mingslILll. + AlISll; st X=L+S (3)

Where ||L]|, denotes the tensor nuclear norm of 3D tensors, ||S||; is the sum
of absolute values of all the entries in S and A is the regularization parameter
(Lu et. al, 2019). They show that (3) can recover low rank and sparse
components under certain conditions (when L, is not too large and €, is
reasonably sparse).

For the GPR image case, after the decomposition of X, the low rank
component L corresponds to clutter part and sparse component €
corresponds to target part.

Air
Ground {
Soil

Figure 1. The experimental design of the simulated dataset.
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3. EXPERIMENTAL RESULTS

The proposed TRPCA method is compared with the classical PCA
(Abujarad & Omar, 2006) and recent RPCA method (Song et al., 2017). The
obtained results show the superiority of our proposed method. The methods
are evaluated both visually and quantitatively over the simulated dataset
which is generated by the gprMax electromagnetic simulation software
(Warren, Giannopoulos, & Giannakis, 2016). The experimental setup of the
simulated dataset is shown in Figure 1. Our dataset contains, 2 different
materials, 5 different burial depths and 6 different soil types. Since, they are
constructed by simulation software, we have the reference images. These
images give us ability to evaluate the performance of methods quantitatively
which may not possible for the real datasets. The peak signal-to-noise ratio
(PSNR) is used for the quantitative evaluation and the formulation is

PSNR(dB) = 10 log (MLSE) (4)
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Figure 2. Raw data used for visual results: a) aluminum target, 1 cm burial

depth and dry sand soil, b) aluminum target, 2 cm burial depth and wet sand

soil, ¢) plastic target, 10 cm burial depth and dry clay soil, d) plastic target,
2 cm burial depth, dry loam soil.
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MSE denotes the mean square error, Xt and Xg denote the obtained target
component and reference GPR image, i and j are the pixel locations.

During the implementation of the methods, the following parameters are
used:

» There is no parameter for the PCA,

> Penalization parameter 1 = 1.9e~2 is selected for RPCA and other
parameters are default.

> Penalization parameter 1 = 6e~3 is selected for TRPCA, the patch
size is selected as r = 16 and other parameters are default.

For the visual and quantitative performance evaluation part, four different
scenarios are used and the experimental setup is presented in Figure 1. The
sample GRP images from each case are shown in Figure 2. As seen in the
Figure 2(a), the buried object is very closer to the surface and it is
overlapped with clutter which is one of the challenging situations. In Figure
2(b), the buried target is aluminum and the soil is wet sand thus, its target
signature is much weaker than the dry sand case in Figure 2(a). Figure 2(c)
and (d) are plastic buried target and they are barely seen visually.
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Figure 3. First Row: Original Results, Second Row: Zoomed Version: a)
raw data, b) reference data clutter suppression results for, ¢c) PCA, d) RPCA,
e) TRPCA.
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The visual results of the raw data in Figure 2(a) are presented in Figure 3(c)-
(e) and the second row is the zoomed area for the target signature. As seen
in the visual results, PCA cannot suppress the clutter since the target burial
depth is 1 cm which is very shallow for PCA. The visual results of RPCA
and TRPCA is similar however there is slight distortion around target
signature in RPCA. The visual result of TRPCA looks identical to reference
image and show better performance compared to the PCA and RPCA. The
quantitative results support our visual results. As seen in the Table 1:

Table 1. PSNR (dB) results for aluminum target with different burial

depths.

Aluminum Target PCA RPCA TRPCA
Ocm 51.98 79.38 80.26
lcm 36.22 130.35 147.00
2cm 90.53 137.62 144.28
4cm 97.27 146.78 156.76
10 cm 84.44 140.43 145.78
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Figure 4. First Row: Original Results, Second Row: Zoomed Version: a)
raw data, b) reference data clutter suppression results for, ¢c) PCA, d) RPCA,
e) TRPCA.
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For all the burial depth TRPCA outperforms PCA and RPCA for aluminum target.
Especially for the shallowly buried target (1 cm), TRPCA performance is
approximately %13 better than the RPCA.

The visual results of the raw data in Figure 2(b) are presented in Figure
4(c)-(e) and the second row is the zoomed area for the target signature. As
seen in the visual results, PCA obtains target signature however the residual
of clutter is still available in the form of horizontal lines. The visual results
of RPCA and TRPCA look similar however there is slight distortion around
target signature in RPCA.

The visual result of TRPCA looks identical to reference image and show
better performance compared to the PCA and RPCA.

The quantitative results support our visual results. As seen in the Table 2, for all
the soil types TRPCA outperforms PCA and RPCA for aluminum target.
Especially for the wet sand oil, TRPCA performance is approximately %10 better
than the RPCA.

Table 2. PSNR (dB) results for aluminum target with different soil types.

Aluminum Target PCA RPCA TRPCA
Dry sand soil 90.53 137.62 144.28
Damp sand soil 103.53 132.68 137.03
Wet sand soil 73.32 132.83 145.82
Dry clay soil 101.55 129.30 135.48
Wet clay soil 90.62 135.69 141.32
Dry loam soil 100.89 128.08 135.69
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Figure 5. First Row: Original Results, Second Row: Zoomed Version: a)
raw data, b) reference data clutter suppression results for, ¢) PCA, d) RPCA,
e) TRPCA.

The visual results of the raw data in Figure 2(c) are presented in Figure 5(c)-
(e) and the second row is the zoomed area for the target signature. As seen
in the visual results, PCA obtains target signature however the residual of
clutter is still available in the form of horizontal lines. The visual results of
RPCA and TRPCA look similar to each other.

The quantitative results in plastic target case are not obvious as in the
aluminum target. However, TRPCA outperform RPCA for 3 out of 5 GPR
images. There are not dramatic differences between TRPCA and PRCA in
the sense of PSNR (dB) value. Both of them outperform the classical PCA
method with huge differences in quantitative analysis.

Table 3. PSNR (dB) results for plastic target with different burial depths.

Plastic Target PCA RPCA TRPCA
0cm 53.91 92.95 80.26
lcm 58.71 101.90 104.59
2cm 99.82 126.04 128.60
4 cm 104.11 132.06 130.85
10 cm 96.55 115.36 125.79
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The visual results of the raw data in Figure 2(d) are presented in Figure
6(c)-(e) and the second row is the zoomed area for the target signature. As
seen in the visual results, PCA obtains target signature however the residual
of clutter is still available in the form of horizontal lines. The visual results
of RPCA and TRPCA look similar to each other. Both of them effectively
suppressed the clutter and outperform the classical PCA method.
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Figure 6. First Row: Original Results, Second Row: Zoomed Version: a)
raw data, b) reference data clutter suppression results for, ¢c) PCA, d) RPCA,

e) TRPCA.

Again, the quantitative results in this case are not obvious as in the
aluminum target. However, TRPCA outperform RPCA for 4 out of 6 GPR
images. There are not dramatic differences between TRPCA and PRCA and
both of them outperform the classical PCA method with huge differences.
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Table 4. PSNR (dB) results for plastic target with different soil types.

Aluminum Target PCA RPCA TRPCA
Dry sand soil 47.42 72.46 68.26
Damp sand soil 92.17 121.62 126.99
Wet sand soil 70.29 135.67 133.52
Dry clay soil 99.82 126.04 128.60
Wet clay soil 94.12 125.82 131.11
Dry loam soil 99.25 125.92 128.87

4. CONCLUSION

The proposed TRPCA based clutter suppression method applies a novel pre-
transformation step during the construction of image-patch tensor in GPR.
The 1D A-scans are converted to 2D images and they are concatenated to
construct multi-dimensional image tensor. Since, 2D GPR images are
formed by the concatenation of A-scans, the constructed new image tensor
from A-scans are interrelated. Then, TRPCA method is used for the
decomposition of the constructed GPR image tensor. The obtained results
are compared with the classical PCA and recently proposed RPCA method
over the simulation dataset both visually and quantitatively. The obtained
results show that TRPCA method heavily outperforms classical PCA and
recently proposed RPCA in the aluminum target case and it has better
decomposition results in the plastic target case.
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ABSTRACT

Coronavirus (COVID-19) pandemic has affected whole world in terms of
health and global economics. As in all sectors, global maritime industry
which comprises many work expertise and provides international work
space for the employees, has also been stressed. For this importance,
COVID-19 business impact survey on global maritime industry has been
conducted during the first wave of the pandemic. Respondents of the
research survey were working in a wide range of position and job
alignments in the sector that are located in 21 countries all over the World.
The purpose of this study is to determine the business effect of pandemic on
global maritime industry. For this aim, a survey that consists of 36 questions
has been conducted. These questions were initially related with descriptive
ones that are firm characteristics and expertise. Then, ability of the
companies while executing business operations under these situation has
been investigated and the problems about financial structure as of liquidity,
government & institutions assistance, transaction strategies, the actions of
second wave, changes of employee, concern about future for company has
been determined.

Keywords: Coronavirus, Maritime, Pandemic, Business Impact.

-44 -



Business Impact of COVID-19 Pandemic on Global Maritime Industry

COVID-19°UN KURESEL DENIZCIiLIiK SEKTORUNE TIiCARI
ETKIiSININ INCELENMESI

0z

Koronaviriis (COVID-19) salgini, saglik ve kiiresel ekonomi agisindan tiim
diinyayr etkisi altina almistir. Tim sektorlerde oldugu gibi, birgok is
uzmanligini igeren ve uluslararasi iggiicii imkani saglayan kiiresel denizcilik
sektoriinii de sikintiya sokmustur. Sektoriin 6nemi goz Oniine alinarak,
COVID-19’un kiiresel denizcilik endiistrisi iizerindeki ticari etkisini
belirlemek amaciyla salginin ilk dalgasinda bir anket calismasi yapilmistir.
Arastirma anketine 21 iilkeden, sektorde ¢esitli pozisyonlardaki ve farklr is
uzmanlii bulunan sektdr calisanlart katilmistir. Bu calismanin amaci,
pandeminin kiiresel denizcilik sektorii  lizerindeki ticari  etkisini
belirlemektir. Bu amacla 36 sorudan olusan bir anket diizenlenmistir.
Anketin ilk bolimiinde, firma 0&zelliklerini ve uzmanligini belirlemeye
yonelik  sorular yoneltilmistir. Daha sonra sirketlerin  pandemide
faaliyetlerini devam ettirebilme becerileri arastirilmis; likidite, devlet ve
kurum yardimlari, islem stratejileri, ikinci dalga i¢in eylemler, istihdam,
gelecege yonelik beklentiler gibi finansal yap1 ile ilgili sorunlar
belirlenmistir.

Anahtar Kelimeler: Koranaviriis, Denizcilik, Salgin, Ticari Etki.
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1. INTRODUCTION

Coronavirus disease, which is also called as COVID-19, has firstly appeared
in Wuhan, China and spread all over the world rapidly. By 28 December
2020, there have been 79.673.754 confirmed cases of COVID-19, including
1.761.381 deaths, reported to WHO (WHO, 2020).

COVID-19 has not only breached the circle of the worldwide economy but
also stopped transportation throughout the world. International and local
transportation has been reduced, which lessens oil consumption and energy
utilization (Shehzad, Sarfraz, & Shah, 2020). As in all sectors, the
transportation sector has suffered from the Covid-19 pandemic. Sea
transport, which undertakes more than 80% of freight transport on an
international scale, was also affected. The most striking change in terms of
the decrease in the number of ships calling at the ports was observed in
container ships at the beginning of the pandemic (Ozturk & Turan, 2020).
Cruise shipping has also effected negatively from the results of coronavirus.
Holidays in a cruise ship was an unforgettable experience before, however
with the infection; it became a source of stress.

The COVID-19 has a far-reaching effect on the lives of people around the
world. It showed a dramatic impression on international and local
transportation. On the other hand, lock-down slowed the economic circle in
the world, which results in shut down of production units and international
trading. The pandemic has a significant influence in a worldwide basis
(Shehzad, Sarfraz, & Shah, 2020).

Apart from this, pandemic has significantly influenced societies, global
economic activities due to the transmission of the sickness. Countries
adopted some solutions in order to cope with this unplanned situation in
many ways. Some of them reorganized working hours while others were
totally locked down and stopped activities excluding essential ones.
Business transportation systems, especially airway transportation have been
postponed, suspended or almost stopped. Tourism incomes of the countries
have also declined dramatically. Moreover, commercial, educational,
sportive and social facilities have also been cut down on. Decrease in
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production level have also caused a threat for the economies of many
countries and become a risk for high inflation rates and increase of
unemployment numbers.

The paper is structured as follows: the literature review section summarizes
the studies on epidemic outbreaks and highlights the effects of the pandemic
on business. Then, the Methodology section describes the design of the
survey and information about the respondents

The results and Discussions part of the paper presents the results of the
research and evaluates the responses. As a consequence, conclusions and an
outlook on future predictions are submitted.

2. LITERATURE REVIEW

In literature regarding coronavirus studies are mainly related with the effects
of COVID-19 on the health and behavior of the people. Effects of the
pandemic have mainly been considered to the environment and
transportation systems especially for airway transport and public transport.
To the best knowledge of the authors, studies on the effects of coronavirus
on maritime cargo transport are not heavily investigated. The examinations
on maritime transportation in the literature are mainly related with cruise

shipping.

Ozturk and Turan (2020) investigated the effects of the pandemic on
maritime cargo transportation summarized the exposure level of several ship
types. It is observed that the most significant change was in container
shipping and the number of ships calling at the ports decreased dramatically.

Ito et al. (2020) studied whether the movement of cruise ships effect the
spread of coronavirus or not by tracking all ocean cruise ships around the
World using automatic identification system data from January to March
2020 and declared that countries went on to accept cruise ships until March
have faced with a higher COVID-19 infection rates compared to other
countries. Moreover, they have analyzed the infection ratio subject to the
ship size and operation schedules. They have pointed out that the risk of
infection on board increases in large cruise ships and majority of these
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cruise ships that have an infection, were sailing from the same home port to
the same port of call in a week's time.

Loske (2020) showed a framework in order to reflect the impact of COVID-
19 with a case study for German food logistics services and stated that
purchasing style has been changed due to spending more time at home and
stocking food in panic. He has evaluated transport volume growth rate with
food demand, number of new infection cases and pointed out that the
volume of the food logistics services increases with the new coronavirus
cases. In addition to this study, Budd and Ison (2020) have also focused on
individual behaviors in pandemic situations while taking into consideration
community health and wellbeing. They mentioned the necessity of
reorganization of the transport policy according to the mobility and
economic situation during post-COVID-19.

European Maritime Safety Agency (EMSA) published a report on 27"
November 2020 regarding the effects of coronavirus on shipping by
examining several aspects such as ports, cruise shipping, port calls both in
European Union (EU) and Far Eastern countries, vessel movements and also
congestion at anchorage. According to the report, the shipping industry has
been impacted both directly and indirectly from the outbreak of COVID-19.
The maritime traffic was observed to decline especially between Europe and
China and there is a severe decline in maritime passenger transportation.

Roy (2020) investigated the economic slowdown due to pandemic in main
industries as aviation, oil, tourism, financial and healthcare sectors and
indicated that the pandemic has spread rapidly all over the World and
affected these industries negatively in terms of trade volume, interest rates,
market volatility and demand and supply ratios. Ozili and Arun (2020)
studied how a health crisis turned into a financial crisis and in this respect
they collected marketing data for price and social data as lockdown days,
restrictions from the continents of North America, Africa, Asia and Europe
in one month period. They showed that these restrictions severely affect the
global economy and decrease the level of economic activities.
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Tanca et al. (2020) prepared a report regarding the political and economic
impacts of coronavirus and measures taken in order to prevent sharp effects
in Turkey. According to their report of EDAM (Dersu, Efe, Anna, & Oykii,
2020) Turkish economic institutions were forced to respond to an
unprecedented and unpredictable transformation in its own fiscal status, as
well as in global financial strategies and some financial adjustments have
been implemented in Turkey.

Choquet and Sam-Lefebvre (2021) evaluated decisions of port authorities
for cruise ships in the legal framework and presented that many ports have
applied some precautions. Some of them refused access while others
disembark or quarantine passengers onboard. It is understood that states
have different applications in order to slow down the speed of the outbreak.

Chen and Pan (2020) mentioned the control strategy of China against the
coronavirus epidemic in order to be a role model to other countries. They
also compared the cases with other countries faced with this epidemic
intensely. The most important factor for stopping the spread of the outbreak
is seen as preventing flow of people. The other precautions were strict rules,
following-up the cases efficiently, limiting the transportation movements.

Zhou et al. (2020) aimed to present the challenges and opportunities in
travel health mainly concentrating on cruise ships since cruise ships have
high risk in terms of pathogens and sickness. Therefore, they studied the
situation of big cruise ships and reached that there were several cases in
these ships and suggested that prevention of diseases is of great importance
for global health in the cruise industry as economic growth and the ability
for public health quick reactions in case of an epidemic should be enhanced.

3. METHODOLOGY

The analysis in this study is based on the data from an online research
survey that was applied to the global maritime industry to measure the
impact of COVID-19 in the World. Our questionnaire consists of 36
questions measuring the business impact of COVID-19 on the global
maritime industry. The questionnaire has multiple choices, multiple choices
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with multi select and open — ended questions. Firstly the respondents were
asked descriptive questions regarding firm characteristics including country
of company based in, work expertise in company, company business
alignments, the departments in company, the positions in company, type of
vessel(s) to company activities, and the number of employees in the
company. Secondly, the respondents were asked how business operations
of the companies , the ability to purchase inputs /sell outputs, challenges of
company experience, demand of products/services, strategies have been
affected by the coronavirus (COVID-19) pandemic. Finally, the respondents
were asked to reveal problems about financial structure such as liquidity
problems, support or benefits from the government, support of business or
institutions, transaction strategies, the actions of the second wave, changes
of employee, concern about the future for the company. Responses have
been analyzed by IBM Statistic SPSS 22.

3.1. Survey Design and Details

A web-based survey has been designed in order to reach the employees in
the global maritime industry during pandemic period. Built on our previous
studies and experience in the industry, our mailing list delivers content
tailored for its core audience of ship owners, managers, operators, charterers
and others in the industry taking the decisions which drive global maritime
industry. Questionnaires have been replied by 84 respondents in 21
countries all over the world.

58% of the respondents are located in Turkey, remaining are from USA, EU
and Far Eastern countries. Opinion of the all partners of the global maritime
industry is aimed to receive and therefore Q-questionnaires have been sent
to ship owners, managers, operators, shipyards, charter firms, marine
equipment and engine builders, ship brokers, ship chandlers, maritime
lawyers, ship finance companies, maritime schools, maritime organization
and classification societies, ship breakers, consultants and surveyors, port
operators, port authorities and port agents. Half of the respondents are
recorded as ship owner, manager, operator, shipbuilder or repairers as a
work expertise and company business alignment. When the positions of the
respondents were analyzed, it is seen that owners, managing directors or
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boards who are decision makers in the companies, have participated in our
questionnaire with a 27.5% ratio in all respondents. Other major
departments are observed as business development, production, marketing
and corporate communications that forms around 35% of the respondents.
The rest of the respondents are working in other significant departments
such as sales, purchasing, planning, design, research and development,
human resources, class survey, education.

As a position basis, 21.4% of the respondents were seen as working as a
managing director, board member or public administrator position in a
company, 20.2% were division manager, factory operations/ branch
manager or chief officer and 14.3% were self-employed business person,
co-owner or freelancer. The rest of the respondents have been recorded as
department supervisor, section leader, engineer, master and chief engineers
onboard, academic personnel.

The concentration of the respondents or their companies on types of vessels
and activities are given in Table 1. According to the Table 1, the
professionality of the respondents is mainly on the operation of tanker, bulk
carrier, general cargo and specialized vessels.
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Table 1. Types of vessels and activities that respondents concentrate on.

Types of Vessels and Activities Percent (%)
Tanker* 14.9
Bulk Carrier 12.8
General Cargo 10.7
Specialized Vessels*** 10.1
Passenger Ships (Ferries, Cruise Ships) 8.3
Container 8.3
Offshore Vessels** 8
Roll-on Roll-Off Ship 7.4
Fishing Vessels 54
Naval Ships 4.8
Yachts 4.2
Reefer 3.9
Other**** 1.2
Total 100%

*Qil Tankers, Liquefied Gas Carriers, Chemical and Product Carriers

**Supply Ship, Pipe Layers, Crane Barges or Floating Cranes, Semi-Submersible Drill
Rigs Drill Ships, Accommodation Barges, Production Platforms, Floating Storage Unit
(FSU), Floating Production and Storage Unit (FPSO), Anchor handling vessels, Diving
vessels)

***Tugs, Tenders, Pilot Crafts, Dredgers, Cable Layers, Research Vessels, Salvage
Vessels, Barges, Timber Carriers, Livestock Carriers, Ice breaker ships

****E|oating Dry-docks, SAR Boats, Workboats, Research Vessels.

Ultimately, the number of full-time employees and percentage were
37companies (44%) with 250 and above employees, 18 companies (21%)
having 10-49 employees, 16 companies (19%) having 50-249 employees
and 13 companies (15%) having 0-9 employees.

4. RESULTS AND DISCUSSIONS

We have categorized our main results into three groups. Firstly, we have
pointed out the effects of COVID-19 on business operations toward the
beginning of the outbreak. Secondly support measures and strategies taken
by the companies itself or governments against outbreak have been
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investigated. Thirdly, we have focused on the expectations about the
duration of the crisis and their own economic survival, in order to reflect the
effects of future policies.

4.1. Effects of COVID-19 on Business Operations

The initial survey question asked owners was “How have your business
operations been affected by the coronavirus (COVID-19) pandemic?” and
three options have been allowed for them to answer. 29 companies (34.5%)
stated that they were moderately affected, 26 companies (31%) were slightly
affected, 20 companies (24%) were strongly affected and by contrast, 9
companies (11%) reported that they were not affected.

Respondents were also asked about how the coronavirus (COVID-19)
pandemic affected their enterprise and their replies regarding the effects of
the pandemic are listed in Table 2. This question has a multi-select option so
respondents were allowed to answer more than one option. Other effects
were difficulty in bringing onboard, reduced freight rates, lack of
superintendents as well as service men due to the closure of the borders,
modification of operating procedures, cancelled requests, dividing
employees into groups for time and location separation, clients not paying
their bills, reduction in the number of ship repair customers, more business,
contract postponements/cancellations.

Table 2. Effects of the pandemic on maritime companies.

Effects Percent (%)
Reduced logistics services 16.8
Reduced investment 16.8
Temporary shutdown 16.2
Clients not paying their bills 10.1
Reduced certification services 10.1
Employee absences due to sickness or childcare 8.9
None of the above 6.7
New problems with infrastructure, e.g. internet or roads 5
Other 5
Increased administrative bottlenecks 4.5
Total 100%
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Top three effects of coronavirus on maritime companies were reported as
reduced investment, reduces logistics services and temporary shutdown as
presented in Table 2.

The effect of coronavirus pandemic to the ability to purchase inputs for
enterprise and/or sell outputs was listed in Table 3. These results showed
that difficulty in importing inputs from abroad highly affected the
companies with a ratio of 30.6%. In the meantime, companies have mainly
come across with difficulty in exporting their products and lower domestic
sales to businesses accordingly.

Table 3. Ability to purchase inputs for the enterprise and/or sell outputs.

Ability to Purchase/Sell Percent (%0)
Difficulty in importing inputs from abroad 30.6
Don’t know 21
Difficulty in exporting 16.9
Lower domestic sales to businesses 12.1
Lower domestic sales to consumers 8.1
Difficulty in accessing inputs domestically 7.3
Improved exporting 2.4
Increased domestic sales 1.6
Total 100%

Another question was about witnessing a change in demand of the products
or services. Demand of products or services to be decreased was replied by
the 54% of the respondents, 33% of them observed no change and 13% of
them declared that there was an increase in demand.

4.2. Supportive Measures and Strategies Taken by the Companies itself
or Governments against the Outbreak

In this part of the research, respondents were initially asked “Which of the
following challenges has your company experienced when trying to support
employees?” and responses were given in Table 4. The most challenging
factor has been reported as difficulty in maintaining social distancing in the
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workplace which is suggested between one and two meters by the experts.
Employees not coming to work due to fear of getting sick and unable to test
employees for virus/antibodies due to lack of test kits were seen as the
significant challenges by the companies. 5.6% of the respondents selected
others option and some of these challenges were submitted as difficulty in
crew change, remote working conditions, employees not able to travel and
most of the workers were being lockup in their dormitory by government
agency, thus companies could not be able to have direct control to
movement of the workers and in contrast some companies declared that they
have tested all their employees regularly.

Table 4. Challenges companies experienced while trying to support

employees.

Challenges Companies Experienced Percent (%)
Difficulty in maintaining social distancing in the 985
workplace '
Unable to test employees for virus/antibodies due 18.8
to lack of test Kits '
Employees not coming to work due to fear of

S 18.8
getting sick
Unable to find masks to purchase 125
No challenges encountered to date 11.8
Other 5.6
Unable to find thermometers to use 2.1
Unable to test employees for virus/antibodies 21
because employees do not want to be tested '
Total 100%

In order to measure the strategies of the companies, respondents were asked
whether they have adopted any strategies to cope with the crisis or not and
their replies are given in Table 5. Development of prompt strategies during
unexpected situations is fundamental to run a business in crisis and achieve
the goals and to make stable the motivation of the personnel. This question
has a multi-select option so respondents were allowed to answer more than
one option. Teleworking (15.7%), temporarily reduced employment (12%)
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and suspension of investments (10.6%) were mainly responded by the actors
in the global maritime industry. Replies of respondents were also compared
as Turkey and other countries. Strategies of the companies were mostly on
adopting teleworking, temporarily reduced employment and suspension of
investments in the Turkish companies and other foreign countries.
Additionally, other countries were replied that they have increased
marketing efforts.

Table 5. Strategies of the companies against pandemic.

Strategies Percent (%) Turkey Other
(%) Countries
(%)
Teleworking 15.7 15.4 16.1
Temporarily reduced employment 12 12.2 11.8
Suspension of investments 10.6 10.6 10.8
Class extension 8.8 9.8 7.5
Increase marketing efforts 7.9 4.9 11.8
Reorganization 6.5 8.1 4.3
Postponement of planned dockings 5.1 4.9 5.4
Lay-up vessels 4.2 4.1 4.3
Customized/new products 4.2 3.3 54
Rescheduling of bank loans/refinance
its existing loan with the bank 3.7 > 11
Laid off employees 3.2 3.3 3.2
Loaned employees to other
enterprises 3.2 3.3 3.2
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Continuation of the Table 5.

Online sales 3.2 4.1 2.2
Filed for bankruptcy 2.8 4.9 0.0
Other* 2.8 0.8 54
Postponement of BWTS retrofits 1.4 1.6 1.1
Started sourcing from new suppliers 1.4 0.0 3.2
Postponement of Scrubber retrofits 0.9 0.0 2.2
New Fleet or vessel purchase 0.9 0.8 1.1
Ownership and partnership change 0.9 1.6 0.0
Fleet or vessel sale 0.5 0.8 0.0
Total 100% 100% 100%

* Recruiting more workers with higher skill and focus for more high value jobs, increases
in remote survey, increasing market offering with special price, recognizing seafarers as
“key workers” and distance/online inspection on vessels, moving to online or digital
platforms.

Measures provided by national/regional/local governments(s) for immediate
liquidity problems, by segments have also been analyzed and measures
provided by national/regional/local governments(s) for immediate liquidity
problems have been reported as in place but not applicable for their
company. On the other hand, measures provided by banks for immediate
liquidity problems have mostly been indicated as no measures in place and
measures not needed.

Support of the government to companies during the coronavirus pandemic
have been examined and 47.6% of the respondents have declared that there
was no support, 12.4% of them mentioned deferred tax payments, 11.4%
healthcare resources. The other reports were unemployment resources
(9.5%), finding low-interest loans (7.6%), public guarantee schemes (5.7%),
more business loan opportunities (4.8%) and others such as special days off
for parents (1%). Thereon, government measures that would be most helpful
as the companies cope with the COVID crisis have also been inquired and
expectations of the companies have been understood mainly for monetary
issues such as employment programs (e.g. temporary unemployment
programs or social security waivers) and financial programs (e.g. low
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interest credit line or credit guarantees) which have the equal ratios as 25%.
Moreover, tax waivers or temporary tax breaks (22.5%), reduction of tariffs
on imported inputs (7%), cash transfers (7%), rent subsidies (2.5%) and no
suitable reply (1%). This result also reflects that the economic impact of the
pandemic is crucial for the companies and companies may need some
financial support in the following months of the crisis in order to survive in
the health crisis period that began to turn into an economic crisis.

In parallel to below evaluation, respondents were asked how easy it was to
access information and benefits from government COVID related assistance
programs and 48% of the respondents commented as standard, 20% of the
respondents reported as difficult, 16% of the respondents replied as very
easy, 11% of the respondents replied as easy and 5% of the respondents
replied as very difficult.

When the respondents were asked “What are the support measures urgently
needed by the industry or your company itself?” the replies have been listed
in Table 6. Problems/delays on Crew sign on/off shore leave and Seafarer
repatriation (18.4%), financial issues (14.3%) and challenges on ship
attendance for certification and statutory purposes (11.1%) and around 32%
due to the postponements or delays regarding regular operations. Also
replies of respondents were compared as Turkey and other countries. The
replies in the sector were observed as approximately similar in the industry
regardless of countries.
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Table 6. Support measures required by the companies and global maritime

industry.
Support Measures Percent  Turkey Other
(%) (%) Countries
(%)

Problems/delays on crew sign pn(off 18.4 914 143
shore leave and seafarer repatriation
Financial issues 14.3 12.7 16.5
Cha_ll_engfas on ship attendance for 111 119 9.9
certification and statutory purposes
Delays/difficulties on cargo operations 8.8 9.5 7.7
Restrictions on stores, supplies, spares 8.3 7.9 8.8
Delays/problems due to work restrictions 8.3 8.7 77
(Repairs/Retrofits/ Recycling) ' ' '
Validity of certificates 7.8 7.9 7.7
Postponement of deadline or extension
for BWTS (Ballast Water Treatment 6 5.6 6.6
System) and Scrubbers
Difficulties on medical handling of 55 A8 6.6
suspect cases on board
Support on employment 4.6 4.8 4.4
Bunkering/de bunkering 2.8 3.2 2.2
Questions/uncertainty on insurance

. 18 0.8 3.3
covers and claims due to delay
Other* 1.4 0.0 33
Delays due to Pilot shortage/refusal to 0.9 0.8 11
board
Total 100%

* Low fuel costs start with the maintenance programs, extension of financial package for
further period due to prolonged COVID-19 disruption.

The responses on the question of “Which of the following business or
institutions supported your company during coronavirus (COVID-19)
pandemic?” respondents’ reply have been listed in Table 7. Half of the
respondents declared that there were no supports from any business or
institutions. Half of them stated that they had some supports from the

-59 -



Hiilya CENGIZ, Eda TURAN

partners of the industry as classification societies, flag authorities, chambers
of shipping, IMO (International Maritime Organization), BIMCO (Baltic
and International Maritime  Council), shipowners associations,
INTERTANKO (International Association of Independent Tanker Owners),
governments and chambers of commerce. When compared the replies of
respondents as Turkey and other countries, the ratio of the support by
Shipowners’ Associations, BIMCO, government and Chamber of
Commerce to other countries are seen more than in Turkey. In the
meantime, Turkish companies had support mainly from Class Societies,
Flag Authorities, Chamber of Shipping and IMO.

Table 7. Business and institutions supported maritime companies during
coronavirus pandemic.

Types of Support Percent  Turkey Other
(%) (%) Countries
(%)
!\Io support from any business or 50.9 463 578
institutions
Class Societies 14.3 16.4 111
Flag Authorities 10.7 13.4 6.7
Chamber of Shipping 8.9 11.9 4.4
IMO 7.1 9.0 4.4
Shipowners’ Associations 2.7 15 4.4
BIMCO 2.7 0.0 6.7
Other (Government, Chamber of 18 0.0 44
Commerce)
INTERTANKO 0.9 15 0.0
Total 100% 100% 100%

How above mentioned business or institutions given in Table 7 could
support the companies have also been enquired and deferred tax payments
(13.1%), healthcare sources (13.1%), more business loan opportunities (9%)
and unemployment resources (8.2%) were responded mostly.

When the respondents were asked “How is COVID-19 affecting your
transaction strategy (i.e., mergers, acquisitions, divestitures, joint ventures
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& partnerships) for the next 12 months?” replies have been listed in Table
8. Due to the unknown and unexpected era, most of the respondents has
declared that they were not sure and just monitoring the situation nowadays.
The ratio of the companies indicated that will not perform any strategy is
19% shows that it was not possible to change of transaction strategy
depending on the sector structure.

Table 8. Transaction strategies due to the pandemic.

Transaction Strategies Percent (%0)
Not sure, monitoring the situation 28.6
No change to strategy 27.4
Not applicable, company does not have a transaction

: : 19
strategy, nor does it perform such types of transactions
Decreasing appetite for transactions 16.7
Increasing appetite for transactions 8.3
Total 100%

In line with the above question on the transaction strategies, the question of
“Which of the following transaction actions is your company considering as
a result of COVID-19?” has also been asked to the respondents and Table 9
was put forward. Majority of the respondents have answered as they did not
consider any of the mentioned actions so far. 15.1% of the respondents have
reported that they have evaluated new opportunities through joint ventures
or partnerships to continue their activities.
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Table 9. Transaction actions as a result of COVID-19.

Transaction Actions Percent (%)
Not considering any of these actions at this time 42.5
Evaluating new opportunities through joint ventures or 15.1
partnerships '
Considering divesting some parts of our business 94
Pursuing opportunistic transactions focused on scope 94
Pursuing opportunistic transactions focused on scale 8.5
Accelerating delayed integration of acquired businesses to 75

unlock synergies
Pursuing opportunistic transactions focused on talent 5.7
Defining turnaround strategies for distressed company 19
business units '

Total 100%

Opinion on the measures that the companies take to protect the health of
their employees has also been received by the respondents and results have
been detailed in Table 10. This question had also a multi-select option so
respondents were allowed to answer more than one option.

Table 10. Measures taken by the companies for health of the employees.

Measures Percent (%0)
Providing facemasks 18.9
Enhanced cleaning and disinfection of the workplace 16.3

Providing personal protective equipment including gloves

11.9
and gowns
Changing shifts and workgroups to improve social 11.9
distancing '
Implementing other measures to improve social distancing 11
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Continuation of the Table 10.

Improving facility ventilation rates 8.1
Conducting employee COVID-19 screenings and

assessments 7.8
Implementing physical or structural changes to the 76
workplace (e.g., sneeze guards, barriers) '
Working toward improving facility ventilation rates 4.7
None of the above 1.7
Total 100%

The risk of the businesses to be permanently shut down because of the crisis
has also been searched and according to the respondents, 73% of them have
given opinion that business closure is not envisaged. In the meantime, 80%
of the respondents have indicated that they would not consider or implement
workforce sharing (e.g., loaning employees to other companies in need of
resources).

The results for the question of “In which functions their company was
anticipating a need to increase headcount in the next 12 months?” have
been listed in Table 11. This question had also multi-select option since
respondents may have several anticipations. 18.7% of the respondents have
reported that they did not anticipate requiring an increase headcount in the
next 12 months while others have mainly indicated that engineering,
environmental health and sustainability, human resources, digital and cyber
security would be their priority for the headcount in line with the changes in
the pandemic era.
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Table 11. Expectations regarding headcount in the near future.

Expectations Percent (%o)
Not applicable, we do not anticipate needing to 18.7
increase headcount in the next 12 months '
Engineering 9.6
Environmental health and sustainability 7
Human resources 6.4
Cyber security 59
Digital 59
Manufacturing / production 5.3
Facilities and maintenance 4.3
Finance and accounting 4.3
Audit 3.7
Information technology 3.7
Marketing and communications 3.7
Sales 3.2
Administration 2.7
Research and development 2.7
Risk 2.7
Treasury and liquidity management 2.7
Legal 2.1
Supply chain, purchasing 2.1
Compliance 1.1
Product 1.1
Quality assurance 1.1
Total 100%

What extent the actions have been taken by the possible waves of the
(COVID-19) pandemic issue has also been asked to the respondents and
45% of them have replied that all actions had been taken solely on the basis
of government requirement while 31% of them indicated that no action had
been taken and 24% of them have reported that all actions have been taken

solely on the initiative.
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4.3. Expectations on Post-crisis Period and Future Policies

The world after COVID-19 will not return to the World that was and many
habits and trends are expected to be changed in the global business being
accelerated by the impact of the pandemic. Rise of digital environment,
behaviors in the new normal and other changes may affect companies in
near future. This alteration is not only sourced by technological advances
but also by the new thoughts regarding health issues, global economy,
financial markets. In this context, respondents have been asked to analyze
“what skills they think that would be in the highest demand in a post-
COVID-19 world and reports of the respondents have been listed in Table
12. This question also had a multi-select option. When the replies of
respondents were compared as Turkey and other countries expectations
were close as ratio in the industry.

In our study, around half of the executives from maritime companies said
that the pandemic is likely to accelerate the pace of their digital
transformation and communication skills. The current crisis has forced
organizations to adapt rapidly to new realities, opening everyone’s eyes to
new, faster ways of working with customers, suppliers, ship crew and
colleagues such as digital marketing, communication skills and business
intelligence.

Furthermore, cyber security (8.3%) is shifting priorities to support current
needs: business continuity, remote work, and planning for transition to the
next normal.
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Table 12. Expected skills to be demanded in a post COVID-19 period.

Expected Skills Percent  Turkey Other
(%) (%) Countries
(%)
Communication 13.9 13.6 14.4
Business intelligence 9.1 8.9 9.6
Digital marketing 9.1 9.8 8
Cyber Security 8.3 7.9 8.8
Cloud computing 6.8 5.6 8.8
Collaboration 6.8 51 9.6
Data analysis or statistics 59 5.6 6.4
Emotional intelligence 5.9 7.0 4
Project management 5.9 51 7.2
Software engineering 59 7.5 3.2
Analytical reasoning 5.3 5.6 4.8
Machine learning 2.9 3.3 2.4
Not sure 2.9 1.9 4.8
Persuasion or influence 2.7 3.3 1.6
Solution architecture 2.7 3.7 0.8
Customer service 2.4 2.8 1.6
SEO (Search Engine
Optimization) or growth hacking 1.2 1.9 0
DevOp_s (Developers and 0.9 05 16
Operations)
UX (User Experience) design 0.9 0.5 1.6
Hardware design 0.6 0.5 0.8
Total 100% 100% 100%

The predictions of respondents regarding how their companies would
change as a result of COVID-19 have been given in Table 13. This question
was a multi-select option and it is seen that some of the respondents had
several expectations. According to the results of the study, it was clearly
seen that more remote working, more stocking in-house and utilization from
the domestic suppliers would highly be preferred.
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Table 13. The predictions on the change of the companies during post
COVID-19 period.

Predictions Percent (%0)
We will offer more remote working in the future 33.3
It will not change 24.8
None of the above 14.3
We will hold more stock in-house rather than JIT

A 114
(just-in-time)
We are now considering using more domestic 105
suppliers '
We are now considering using more offshore 48
suppliers '
Other* 1
Total 100%

* Some social distancing precautions such as barriers between seats on kitchen tables will
stay.

The COVID-19 pandemic has reminded previous outbreaks and it is
understood that future may bring new pandemics and the results of these
unexpected periods had several impacts on the businesses due to the
restrictions and postponements in the business cycles. Although the
pandemic started as a health crisis, it has severe consequences in the World
and it is impossible to say that any country would be unaffected and
returning to the times before the pandemic will take some time. Thereafter,
the respondents have been asked the question of “How soon do you expect
your company will bounce back after movement restrictions are lifted?”” and
their replies have shown in Table 14. 25% of the respondents have reported
that they were not experiencing a dip in sales/activity and 23.8% of them
have expected within 0-3 months after the restrictions. Only 2.4% of the
respondents have replied to this question as they did not expect any bounce
back and they were in difficulty.

-67 -



Hiilya CENGIZ, Eda TURAN

Table 14. Expectations of companies bounce back after restrictions.

Expectations Percent (%)
0-3 Months 23.8

3-6 Months 14.3
6-12 Months 15.5
12-18 Months 14.3
18-24 Months 4.8

We are not experiencing a dip in

sales/activity 25
Never 24
Total 100%

The respondents have also been asked whether there were changes in
turnover after Coronavirus in the first half of 2020 compared to the first half
of 2019” and their turnover expectations for the second half of 2020
compared to the second half of 2019. Responses have been illustrated in
Fig.1 & 2. Many of the respondents have remarked that their current and

expectations on turnovers were in a falling tendency.
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Figure 1. Change in turnover after coronavirus in the first half of 2020
compared to first half of 2019.
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Figure 2. Turnover expectations for the second half of 2020 compared to
the second half of 2019.

Acting on the above question, the expectations about the development of
employment in 2020 compared to 2019 have also been examined for
seafarers and office/yard/field personnel separately. The replies of the
Respondents are listed in Table 15. Respondents working in both of these
fields have declared that there would be no change on recruitment and
remain stable as in 2019.
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Table 15. Expectations on recruitment in 2020.

Expected development of the Expected development of the
employment of seafarers for 2020, |employment of office and
compared to 2019 yard/field personnel for 2020,
compared to 2019
Percent Percent

(%) (%)
Not_ relevant to our 459
business
Increase 8.3 Increase 10.7
No change 22.6 No change 54.8
Decline with 0-25% 15.5 Decline with 0-25% 22.6
Decline with 25-50% 6 Decline with 25-50% 6
Decline with 50-75% 0 Decline with 50-75% 3.6
Decline above 75% 2.4 Decline above 75% 2.4

In final, expectations of the respondents regarding returning to investments
in fleet renewal as planned prior to COVID-19 have been listed in Table 16
and majority of the respondents relevant to their business have filled in that
they have a lesser extent expectation as planned prior to COVID-19.

Table 16. Investments in fleet renewal.

Investments in fleet renewal Percent (%o)
Not relevant to our business 54.8
Lesser extent as planned prior to COVID-19 17.9
Same extent as planned prior to COVID-19 14.3
No return as planned prior to COVID-19 9.5
Greater extent as planned prior to COVID-19 3.6
Total 100
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5. CONCLUSION

COVID-19 pandemic that has appeared suddenly in China in the end of
2019, overspread all around the world very fast, in a three months period.
All sectors and countries have been affected more or less and it is obviously
understood that companies must scale their initiatives in accordance with
the requirements of the new normal and new future accordingly.

In our study, we have executed a survey in the global maritime industry in
order to present the business challenges due to the coronavirus, precautions
to keep the business running and protect the health of the employees from
the illness and expected developments in the post-COVID period. This
study contributes the literature since to the best knowledge of the authors,
the studies on maritime proficiency were low and also it provides an insight
to the employees about current situation of the maritime industry. Moreover,
it is significant that the respondents are not located only in a single region
and research has been applied to companies located in several geographical
regions. Other crucial point of the study is that authors have reached
especially the decision makers in the companies since the situation was
uncommon and required urgent disaster and crisis management. The
situation reflects that coronavirus pandemic will exist in our lives more
months even though developments in the medical sector are extremely fast.
The results and the developments on pandemic show that companies used to
live with this situation and act quickly in accordance with the new normal
conditions, will survive successfully and take advantages of this period.

Our study has some limitations. The main limitation of this research paper is
the mutation of the coronavirus rapidly, adding or losing the restrictions by
the countries subject to the advances in the health sector especially for
vaccines. On the other hand, in addition to the evaluation of the companies
in the global maritime industry, the policies of governments and regulatory
bodies during coronavirus crisis may also be examined in the future studies.
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ABSTRACT

The number of passengers in public transport has decreased significantly in
major cities around the world due to COVID-19. As residents of many
countries work from home, they have avoided public transport to minimize
their exposure to the outbreak and have changed their way of traveling
within their cities due to major changes in local public transport services.
Istanbul is one of the cities most affected by the pandemic in terms of the
daily number of passengers using public transportation. For the first time
since the pandemic started in Istanbul, the use of urban public
transportation has decreased by more than 90 percent. The aim of this study
is to examine the measures taken in Istanbul public transport in order to
prevent the spread of the coronavirus pandemic. In addition, the trends in
public transport and inter-modes demands during COVID-19 are analyzed.
The results showed that COVID-19 measures to protect the health of
passengers in Istanbul public transport are in line with global practices
during the initial stage of the pandemic.

Keywords:  Novel Coronavirus Disease (COVID-19), Public
Transportation, Protective and Health Measures, Istanbul.
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COVID-19 SURECINDE TOPLU TASIMAYI YONETMEK:
ISTANBUL'DAKI ETKIiSININ VE ONLEYIiCi MUDAHALENIN
ANALIiZi

0z

Toplu tasima arag¢larindaki yolcu sayisi, COVID-19 nedeniyle diinyanin
biiyiik sehirlerinde onemli olgiide azalmistir. Bir¢ok iilkenin vatandaslar
evden ¢alistiklart igin, salginin etkisini en aza indirmek i¢in toplu tasimadan
kacinmis ve toplu tasima hizmetlerindeki aksamalar ve riskler nedeniyle
seyahat tercihlerini degistirmislerdir. Istanbul, giinliik toplu tasima
kullanan yolcu sayisi agisindan pandemiden en ¢ok etkilenen sehirlerden
biridir. Istanbul'da pandeminin baslamasindan bu yana ilk kez sehir ici
toplu tasima kullanimi yiizde 90w iizerinde azalmistir. Bu ¢alismanin
amaci, Koronaviriis ile iligkili salgimin yayimasini énlemek icin Istanbul
toplu tasima araglarinda alinan onlemleri incelemektir. Makale ayrica
COVID-19 sirasinda toplu tasima ulasim modlar: arasindaki talebin nasi/
degistigini ve mevcut egilimleri analiz etmektedir. Sonuclar, yolcularin
saghgini korumak icin Istanbul’da toplu tasima araglarinda alinan COVID-
19 onlemlerinin salgumin ilk asamasinda global uygulamalarla uyumlu
oldugunu gdstermistir.

Anahtar Kelimeler: Yeni Koronaviris Hastaligi (COVID-19), Toplu
Tasima, Koruyucu ve Saglik Onlemleri, Istanbul.
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1. INTRODUCTION

A novel coronavirus (nCoV) disease, which causes severe acute respiratory
syndrome, first reported in Wuhan/China on December 2019 (Du et al.,
2020). This new coronavirus, which is named “COVID-19” by the World
Health Organization (WHO), spread around the world just in a few months.
About one month after the first case occurred, the epidemic is declared as a
global public health disaster (Chung et al., 2020; Du et al., 2020) and as a
pandemic on 11 March 2020 (He et al., 2020) by WHO. In less than five
months, it is reported in all continents and in 210 countries. Since the first
day (31 December 2019) of the appearance of COVID-19 and as of 01
March 2021, 112.348.223 cases and 2.484.324 deaths have been reported by
ECDC (2021), whereas, happily the number of recovered cases have also
increased. The daily number of reported cases and deaths by continent are
shown in Fig. 1 and Fig. 2, respectively (ECDC, 2021).

6000000 1 Nymberof cases:

L]

4000000 4 - - =E
30000 4 =
2000000 4

1000000 4

Figure 1. Number of the cases by continent, as of 23 January 2021
(European Centre for Disease Prevention and Control, 2021).
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120000 fumber of deaths

50000 {

Week and year of reporting

Figure 2. Number of deaths by continent, as of 23 January 2021 (European
Centre for Disease Prevention and Control, 2021).

Several aspects of COVID-19 are studied from different points of views by
researchers: Maleki et. (2020) forecasted the number of “confirmed” and
“recovered” cases by using autoregressive time series models based on two-
piece scale mixture normal distributions. Furthermore, Salgotra et al. (2020)
developed genetic programming (GP) based models for the prediction of
“confirmed” and “death” cases for the most affected states of India and for
India as a whole. They concluded by mentioning the high reliability of the
proposed models. Accordingly, Tuli et al. (2020) predicted the growth of the
cases using machine learning (ML) techniques. They reported that a good
prediction could be obtained by applying iterative weighting to Generalized
Inverse Weibull distribution. Accurate forecasting models are highly
important for managers to develop plans, such as resource utilization of
health services, public transportation conditions etc., to fight against
COVID-19. On the other hand, Qi et al., (2020) analyzed the spreading
dynamics of the COVID-19 with daily average temperature and relative
humidity in China. Jenelius and Cebecauer (2020) investigated the impacts
of COVID-19 on public transport ridership in Sweden. Henser et al. (2021)
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studied the impact of COVID-19 on cost outlays for car and public transport
commuting for Sydney Metropolitan.

It is reported by Killerby et al., (2018) that the coronavirus shows a seasonal
oscillation, which proves a robust linkage between meteorological factors
and virus spread. Unfortunately, it seems that COVID-19 will continue for a
while. Forecasting the growth of the pandemic is very important but taking
precautions to stop its spreading is even more important to take it under
control. Several precautions and quarantines have been applied for a long
time by almost all countries, who are suffering from COVID-19. For
instance, some of the precautions that are taken by Turkish government are
reported in Kilic et al., (2020). Even these precautions helped a lot to
prevent the spreading of the virus, later; governments are forced to stretch
these precautions and quarantines because of economic and social issues.
Once the governments let businesses start again, people had to use public
transportation to go to work; even an important percent of people may start
using their own private cars. It is a fact that crowded areas accelerate the
spread of the virus, and public transportation is one of these crowded places
especially in metropolitans such as Istanbul, Mexico City, Shanghai, New
York, and Tokyo etc.

Considering the movement of millions of individuals via public transport in
a day, the contacts of them seem inevitable, and these contacts will increase
the spread of the pandemic if the same social life rules as before the
pandemic of COVID-19 is followed. Therefore, countries, who fight against
COVID-19, applied several precautions. For instance, Belgium, Portugal,
Ireland and Italy rescheduled the public transport, and Slovenia and
Slovakia banned or limited public transport services (Baka et al., 2020).

As a result, in order to take the pandemic under control, the management of
public transport is vital for metropolitans, such as Istanbul. As being
economic capital of Turkey, Istanbul is the most crowded city (TUIK, 2020)
with more than 15 million residents. As shown in Fig. 3, the city is served
with a wide variety of public transport modes including ferry, tram, metro,
bus, and BRT. In Istanbul, approximately, 5.529.506.545 trips (more than
15 million trips in a day) take place by 12 railways/metros, 8 BRT-Bus
Rapid Transit lines, more than 3000 buses, hundreds of ferries and jitneys,
in a year (IETT, 2020). Therefore, this study analyzes the management of
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COVID-19 in Istanbul’s Public Transport and develops several precautions,
designs, and suggestions. Regimented application of them led to a
reasonably foreseeable trajectory of new infection and recovery cases in the
city. Since the topic studied in this paper is the first research conducted on
developing protective measures for public transport usage in the context of
COVID-19, it is a novel study, whose contributions to the literature are very
evident. Herewith, it provides a collection of examples of good-practices in
public transport during the pandemic, which may inspire policy makers
worldwide.

Buses

Metro BRT

COVID-19

Measures on public
transport mode

Ferries
Tram

Figure 3. Istanbul public transport modes.

The rest of the paper is organized as follows: Section 2 presents the pre-
COVID-19 situation of Istanbul’s public transport. The impacts of COVID-
19 on Istanbul’s public transport are provided in Section 3. Section 4
delivers the protective measures on public transport in the context of
COVID-19. Finally, the work and describes the future research
opportunities are concluded.

2. THE IMPACT OF COVID-19 ON THE ISTANBUL PUBLIC
TRANSPORT

Being the most hit region in Turkey, self-isolation and imperative curfew
practices imposed by the government, the impact of COVID-19 on the
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public transport in Istanbul in terms of ridership was ruinous. Fig 4 (a)
shows that there is a significant decrease in demand after the first COVID-
19 case on 11 March 2020. Demand for Istanbul public transport has
dropped during the pandemic by as much as 85 percent. There is also a
decrease again after the announcement of the first death on 16 March 2020.
Fig. 4 (b) indicates the daily Sunday ridership trend. The number of
passengers for those over the age of 60 and 65, who are categorized in the
high risk segment, using public transport are shown in Fig. 4 (c). Older
adults who have serious underlying medical conditions might be at higher
risk of severe illness from COVID-19. So it is of vital importance for older
adults to stay at home. Fig. 4 (d) indicates the daily Monday ridership trend.
Daily demand trend between 9 and 12 March 2020 is shown in Fig. 4 (e)
(IETT Statistics, 2020)
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7000000 %
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(a) Daily demand trend between 1 and 30 March 2020 (excluding weekends);
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Figure 4. Ridership trends.
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Phase 1: Pre-Covid-19 Phase 2: Self Isolation

Figure 5. Percent change from baseline on transit stations in Istanbul
(Google, 2020).

One of the interesting data source that needs special attention is the Google
Mobility Reports (2020) which records anonymously percent changes in
visits to public places compared to a baseline. The baseline for the percent
change is defined as is the median value, for the corresponding day of the
week, during Jan 3-Feb 6, 2020 at the respective location. One of the
important dimensions of our interest in the given data is rendered from use
of transit stations in the city such as subway, bus, and tram stations. Fig. 5
depicts daily percent changes on the use of public transportation during
COVID-19. A closer look on the data reveals COVID-19 period, Feb. 15 to
May 29, 2020 consists of three main phases, pre-COVID-19, self-isolation,
and weekend curfews.

Some insights can be gained from Fig. 5 with regard to the measures taken
by policy makers and their effects on Istanbul’s public transportation
network. At first stage, until the first case publicly denounced, there is no
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indication of self-isolation and voluntary curfew as seen in pre-COVID-19
period. However, announcement of the first case, on March 12 (the end of
11 March), became a turning point where a strong negative trend in the use
of public transport modes was observable. In addition, the curfew for elderly
people and teenagers was strongly contributing to this negative trend.
Additionally, it intensifies with voluntarily reduced activity and increased
self-curfew practices during self-isolation phase. Lastly, at the third stage,
law-enforced curfews at weekends successfully minimized the possible
contact surfaces between people. However, a positive trend on the graph is
detectable. This possibly indicates that some portion of the populations
gradually softened self-imposed curfew as the spread of the virus and the
number of newly infected people gradually decreases. The clear positive
trend marks the weekdays where the percent change from baseline has
declined from -60% to -35% in the last stage.

We also compared the mobility report data on transit stations of the most
populated Turkish metropolitans, Istanbul, Ankara, and izmir. Three cities
provide an overall representative figure for the entire country with their
cosmopolitan population. Despite the slight differences among the socio-
economic structures and varying shares of public transportation on daily
activities of mentioned cities, Fig. 6 shows that daily changes from the
baseline on the use of transit stations follow almost a similar path with
insignificant deviations. More precisely, all three stages, pre-COVID19,
self-isolation, weekend curfews, have been experienced in a similar manner
in three cities.
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Percent Change from Baseline

istanbul izmir

Ankara

Figure 6. Comparison of three major metropolitans: Istanbul, Ankara,
and Izmir (Google, 2020).

3. PROTECTIVE MEASURES IN PUBLIC TRANSPORT IN THE
CONTEXT OF COVID-19

The following preventive and controlling measures in the context of
COVID-19 have been taken in urban transport modes including road (buses,
bus rapid transit-BRT), rail (metro, tramway, light rail, funicular) and
maritime (ships, sea buses and motorboats) modes in Istanbul. Table 1
presents timetable of Istanbul’s public transport measures during COVID-19
so far and how these measures have developed over time (IETT Istanbul).
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Table 1. Timetable of Istanbul’s public transport measures during COVID-

19.

Date

Action

11 March 2020

All public transport vehicles started to be disinfected daily

18 March 2020

Free public transport for healthcare workers

19 March 2020

Temperature measurement of public transport drivers before the service

20 March 2020

Service changes due to decrease in demand

24 March 2020

Mandatory mask wearing and gloves for drivers

25 March 2020

Limited capacity usage (50%of the license capacity)

26 March 2020

Transparent protection cabinets for driver cabins in 3,000 buses

Warning posters are posted to maintain social distancing on public
transport

29 March 2020

Temporary bus closures due to closure of Istanbul International Sabiha
Gokgen Airport. Seven bus lines (SG-1, SG-2, E-3, E-9, E-10, E-11 and
MR60) have been temporarily suspended.

3 April 2020 Mandatory face masks for passengers on public transport.
4 April 2020 Temporary route closures for some of the routes due to closure of
Istanbul Airport.
6 April 2020 Metro timetable is updated.
. Thermal camera inspection started at the BRT stations.
10 April 2020

BRT drivers started to work with protective gowns.

11-12 April 2020

Metro services has been temporarily suspended.

18-19 April 2020

Metro and tram timetables are updated due to curfew. (e.g. reduced
frequency)

19 April 2020

Extra public transport services were introduced to the hospitals. 52 km
route on the BRT line, all of the BRT stations and 228 BRT vehicles
were cleaned/disinfected.

23-26 April 2020

Public transport timetable is updated due to curfew. (e.g. reduced
frequency).

1-3 May 2020

Public transport timetable is updated due to curfew. (e.g. reduced
frequency).

9-10 May 2020

Public transport timetable is updated due to curfew. (e.g. reduced
frequency). Services are provided in 495 lines with a total of 8,609 trips,
as well as 70 buses to hospitals.

16-19 May 2020

Public transport timetable is updated due to curfew. (e.g. reduced
frequency). Services are provided in 494 lines with a total of 42,340
trips.

23-26 May 2020

Timetables of public transport are updated due to curfew. (e.g. reduced
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frequency). Services are provided in 498 lines with a total of 40,285
trips.

25 May 2020 The right of free public transport for all healthcare workers has been
extended for another 3 months.

) Timetables of public transport are updated due to curfew. Services are
CUSI AU provided in 498 lines with a total of 22,858 trips.

1 June 2020 Nostalgic tram services started again.

Liquid hand sanitizer should be available in all vehicles.
If the vehicle capacity is full, no passenger will be taken.

4 June 2020

1. All passengers are required to wear face masks during their trips.
Passengers without a face mask are not allowed in all public transport
modes including bus, metro, BRT or city line ferries as illustrated in Fig.
7. In addition, drivers have to wear face masks during the pandemic.

[ﬁ§+ @]

Figure 7. Obligatory face masks on Istanbul’s public transport.

2. To protect drivers on public transport, protective equipment including
masks, eye protection and gloves, must be provided to drivers. Drivers
should be protected behind glass or plastic panels, as well as with
protective barriers. Additionally, signs should be placed to prevent
sitting near the driver.

3. The front door of the buses should be closed to protect drivers as

illustrated in Fig. 8. Passengers are only allowed to get on and off using
the middle and rear doors during the coronavirus pandemic.

-90 -



Managing Public Transport During COVID-19: An Analysis of the Impact
and Preventive Response in Istanbul

Figure 8. The front door out of use.

4. Passengers in public transport vehicles may not be able to effectively
practice social distancing. Therefore, the interior of all public transport
vehicles should be redesigned with caution/warning signs to ensure
social distancing.

5. Social distance rules are applied in all public transport vehicles. For bus,
BRT, metro and tram vehicles, the number of standing passengers
should not exceed the number of seating passengers. However, the seats
that are placed in a face-to-face arrangement should sit diagonally. In
other words, passengers should be prevented from traveling face to face.
In addition, at most one-third of the standing passenger capacity can be
used in these vehicles. Labels are used to designate the points where
passengers can stand as illustrated in Fig. 9.

Bl Available seat
B seatleftempty
@ standing passenger
OEDE =@M ;| IIIIIIII
DB B LS e DRI
—0 ® ® @ ® ® ® ® m
oM OmOE 0 <@EOBOEO,
DOEE @O o HODNOEDON

(a) New bus design;
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(b) New metro design.
Figure 9. New bus and metro design to prevent the spread of Covid-19.

6. Creation of isolated areas where suspected passengers are kept.

7. Implementing cleaning and disinfection to the interiors of vehicles,
stations and equipment used by passengers. Public transport vehicles are
disinfected daily before every trip and when necessary.

8. All passengers and drivers use hygienic hand sanitizers (see Fig. 10)
during boarding and alighting.

..‘

v,

Figure 10. Hand sanitizers available on stations.
9. Thermal cameras are installed at station entrances.

10. Social distancing posters should be placed at stations and bus stops. An
example can be seen in Fig. 11.
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e

Figure 11. Social distancing posters at stations and bus stops.

11. Fig. 12 shows the preference order for travels. If possible, people should

12.

continue staying at home unless they need an essential travel. If that is
not possible, then people should prefer active transport modes such as
walking, or cycling. If that is also not possible, then they should prefer
public transport.

Y — By 8 —(8)8)

Stay at Home Cycling or walking Public transport modes

No travel Active transport Bus, metro and tram

Figure 12. Preference order for travel.

Warning and informative videos and posters should be placed all over
the stations and public transport vehicles to raise awareness about
preventing the spread of coronavirus. Some examples can be seen in Fig.
13.
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Wash your hands
after using public
transport

Keep social
distancing

Figure 13. Preventive measures.

If you feel unwell or
belong 10 & risk
group, do not use
public transport,

13. Updated timetables for all transport services due to significant drops in
passenger demand. In addition to the measures taken by Istanbul’s
public transport authority, examples of measures from around the world

for public transport are shown in Fig. 16.

14. Installation of cabinets that disinfect the whole body against COVID-19

at the main terminal stations as depicted in Fig. 14.

ar

[ g Disinfection cabinet

=2

Figure 14. A disinfection cabin at station entrances.

15. In order to prevent transmission of COVID-19

through the surfaces

touched often, cash payments are not allowed. Electronic cards,

contactless cards, tickets or mobile tickets can
methods on public transport as shown in Fig. 15.
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Figure 15. Non-cash payment methods.

Safety measures are implemented in Istanbul public transport against
COVID-19. Fig. 16 shows a summary of actions on the Istanbul public
transport has taken in response to COVID-19. These are as follows:
cleaning and disinfection, social distancing measures, hygiene practices,

4 N L | 5 3 -

(@) Cleaning in BRT (Haber (b) Disinfection in buses (c) Disinfection in buses

Turk Newspaper, 2020); (IETT Istanbul, 2020); (Sabah Newspaper,
2020);

m '
(d) Cleaning in metro (CNN (e) Disinfection in stations (f) Disinfection in buses

Turk, 2020); (NTV News, 2020); (Net Haber Agency,
2020);
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(g) Protective equipment (TRT () Eye protection and gloves _
News, 2020); (Diken Newspaper, 2020); (Diken Newspaper,
2020);

Bor Braty

(i) Social distance in buses (K) Glass or plastic panels in “(l) Thermal camera in
(Haber\Ver Services, 2020); BRT (Hurriyet Newspaper, stations (Diken
2020); Newspaper, 2020).

Figure 16. Istanbul’s public transport measures against COVID-19.

4. CONCLUSION

As a result of the COVID-19 outbreak, public transport providers have to
make significant changes in the way they serve their customers in a rapidly
developing and uncertain environment. In this context, considering the
analyses conducted on the Istanbul’s public transportation as well as
comparisons done, no specific difference caught between the most crowded
cities in Turkey, i.e. Ankara, Izmir, in terms of public transport usage, and a
strong negative trend in use of public transport modes are detected.

Furthermore, it is shown that the law-enforced curfew at weekends
successfully minimizes the possible contact surfaces between passengers.
However, a positive trend on line is observed. This trend, possibly, indicates
that a specific percent of the people gradually softened self-imposed curfew
as the spread of the virus and the number of newly infected people on daily
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bases reduced. According to the analyses and researches, to take COVID-19
under control and prevent its spread several suggestions and policies are
created; which are wearing face masks during the trips, redesigning interior
of the vehicles as pointing out the sitting/standing areas to unsure social
distancing, having drivers to wear equipment such as masks, eye protection
and gloves, establishing protective barriers between drivers and passengers
or stopping the usage of front doors, disinfecting interiors of the vehicles
daily or even better trip basis, providing hand sanitizers on vehicles,
installing thermal cameras to determine infected people, encouraging people
to use their private cars or bicycles if possible instead of public transport
modes, informing passengers via videos and posters on stations and
vehicles, updating timetables considering the demand, establishing
disinfecting cabinets on stations so that passengers can use before getting on
vehicles, and encouraging passengers to use electronic cards/tickets instead
of cash.

Taking into account all suggestions and policies, the Istanbul’s public
transport company has successfully taken all precautions to prevent the
spread of the virus of COVID-19 with no delay. It can be inferenced that
taking precautions and safety measures help in stopping the spread of the
COVID-19, which can be observed from the statistics on the number of
cases in Istanbul. Moreover, the results show that people will increasingly
use bicycles and scooters and that studies can be conducted on these issues
in the future.
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ABSTRACT

Mobile Commerce is any transaction that involves the transfer of ownership
or rights to use goods and services, which is initiated and/or completed by
using mobile access to computer-mediated networks via an electronic
device. Selection among m-commerce technologies is a multi-criteria
evaluation problem having many conflicting and interactive criteria. In this
study, 4 main criteria, which are economic trends, social trends,
technological possibilities and data security and IT security, and 14 sub-
criteria are determined to evaluate m-commerce standards and
technologies. Choquet integral is used to evaluate mobile commerce
technologies with multiple criteria. The accuracy of the obtained results is
examined through a sensitivity analysis.

Keywords: Multi-Criteria Decision Making, M-Commerce, Choquet
Integral, Sensitivity Analysis.
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CHOQUET INTEGRAL TABANLI BiR YAKLASIM
KULLANILARAK MOBIL TiCARET TEKNOLOJILERININ
DEGERLENDIRILMESI VE ANALIZi

0z

Mobil Ticaret, elektronik bir cihaz yardimiyla bilgisayar aracili aglara
mobil erisim kullanilarak baslatilan ve/veya tamamlanan mal ve hizmetlerin
miilkiyet veya kullanim haklarinin devredilmesini iceren herhangi bir
islemdir. Mobil ticaret teknolojileri arasindan segim, bir¢ok celiskili ve
etkilegsimli kriteri olan ¢ok kriterli bir degerlendirme problemidir. Bu
calismada, m-ticaret standartlarim ve teknolojilerini degerlendirmek icin
ekonomik trendler, sosyal trendler, teknolojik olanaklar ve veri giivenligi ve
BT giivenligi olmak iizere 4 ana kriter ve 14 alt kriter belirlendi. Mobil
ticaret teknolojilerini ¢ok kriterli olarak degerlendirmek igcin Choquet
integrali kullanildi. Elde edilen sonuglarin saglamligi bir duyarlilik analizi
ile incelendi.

Anahtar Kelimeler: Cok Kriterli Karar Verme, M-Ticaret, Choquet
Integral, Duyarlilik Analizi.
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1. INTRODUCTION

Referring the practice of conducting financial and promotional activities,
mobile commerce (m-commerce) is about the services accessible using a
handheld device. Despite being based on electronic commerce (e-
commerce), it is quite different than the traditional way. Involving new
services, technologies and business models; it is more advanced in making
interaction available in a more personalized way to a wider audience.
Handheld devices have different structures than computers, providing new
opportunities as well as new constraints. It also gives the ability to exchange
information by connecting with objects in a more direct way which was not
possible until now. Being an emerging market, m-commerce has significant
opportunities and significant risks.

It is impossible to conduct m-commerce without certain technologies. The
interaction between embedded technologies, such as communicating
wireless information with other devices and the combination of camera and
image recognition, is vital for achieving the full potential of the mobile
phones. In order to satisfy user experience; high quality information display,
state of art technologies and secure structure are essential. Mobile networks
should be able to deal with large amounts of traffic provided by high-speed
connections to improve user comfort and reactivity (GS1, 2008). Success of
m-commerce is mainly based on, the availability of technologies. M-
commerce is built on several key technologies. Among alternatives, we can
count GSM, 3G and upper versions, Wireless Networks (Bluetooth/Wi-Fi),
SMS, and MMS.

The selection among m-commerce technologies is a multiple criteria
selection problem with many conflicting main and sub-criteria. Among the
main criteria, we can count Economic Trends with its sub-criteria: prices for
mobile devices, prices of the mobile services and demand factors; Social
Trends with its sub-criteria: this the need for increased mobility, market
liberalization, and increasing demand for comfort; Technological
Possibilities with its sub-criteria: the technologies of mobile devices,
interface software development, transmission rate, user-friendliness, and
personalization; Data Security and IT Security with its sub-criteria: data
protection, data security technologies and international laws and standards.
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The objective of our paper is to apply Choquet integral to the multi-criteria
selection among mobile commerce technologies and standards. To the best
of our knowledge, this is the first paper, which applies Choquet integral to
this problem. Firstly, the main and sub-criteria are decide by using the
experiences of experts and academic studies in the literature and are
obtained by means of a hierarchical model. Then, using the joint judgments
of the experts who work in IT, E-Commerce and GSM Sector, we calculate
the priorities of the main and sub-criteria of the hierarchical model with
Choquet integral. After that, sensitivity analyses are conducted so as to
observe the behavior of any alternative technology by changing the weights
of the main criteria. Finally, the results obtained by applying the method
were evaluated and interpreted.

Choquet integral, used to solve MCDM problems, is a way of measuring the
expected utility of an uncertain event. Marichal et al. (2005) constructed a
freeware from this method to analyze an ordinal sorting procedure to assign
alternatives to graded classes. Meyer and Roubens (2006) present a multiple
criteria decision support approach using a fuzzy extension of choquet
integral to provide a ranking of alternatives. The Choquet integral is a
flexible aggregation operator being introduced by Sugeno (1974) and it is
the generalization of the max-min and ordered weighted average operators,
and weighted average method (Grabisch et al., 2000). In 2012, Yang and
Chen proposed new aggregation operators to reflect the correlations among
the elements better (2012). Choquet integral are being used to different
areas recently; such as to evaluate intensity of knowledge work in jobs
(Dahooie and Arsalan, 2013), and to select supply chain partners and
configuration (Ashayeri et al., 2012). Apart from Choquet Integral, various
fuzzy integral approaches are being proposed (Afshari et al., 2013).

The remaining sections of this paper are organized in the following fashion:
Section 2 presents general approaches about mobile commerce. The
evaluation criteria of mobile commerce Technologies and Standard are
defined in Section 3. Section 4 introduces some definitions and formulations
related to Choquet integral. In addition, the steps of the methodology are
defined in the same section. The application can be found in Section 5. The
last section provides a summary of the findings, making suggestions for
further research.
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2. MOBILE COMMERCE: A LITERATURE REVIEW

It is clear that, the Internet and related technologies will affect peoples' lives
in ways we cannot imagine (Barnes, 2002). Although the use of mobile
technologies for business activities was a minor in the past, it is rapidly
growing nowadays.

Having the highest accessibility rate of all IT devices, mobile phones make
it possible to reach the customer anytime and anywhere (Pousttchi et al.,
2002). They are already in the center of most people's lives in developed
countries. Although mobile phones will continue to be used to communicate
with others, as it becomes easier and cheaper to transfer larger amounts of
data, they will become a device that enables users to connect, transact and
innovate. Mobile phones are connective devices, enabling individuals to
connect to a large variety of sources of data whenever they want, wherever
they want. Mobile phones are also transactional devices that prove ideal for
payments and transactions. Besides, mobile phones are intelligent devices,
by means of which multiple applications can meet and fuse (GS1, 2008).

In the first decade of this millennium, mobile communications have changed
from 2G/2.5G to 3G/3.5G. In consequence, according to an analysis from
the University of St. Andrews, the data transfer speed has increased from 56
Kbps in 2.5G/GPRS to 384 Kbps in 3G/UMTS (2014). Today, the most
widely used technology is 3.5G/HSDPA, and it has data transfer rate
between 3.5 Mbps and 21 Mbps, which is similar to that of the wired
Internet. Recent developments lead to an increase in the use of mobile
devices, to conduct m-commerce on the mobile Web (Venkatesh et al.,
2003; Ngai and Gunasekaran, 2007; Liu and Liou, 2011).

M-commerce is a subset of electronic commerce that is at least one side uses
mobile communication techniques during the procurement of service
(Pousttchi et al., 2002). Ngai and Gunasekaran (2007) categorize the
literature on m-commerce research and present an extensive review of these
studies. Earlier studies are focused on understanding m-commerce and
adapting it to businesses. Mahatanankoon et al. (2005) aims to provide
empirical data on consumer perception of mobile applications during the
first years of m-commerce to provide useful information about the future of
m-commerce to companies. Since m-commerce is all about mobility, it has a
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linear relationship with the improvements in mobile phones. In 2009, Chang
et al. has conducted a study about smartphone characteristics that are
beneficial for m-commerce. In the recent years, with the increase of
smartphone and tablet usage, m-commerce has become a priority.
Therefore, studies about m-commerce have evaluated from introduction to
improvement and broaden of m-commerce usage, such as analyzing the key
factors for a successful adoption to different regions and different business
sectors (Al Hosni et al., 2010; Christou and Kassianidis, 2010; Chong et al.,
2012). Also there are studies using MCDM methods, especially fuzzy
analytic approaches in customer oriented research (Buyukozkan, 2009;
Kabir and Hasin, 2011). In 2015, Cai et al. proposed an entropy-robust
optimization model for m-commerce systems.

O'Donnell et al. (2007) conducts a research on the challenges and issues,
arisen mainly from regulations and legal issues, in wireless-based projects
with multiple organizations. Liu and Liou (2011) explain a hybrid multiple
channel method in addressing the knowledge scarcity about the new channel
users' consumption behavior.

One of the main problems in mobile commerce is the user's trust to the
service provided. Varnali and Toker stated that in adopting mobile services,
trust issue is a major barrier which should be dealt with (2010). These issues
have motivated researchers to focus on the trust factor in the mobile context.
Trust's importance in m-commerce has been supported in the study of
Karjaluoto et al., stating that it has positive influence on both the impulsion
to receive messages and the opinion toward mobile advertising (2008). In
addition, Zhang and Mao found that predicted by psychological disposition
and perceived ease of use, trust increases behavioral tendency to accept
advertisement both directly and indirectly through the usage of SMS
advertising (2008). According to Wang et al. (2015), in order rates per year
rise owing to mobile devices since more and more customers are adopting
mobile shopping. Omar et al. (2021), state that global m-commerce sales
were £1.76 trillion in 2019 and are estimated to reach £2.21 trillion in 2020
according to Statista (2020).

- 108 -



Evaluation and Analysis of Mobile Commerce Technologies Using a
Choquet Integral-based Approach

3. MOBILE COMMERCE TECHNOLOGIES AND EVALUATION
CRITERIA

In the following, the alternative m-commerce technologies and the
evaluation criteria are explained. These alternatives and criteria will be used
in the application section.

3.1. Alternative Technologies

Several standards held communication of mobile devices with the
supporting network. The most influential standards are (GS1, 2008; Barnes,
2002):

GSM (A1): The most used standard for mobile phones in the world is
Global System for Mobile communication, which is estimated that 82% of
the global mobile market. General Packet Data Service (GPRS) is a GSM
standard wireless protocol offering continuous access to data networks. The
speed can rise to a maximum of 56 kbit/s (GS1, 2008). It allows end users to
access mobile Internet services even in the lack of 3G networks. In the
recent years, Enhanced GPRS (EGPRS) or Enhanced Data rates for Global
Evolution (EDGE), which is a higher bandwidth version of GPRS and an
evolution of GSM, are still being widely used in the regions where 3G is not
operating efficiently. EDGE meets the requirements for a 3G network but is
named as 2.75G due to its limited capacity.

3G and Upper Versions (A;): 3G, the third generation of mobile phone
standards and technology, offers users a wider range of services by
providing greater and more efficient network capacity. The high speeds will
provide multimedia applications with high bandwidth usage. Universal
Mobile Telecommunications System (UMTS) is one of the third-generation
(3G) mobile phone technologies. High-Speed Packet Access (HSPA)
extends and improves the performance of existing UMTS protocols, with
collecting various mobile protocols. Fourth generation (4G), which is
already being used in some regions of the world, is planned to have higher
transmission rates (at least 100 Mbits/sec).

Wireless Networks (Bluetooth/Wi-Fi) (A3): Wireless networks, i.e.
Bluetooth or Wi-Fi, are an alternative communication technology since
mobile phones support several technologies at once.
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SMS (A4): Using standardized communication protocols, Short Message
Service is a text messaging service which allows mobile phones to exchange
short text messages.

MMS (As): Multimedia Messaging Service (MMS) is an extension of SMS,
including multimedia content over a cellular network. It extends SMS
capability, allowing text messages greater than 160 characters. MMS can
also deliver a variety of media such as video, image, or audio.

bandwidth
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Figure 1. Diffusion of mobile services.

Figure 1 shows the relationships among network technologies and mobile
applications, depending on time and bandwidth (Buellingen and Woerter,
2004).
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3.2. Main and Sub-Criteria for the Evaluation of M-commerce
Technologies

4 main criteria and 14 sub-criteria are used for evaluating m-commerce
standards and Technologies in this paper. These criteria were selected from
the studies of Buellingen and Woerter (2004), Anckar and D’Incau (2002),
Abdelkarim and Nasereddin (2010), and Alturaigi and Altameem (2015). In
addition, the opinions of experts in the e-commerce sector are also taken
into account. The main and sub-criteria are explained below:

Economic Trends (ET): Under the economic trend criterion, four sub-
criteria are defined: prices for mobile devices (ET;), prices of the mobile
services (ET,) and demand factors (ET3). Both prices of mobile devices and
prices of mobile services are separate price-based criteria. The demand
factor is a criterion that expresses the need for mobile commerce and mobile
services.

Social Trends (ST): This main criterion defines the need for increased
mobility (ST;), market liberalization (ST,) and increasing demand for
comfort (SC3). The demand for mobility is a leading force behind mobile
banking, entertainment and marketing, and supported by the uniting world
of computers and mobile devices. Comfort is the ability to access business
activities anytime anywhere.

Technological Possibilities (TP): It is a main criterion defining the
technologies of mobile devices (TP;), interface software development (TPy),
transmission rate (TP3), user-friendliness (TP4) and personalization (TPs).
The first criterion refers to the compliance between the mobile device
technologies and mobile commerce. Interface software development allows
an interaction between users, and mobile commerce and device. The
transmission rate is an important factor for mobile communication. User-
friendliness explains the ability to access business activities and
communication services with ease of use. Personalization provides time
saving, comfort, and timeliness of information, flexibility and reduced
search cost in the mobile commerce (Buellingen and Woerter 2004). It can
be said that mobile devices could become the primary e-commerce tool for
delivering personalized information, products, and services; even though
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consumer personalization applications on mobile devices are still limited
(Abdelkarim and Nasereddin, 2010).

Data Security and IT Security (ITS): It is a main criterion that defines
data protection (ITS;), data security technologies (ITS;) and international
laws and standards (ITS3). Data protection is a vital condition in perfecting
mobile business processes. Data security technologies contain data masking,
backups, and hardware-based mechanisms for protecting data, disk
encryption and data erasure.

A hierarchical structure for m-commerce technologies and standards is
illustrated in Figure 2, employing the main and sub-criteria explained above.

Evaluation of m-commerce standards and technologies

Y

Econornmuc Trends Social Trends Technological Data and IT
Possibilities Security
L 4 L 2 L ) w
» Prices for mobily |* Increased Mobility|  |» Mobis device |+ Data protection
devices » Miarkst technologies s Data Security
*Prices  of  thg Libetalization o Interface  softward Technelogies
mohile services » Comfort development » International laws
# Demand factor « Transmission rate ond standards
» Uszer-Friendliness
» Personalization
GSM ﬁ;:f Wireless SMS MMS
Versions Networks

Figure 2. The hierarchy of the mobile commerce technologies and
standards.
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4. CHOQUET INTEGRAL METHOD

One of the methods used to solve MCDM problems is the Choquet integral.
With this method, the expected benefit of an uncertain event can be
measured. Academicians have developed many techniques for MCDM
problems and solved problems in many different areas with these methods
(Chang, 1996; Mikhailov, 2002; Kahraman et al., 2004; Gu and Zhu, 2006;
Wang et al., 2008; Deveci et al., 2018; Khan et al., 2021). Our methodology
follows Tsai and Lu's (2006) approach to Auephanwiriyakul et al. 2002).

The methodology is as follows (Tsai and Lu, 2006; Demirel et al., 2010;
Cetin Demirel et al., 2017):

Step 1. Conducting a survey to obtain linguistic preferences. To quantify all
linguistic terms for tolerance range, perceived performance levels of
alternative m-commerce technologies and degree of importance; trapezoidal
fuzzy numbers are used.

Linguistic terms given by respondent t for criteriai is identified as
At = (af;,al,, al5,at,), perceived performance levels by
P! = (p}, ph, phs, L), and the tolerance zone by éf = (ef;, el,, el, ely).

The average of the values obtained from more than one expert is calculated
by Eq.(1).

A= 2(:1 A = Zf:la;l Z(:laitz Zf:lait?» Z;ah 1
k k ' k ' k ' k 1)

Step 2. Normalize the alternative technology value for each criterion using
Eq. (2).

f= | f= | [fo.fo] @

ad0,1] ad0,1]
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Where f; € F(s) is a fuzzy-valued function, F(S) is the set of all fuzzy-

valued functions and £, fi* = [fie fik] = L[“, p,ex are o-level

cuts of p{* and & for all x= [0,1].

Step 3. Use EQ.(3) to calculate the alternative technology value of
dimension j.

©ffdG- | [©)ff.dg.©ff.dg:) 3)

where @; : P(S) > (R"), G, =[07. 7], 9 =[9i,. 9],
f:S—I(R"), and f =[f",f fori=1,2,3,.

For this alternative technology value to be calculated, a A value and the
fuzzy measures g(A(i)), i=1,2,...,n, are needed. These can be obtained from
the following Egs. (4), (5), and (6) (Sugeno 1974; Ishii and Sugeno 1985):

9(An)=0lisn )=, @
o(A)=9+9(Au )+ 10.0(Auy)  where 1<i<n (5)

%{ [+ 49(A —1} if 120 ©
> o(A if 1=0

Where, A;nA; = @ foralli,j=123,...,nandi=],and Ae(—1,00].
Let u be a fuzzy measure on (I, P(I)) and an application f:1 —» R* .

The Choquet integral of f with regard to u is defined by:
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CILZSCRIEEIN 0

Where O is a permutation of the indices in order to have

f(a(l)) <. < fo(m) Ay ={o(D),..,a(n)}and f(a(O)) =0

by convention.

Step 4. Use a hierarchical process to aggregate all dimensional performance
levels of the technology alternatives into overall performance levels,
applying the two-stage aggregation process of the generalized Choquet
integral. This is represented in Eq. (8). The overall performance levels yield
a fuzzy number, V/ .

ET1
sub criteria : [ETZ} - main criterion, : ET = (C) [ fidg
ET3

Overall Value,: A, = (C) [ fdg (8)

ITS1
sub criteria : }]TSZ] - main criteriony: ITS = (C) [ f,dg
ITS3

Step 5. Assuming the membership of /' is pu;(x); the fuzzy number V/ is
defuzzified into a crisp value v by using Eq. (9), and a comparison of the
overall performance levels of alternative m-commerce technologies is made.
Finally, weak and advantageous criteria among the technology alternatives
are compared using Eq.(1).

F(A):a1+a2;a3+a4 ©)
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5. APPLICATION

This study aims to evaluate the alternatives of m-commerce technologies
with regard to some conflicting criteria. The hierarchy in Section 3 was
established by experts from IT (3 experts), E-Commerce (2 experts), and
GSM (3 experts). These eight experts confirmed the criteria and sub-criteria
and decided to use the evaluation scale in Table 1 (Delgado et al., 1998).
Considering the experiences and positions of the field experts, it was
accepted that all of them were of equal importance. Arithmetic mean was
used in calculating the mean of the mathematical equivalents of the
linguistic expressions obtained from the experts (Tsai and Lu, 2006).

Table 1. A nine-linguistic-term scale representing the relationship between
trapezoidal fuzzy numbers and degrees of linguistic importance.

Low/High Levels The degrees of importance | Trapezoidal

Label = Linguistic terms | Label = Linguistic terms fuzzy numbers

EL | Exfralow EU  ExtraUnmportant | (0,0.0.,0)

VL | VeryLow VU Very Unimportant | (0,0.01,0.02,0.07)

L Low U Unitmportant (0.04,0.1,0.180.23)

5L Slightly Low SU  Slightly Unimportant | (0.17,0.22,0.36,0.42)

M Middle M Middle (032,041,038,0.63)

SH | Slightly High 81 Slightly Important | (0.38,0.63,0.8,0.86)
High HI High Important (0.72,0.78,092.097)

VH | VeryHigh VI Very Important (0.93,098,0.95.1.0)

EH | ExtraHigh El Extra Important (LLLI)

The data are obtained that the individual importance of main and sub-
criteria and their tolerance zones from the experts. While obtaining data
from experts, experts make linguistic evaluations. Table 2 shows these data
that were obtained from an expert.
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Table 3 presents the average results that were evaluated by experts. Each
expert’s individual evaluations are combined by calculating the arithmetic
mean of these numerical values by Eq.(1) in Step 1.

Table 2. Individual importance of criteria, tolerance zones, and an expert’s

linguistic evaluation of each m-commerce technology.

Main Sub-Criteria | Individual | The M-Commerce lechnologies and
Criteria importance | Tolerance Standards
of criteria | Zone JGand | .
GSM Upper VSIS qui MAS
Versi Networks |
ersion
Economic
Trends
Srea: of ol H MLH | | M M W H
s of e moule VH pMsH | E | H s | H | M
Demand factors M BLVE] | M VH VH SH S
Social Trends M
Increzsed mobility VH LMVH] SH VH H M SH
Markst iberalization 54 DEH | E EH VH M | M
Comfort M MEH | M HE L M | W
Technologieal
Possibilifies VH
Technologies of
Techtulogi: 0 FH MEH | M EH FH M | SH
Interface sofiware
developent VH [LLVH] EL EH VH 8L M
Trapsmission rate M LVg | | VH L | VH
User-friapdlingss §H [LH] M H L L | €
Parzomalizzsion H L, L H L H H
Data and IT
Security FH
Diasa protection H M H] M 5H H M M
Diata zecunty
techmologies VH (L VE] M VH H H H
Intemational laws and
et VH MH | M HE M| M

The tolerance zones indicated in Table 3 have been obtained as follows: The
first two numerical values of the lower linguistic value of a tolerance zone
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in Table 3 are combined with the last two numerical values of the upper
linguistic value of the same tolerance zone. If the tolerance zone is
[(0.01,0.04,0.07,0.12), (0.59,0.66,0.81,0.86)], then the combined tolerance

zone is (0.01, 0.04, 0.81, 0.86).

Table 3. The average results for Choquet Integral which are evaluated by
eight experts.

. Th? Perceived Performance Levels of Alternative Technologies
Criteria .Ind|V|duaI Combined
importance Tolerance

ET (0.79,0.85,0.94,0.98)

ET1 (0.4,0.47,0.62,0.68) | (0.01,0.04,0.81,0.86) | (0.07,0.11,0.19,0.24) (0.27,0.35,0.51,0.57)  (0.36,0.42,0.58,0.64) (0.01,0.04,0.07,0.12)  (0.59,0.66,0.81,0.86)
ET2 (0.61,0.67,0.79,0.84) | (0.27,0.35,0.84,0.9) | (0.63,0.68,0.84,0.9)  (0.63,0.68,0.84,0.9)  (0.41,0.48,0.65,0.72) (0.4,0.47,0.62,0.68)  (0.41,0.48,0.65,0.72)
ET3 (0.77,0.8,0.86,0.88) | (0.27,0.35,0.99,1) (0.66,0.72,0.83,0.87)  (0.95,0.99,0.99,1) (0.61,0.67,0.79,0.84)  (0.49,0.56,0.73,0.79)  (0.49,0.54,0.69,0.75)
ST (0.45,0.53,0.69,0.76)

ST1 (0.95,0.99,0.99,1) (0.27,0.35,0.94,0.98) | (0.49,0.56,0.73,0.79) (0.79,0.85,0.94,0.98) (0.4,0.47,0.62,0.68)  (0.41,0.48,0.65,0.72) (0.49,0.56,0.73,0.79)
ST2 (0.13,0.18,0.3,0.36) | (0.27,0.35,0.99,1) (0.72,0.78,0.92,0.97)  (0.95,0.99,0.99,1) (0.74,0.8,0.9,0.94) (0.27,0.35,0.51,0.57)  (0.49,0.56,0.73,0.79)
ST3 (0.45,0.53,0.69,0.76) | (0.31,0.38,0.99,1) (0.54,0.61,0.77,0.83)  (0.95,0.99,0.99,1) (0.36,0.43,0.56,0.62)  (0.41,0.48,0.65,0.72)  (0.49,0.56,0.73,0.79)
TP (0.84,0.87,0.93,0.95)

TP1 (0.98,0.99,0.99,1) (0.27,0.35,0.99,1) (0.27,0.35,0.51,0.57)  (0.98,0.99,0.99,1) (0.88,0.92,0.97,0.99) (0.54,0.61,0.77,0.83) (0.61,0.67,0.79,0.84)
TP2 (0.95,0.99,0.99,1) (0.31,0.36,0.99,1) (0.35,0.41,0.55,0.6)  (0.95,0.99,0.99,1) (0.79,0.85,0.94,0.98)  (0.36,0.42,0.58,0.64) (0.54,0.61,0.77,0.83)
TP3 (0.52,0.6,0.71,0.77) | (0.06,0.08,0.97,0.99) | (0.07,0.11,0.19,0.24) (0.77,0.8,0.91,0.94)  (0.88,0.92,0.97,0.99) (0.12,0.17,0.26,0.32) (0.73,0.79,0.85,0.88)
TP4 (0.63,0.68,0.84,0.9) | (0.18,0.24,0.96,0.99) | (0.49,0.56,0.73,0.79) (0.86,0.91,0.96,0.99) (0.36,0.42,0.58,0.64) (0.18,0.24,0.37,0.43) (0.27,0.35,0.51,0.57)
TP5 (0.79,0.85,0.94,0.98) | (0.07,0.11,0.96,0.99) | (0.31,0.38,0.52,0.58) (0.79,0.85,0.94,0.98) (0.07,0.11,0.19,0.24) (0.86,0.91,0.96,0.99) (0.74,0.8,0.9,0.94)
ITS (0.88,0.92,0.97,0.99)

ITS1 (0.67,0.73,0.88,0.93) | (0.27,0.35,0.88,0.93) | (0.27,0.35,0.51,0.57) (0.49,0.56,0.73,0.79) (0.67,0.73,0.88,0.93) (0.27,0.35,0.51,0.57) (0.32,0.41,0.58,0.65)
ITS2 (0.86,0.91,0.96,0.99) | (0.45,0.53,0.99,1) (0.45,0.53,0.69,0.76)  (0.95,0.99,0.99,1) (0.86,0.91,0.96,0.99) (0.72,0.78,0.92,0.97) (0.67,0.73,0.88,0.93)
ITS3 (0.95,0.99,0.99,1) (0.54,0.61,0.99,1) (0.54,0.61,0.77,0.83)  (0.95,0.99,0.99,1) (0.86,0.91,0.96,0.99) (0.54,0.61,0.77,0.83) (0.54,0.61,0.77,0.83)

Table 4 and Table 5 illustrate the evaluation
Choquet integral for a=0 and o=1. For the sub-criteria,

results by

the generalized
Eq.(2) is used.

Eq.(3) is used for the main criteria. In Table 4, for instance, the value
[0.105, 0.615] of “alternative 1 and sub-criterion ET1” is obtained in this

way:

foe=[ff

. 1_[0.07,0.24]-[0.01,0.86]+[1

hal

2
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The aggregated Choquet integral values for the main criterion ET are
calculated as follows. Tables 4 and 5 demonstrate the normalized
discrepancies and alternative technology values (Choquet integrals).

(©)f fo0g,, = 0.3401

(©)f f.o0g;, =0.8108

That is,

(C)| fdg =[0.3401 0.8108

Table 4. Evaluation results by the generalized Choquet Integral for o=0.

Individual The normalized discrepancy f; =[f,”, f,"] and alternative technology value
importance
Criteria | of criteria [(C) j f-dg~,(C) j fdg*]
- +
[9: 0] A A, A, A, As
ET [0.3401, 0.8108] [0.4417,0.8586] [0.2932, 0.8036] [0.2396, 0.7519] [0.2969, 0.8654]
ET, |[04068] |[0.1050615] [0.205078]  [0.250.815]  [0.0750.555]  [0.365,0.925]
ET, |[0.61,0.84] |[0.3650815] [0.3650815] [0.2550.725]  [0.250.705]  [0.255,0.725]
ET, |[0.77,0.88] |[0.33,0.8] [0.4750.865]  [0.3050785]  [0.2450.76]  [0.2450.74]
ST [0.2745,0.7924] [0.4414,0.8586] [0.2296,0.7518] [0.2138,0.725] [0.2545, 0.76]
ST, |[0.951] [0.2550.76]  [0.4050.855]  [0.21,0.705]  [0.215,0.725]  [0.255,0.76]
ST, |[0.130.36] |[0.36,0.85] [0.4750.865]  [0.37,0.835]  [0.1350.65]  [0.245,0.76]
ST, |[0.450.76] |[0.27,0.76] [0.4750.845]  [0.18,0.655]  [0.2050.705]  [0.245,0.74]
TP [0.222, 0.8] [0.4897, 0.9547] [0.4422,0.9408] [0.4004,0.9564] [0.3674,0.9345]
TP, [[0.981] [0.1350.65]  [0.49,0.865]  [0.44,0.86] [0.27,0.78] [0.305,0.785]
™, |[[0.951] [0.1750.645]  [0.4750.845]  [0.3950.835]  [0.18,0.665]  [0.27,0.76]
TP, |[0520.77] |[0.04,0.59] [0.39,0.94] [0.4450965]  [0.0650.63]  [0.37,0.91]
TP, |[06309] |[0.250805]  [0.4350905] [0.1850.73]  [0.0950.625]  [0.14,0.695]
TP, [[0.79,0.98] |[0.16,0.755]  [0.4,0.955] [0.040.585]  [0.4350.96]  [0.375,0.935]
ITS [0.2678,0.655] [0.475,0.7748] [0.43,0.8258]  [0.3474,0.7589] [0.3259, 0.7395]
ITS, |[0.67,093] |[0.17,0.65] [0.28,0.76] [0.37,0.83] [0.17,0.65] [0.195,0.69]
ITS, [0.86,0.99] [0.225,0.655] [0.475,0.775] [0.43,0.77] [0.36,0.76] [0.335,0.74]
ITS; | [0.951] [0.27,0645]  [04750.73]  [0.430.725]  [0.27,0.645]  [0.27,0.645]
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Table 5. Evaluation results by the generalized Choquet Integral for a=1.

The normalized discrepancy fi =[f,”, f,"] and alternative

_Ind|V|duaI technology value
|mportance
Criteria | of criteria [(©) j f-dg~,(C) j fdg*]
- +
(9. 0] A N N A N
[0.3932, [0.478, [0.3354, [0.2983, [0.3622,
ET 0.7406] 0.8093] 0.7475] 0.6799] 0.8023]
ET, |[0.47,062] |[0.150.575] [0.27,0.735]  [0.305,0.77]  [0.115,0.515] [0.425,0.885]
ET, [0.67,0.79] [0.42,0.745] [0.42,0.745] [0.32,0.65] [0.315,0.635] [0.32,0.65]
ET, |[0.8,0.86] |[0.3650.74] [0.5,0.82] [0.34,072]  [0.285,0.69]  [0.275,0.67]
[0.3253, [0.4829, [0.2898, [0.2698, [0.3007,
ST 0.7209] 0.8073] 0.6766] 0.6498] 0.6898]
ST, [0.99,0.99] [0.31,0.69] [0.455,0.795] [0.265,0.635] [0.27,0.65] [0.31,0.69]
ST, |[0.180.3] |[0.395,0.785] [0.5,0.82] [0.405,0.775] [0.18,0.58]  [0.285,0.69]
ST, |[0.53,0.69] |[0.31,0.695] [0.5,0.805]  [0.22,059]  [0.245,0.635] [0.285,0.675]
[0.2712, [0.471, [0.4502, [0.4143,
TP 0.7375] [0.5,0.9139] 0.9058] 0.9121] 0.8911]
TP, |[0.99,099] |[0.180.58]  [0.50.82] [0.465,0.81] [0.31,071]  [0.34,0.72]
TP, [0.99,0.99] [0.21,0.595] [0.5,0.815] [0.43,0.79] [0.215,0.61] [0.31,0.705]
TP, |[0.6,0.71] |[0.07,0.555]  [0.415,0.915] [0.475,0.945] [0.1,0.59] [0.41,0.885]
TP, |[0.68,0.84] |[0.3,0.745]  [0.4750.86] [0.23,067]  [0.14,0.565]  [0.195,0.635]
TPs |[0.85,0.94] |[0.21,0.705]  [0.445,0.915] [0.075,0.54] [0.475,0.925] [0.42,0.895]
[0.3874, [0.3646,
ITS [0.3096, 0.58] [0.5,0.7284] [0.46,0.759] 0.6904] 0.6726]
ITS; |[[0.73,088] |[0.2350.58] [0.34,0.69]  [0.4250.765] [0.235,0.58]  [0.265,0.615]
ITS, [[0.91,096] |[0.27,058]  [0.5,0.73] [0.46,0.715]  [0.395,0.695] [0.37,0.675]
ITS; [[0.99,099] |[0.31,058]  [0.5,0.69] [0.46,0.675] [0.31,058]  [0.31,0.58]

In Table 6, using the calculation for Choquet integral just above, the overall
m-commerce technology values are obtained. In this table, all trapezoidal
fuzzy numbers are also given as crisp numbers.
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Table 6. Defuzzified overall values of alternative m-commerce technologies
using generalized Chouget Integral.

()| fdg petuzitied (C) [ fdg
Criteria
Ay A As Ay As Al A2 A3 A4 A5
Overall | 0.5 (0.4867, 0.4996, 04375, Sns Sy
tech. | gsg16. 0.7303, 0.7766) 8"7‘282'0827) 0.6926, 0.6748, 0485 0623 0622 0570 0.545
value | 0.6564) 7605, 0. 0.7609) 0.7415)
(0.340.0393. (0441047 (0.293,0335  (0.239.0.298. (0.296. 0.362.
ET  |0740.0810) 0800.0858  0747,0803) 0679.0751) 0802 0865 |O0571 0646 0544 0492 0581
(0.105.015.  (0.205.0.27.  (0.25.0305.  (0.075.0.115. (0.365. 0.425.
ET: | gs575.0615 0735 078) 0.77.0815)  0.515.0555) 08850925 | 0361 0497 0535 0315 065
(0.365.042.  (0.365.0.42.  (0.255.0.32.  (0.25.0.315.  (0.255.0.32.
ET> | (7450815 0745.0815 0650725 06350705 0650725 |0-586 0586 0487 0476 0.487
(0.33.0365.  (0.475.05. (0.305.034.  (0.245.0.285.  (0.245.0.275.
ETs | 07408 0.82. 0.865) 0.72.0785)  0.69.076)  067.074) | 0558 0665 0537 0495 0.482
(0.27%5. (0.229.
(0.2138. (0.2545.
0.3253. (0.4414.0.4829,  0.2898.
ST 0.7200. 0.8073, 0.8586)  0.6766. 0.2698. 0.3097. 0.528 0.647 0.487 0.464 0.503

0.7924) 0.7518) 0.6498. 0.725) 0.6898. 0.76)

(0.255. 0.31. (0.405. 0.455. (0.21. 0.265. (0.215. 0.27. (0.255. 0.31.

STy 0.69. 0.76) 0.795. 0.855) 0.635.0.705)  0.65.0.725) 0.69. 0.76) 0.503 0627 0453 0465 0.503

(0.36.0.395.  (0.475.05. (0.37.0.405.  (0.135.0.18.  (0.245. 0.285.
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As Table 6 indicates, Alternative 2 is generally better than the other
alternatives. This alternative is the best option in terms of all criteria except
three criteria. It is not the best at ETq, TPs, and ITS;. Alternative 5 is the
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best at ET4, Alternative 4 is the best at TPs, and Alternative 3 is the best at
ITS;.

Figure 3 illustrates the main criteria for the sensitivity analysis. In this
analysis, only one criterion is taken each time and these criteria are given
(0,0,0,0) and (1,1,1,1) values, respectively. Then the new values of
alternatives are obtained by solving the problem again with the new value of
this criterion.

0,75 —&— Alternative 1

0,7 .
Alternative 2
0,65

0,6 —a— Alternative 3

0,55
== Alternative 4

0,5
0,45 Alternative 5

0,4

Figure 3. Sensitivity analysis.

From Figure 3, it is seen that Alternative 2 is almost insensitive to the
changes in the values of the considered criteria. Alternative 1 is also
insensitive and it is the worst among all.

An analysis of the results sets 3G and Upper Version as the best alternative.
Wireless Networks is the second best; SMS and MMS, having similar
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results, are slightly worse than Wireless Networks. GSM s in the last place
by being the worst alternative in each case. It can be seen from the
sensitivity analysis study carried out that the best alternative maintains its
first position in different criterion weights.

6. CONCLUSION

Constructed from the concept of fuzzy measure, Choquet integral is capable
of taking into account the interaction between criteria. When criteria are
independent, it identifies with the weighted arithmetic mean. M-commerce
makes it possible for users to access the Internet without having to find a
place to plug in. M-commerce evaluation criteria have many interactions. So
the m-commerce technologies is evaluated by using Choquet integral. The
sensitivity analysis shows that m-commerce technologies have low
sensitivity. An alternative saves its position in all the cases of sensitivity
analysis. For further research, | suggest different MCDM techniques to be
used and the obtained results be compared with this paper’s. Furthermore,
the output of this paper can be taken into account and the weak points of
suggested technologies can be eliminated for improvement.
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ABSTRACT

With the impact of the COVID-19 pandemic continuing to be felt globally, it
is essential that people quickly adapt to a new virtual business landscape, in
order to continue to provide a valuable conference experience.
E-conference, in other words web conference or virtual conference, is an
online conference that involves people participating in a conference through
a virtual environment on the web, rather than meeting in a physical
location. The objective of this paper is to inspect several reasons of
behavioural intention to use an e-conference system by utilizing the
modified technology acceptance model (TAM). Together with primary
elements of TAM, in this particular paper, additional constructs such as
satisfaction, time, price savings, technical support, mobile anxiety, social
influence and convenience are taken into account. Total of 203
questionnaires is gathered through academicians in Turkey. To evaluate the
data and examine the proposed hypotheses, the Structural Equation
Modeling (SEM) methodology is implemented by utilizing SmartPLS 3.2.7.
The results indicate that convenience, mobile anxiety, satisfaction,
perceived usefulness and social influence are significantly predicting the
behavioural intention. This paper enables theoretical and practical
implications for authorities seeking to implement an e-conference.

Keywords: E-conference, Structural Equation Modeling, Technology
Acceptance Model, Price Savings, Mobile Anxiety.
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COVID-19 PANDEMIi SURESINCE E-KONFERANS KABULUNUN
BELIRLEYICIiLERI

0z

Kiiresel olarak hissedilmeye devam eden COVID-19 salgimimin etkisiyle,
insanlarin yeni bir sanal is ortamina, yani yiiz yiize goriismeden sanal
toplanti  formatina, gegise hizla adapte olmasi olduk¢a onemli.
E-konferans, diger bir deyisle web konferansi veya sanal konferans, fiziksel
bir yerde toplanti yapmak yerine web iizerindeki sanal bir ortam
araciligiyla bir konferansa katilan kigileri iceren ¢evrimici bir konferanstir.
Bu ¢alismamin amaci, degistirilmis teknoloji kabul modelini (TKM)
kullanarak e-konferansi kullanmak igin ¢esitli davranissal niyet faktéorlerini
incelemektir. TKM 'nin temel wunsurlart ile birlikte, bu makalede
memnuniyet, zaman, fiyat tasarrufu, teknik destek, mobil kaygi, sosyal etki
ve kolaylik gibi ek yapilar dikkate alinmigtir. Tiirkiye'deki akademisyenler
araciligiyla toplam 203 anket toplanmistir. Verileri degerlendirmek ve
onerilen hipotezleri test etmek icin SmartPLS 3.2.7 yazilimi kullanilarak
Yapisal Esitlik Modelleme (YEM) metodolojisi uygulanmistir. Sonuglar,
kolaylik, mobil kaygi, memnuniyet, algilanan yararlilik ve sosyal etkinin
davranmissal niyeti anlamli sekilde etkiledigini géstermistir. Bu makale, e-
konferansi uygulamak isteyen yetkililer igin teorik ve pratik birtakim
ctkarimlar saglamaktadir.

Anahtar Kelimeler: E-konferans, Yapisal Esitlik Modellemesi, Teknoloji
Kabul Modeli, Fiyat Tasarrufu, Mobil Kaygt.
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1. INTRODUCTION

COVID-19 (Novel coronavirus) is first documented at the end of 2019 in
Wuhan, China as the fastest-growing epidemic of coronavirus in the last
decades (World Health Organization, 2020a). Compared to other epidemics,
both in China and the whole globe, COVID-19 is unique in terms of its
extraordinary morbidity and mortality (World Health Organization, 2019).
At the end of January 2020, the World Health Organization confirmed the
epidemic as a worldwide general health emergency (World Health
Organization, 2020b). Therefore, it is vital to understand the progress of
scientific information about COVID-19 to direct the future studies and
policy-making.

In the literature, there are numerous studies on COVID-19, which are
mainly focused on developing mathematical or decision-making models, in
different disciplines. For instance, Whitelaw et al. (2020) proposes an
agenda for the novel digital tools in managing pandemic, and mentions
countries that have implemented these tools successfully. Mbunge (2020)
analyzes the possible opportunities and challenges of integrating emerging
technologies into COVID-19 contact tracing. Zolfani et al. (2020) proposes
a gray-based decision support framework to select a site for hospitals for
COVID-19 patients in Istanbul, Turkey. Mollenkopf et al. (2020) examines
the supply chain management of the food industry during COVID-19
pandemic. Rizou et al. (2020) reviews the transmission ways of COVID-109.
Marelli et al. (2021) evaluates the psychological impact of COVID-19,
specifically sleep quality, on administration staff and students in Italy.
Tirkolaee et al. (2021) presents a mathematical model in order to manage
waste management during the pandemic. Albahri et al. (2020) develops a
model for the convalescent plasma transfer to the COVID-19 patients using
machine learning and multi-criteria decision-making methods (MCDM).
Lastly, Bonifati et al. (2020) shares their decisions, experiences, and lessons
learned from the conference that moved to a fully synchronous online
experience due to the COVID-19 outbreak.

Technology is now at its height and it is the key component of the everyday
lives of people. Technology is an unavoidable element, whether it is in
business or for homes. One of the new additions that has really benefited
researchers, scholars, business owners to a great extent is e-conference or
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electronic conference. With the effects of the pandemic, like COVID-19,
still being felt worldwide, it was important for individuals to adapt rapidly
to a modern virtual work environment, in order to maintain the valuable
conference experience. The definition of e-conference is an electronic
meeting in which individuals join a conference via an electronic medium.
While individuals sit and discuss any problems with each other in a
conventional conference, two or more individuals are together in a virtual
realm in the event of an e-conference. Therefore, people can also attend
from different parts or corners of the world for a meeting or conversation
without taking a flight or driving long distances.

Due to its infinite advantages, the e-conference system is becoming
extremely important. Firstly, a huge amount of money and time has been
saved by e-conferencing by cutting the expenses of flights and
accommodation. Furthermore, it may take more time and effort to arrange
conventional meetings than to simply invite participants to an e-conference.
In e-conferences, the host of the meeting does not have to spend a huge
amount of effort to reserve a conference room, to prepare the agenda and to
schedule a date that will be suitable for everybody, which are inevitable in
conventional ones. Thirdly, it is not really easy for individuals to drive such
long distances to attend a conventional meeting that is unexpectedly
scheduled. E conference allows you to communicate anytime and anywhere.
All you need is a good connection to the internet and a computer such as a
laptop or tablet. Finally, e-conference systems are frequently used to
minimize the impact of the negative situations brought about by the Covid-
19 epidemic.

In spite of the fact that the usage of e-conference systems increases, studies
on acceptance of e-conference system are limited. Hence, our objective is to
fill this gap by discovering reasons affecting academicians’ preferences of
the e-conference system in Turkey. So as to develop a theoretical model to
examine the e-conference acceptance, the TAM was utilized.

The remaining of this study is provided as follows: The next section reviews
the background of the subject. Then, research methodology and hypotheses
are provided. Lastly, results and recommendations for further study are
presented in the last sections.
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2. LITERATURE REVIEW

As already mentioned in the previous part, there are many advantages of
using e-conference systems. However, users' attitudes about adopting and
accepting the e-conference systems may be positive or negative. These
attitudes are very important in evaluating the system overall performance
since the acceptance of new technology can only be achieved by user
acceptance. At that point, it should be clarified that the experienced, talented
and innovative individuals may have a positive attitude about these systems
at the first sight. On the other hand, these kinds of users should also be
supported by activities such as technical support, training, etc. Therefore,
antecedents of adoption of the e-conference systems must be surveyed
carefully to understand the possible problems better.

In literature, a wide variety of methods; for instance, theory of reasonable
action, theory of planned behavior and technology acceptance model (TAM)
have been proposed to determine the factors affecting the users' attitudes.
However, in order to interpret the behavioural intention to use information
systems e.g. e-conference systems, researchers commonly employ the TAM
since it emerged from both theory of reasonable action and, theory of
planned behavior (Sternad & Bobek, 2013).

Davis et al. (1989) has developed the TAM to enlighten the behavior of
users towards adoption or usage of the information technologies. The
method contains two specific beliefs such as perceived ease of use (PEOU)
and perceived usefulness (PU). According to Davis et al. (1989), these two
beliefs are the main determinants of intention to use. In this study,
researchers also show that the most significant factors for accepting a new
technology are PEOU and PU. Lee et al. (2011) prove that these factors also
play an essential role in reducing the user resistance to adoption.

TAM is now a widespread analytical technique for evaluating acceptance of
new systems in several businesses; for instance, healthcare, energy,
education, etc. Some of the researches in TAM can be briefly summarized
as follows: wireless internet systems (Lu et al., 2003), internet banking (Lai
& Li, 2005), online shopping and e-commerce (Ha & Stoel, 2009; Pavlou,
2003), smartphones (Ozbek et al., 2014), enterprise resource planning
(Hancerliogullari Koksalmis and Damar, 2021), e-learning and m-learning
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(Gomez-Ramirez et al, 2019; Al-Adwan et al., 2018), green roof systems
(Hancerliogullari Koksalmis & Pamuk, 2021), social media (Rauniar et al.,
2014), e-hospitals (Chang et al., 2015), telemedicine (Kowitlawakul, 2011),
medical devices (Koksalmis, 2019), e-commerce (Hancerliogullari
Koksalmis & Gozudok, 2021).

Structural Equation Modeling (SEM) observes the connections between
independent and dependent variables, statistically (Ulucan, 2018). It
contains two essential phases. Initially, a series of regression equations
represent the causal processes. In the second stage, the structural
relationships are formed visually to show the relations in a better way
(Byrne, 2011). SEM aims to determine whether the formed theoretical
model is supported by the existing data. Also this technique utilizes the
hypothesis testing to examine the theoretical models and thus uncover the
relationships between constructs (Schumacker & Lomax, 2012). The
existing data is evaluated using a multivariate analysis approach, the partial
least squares structural equation modeling (PLS-SEM), for statistical
analyses. PLS-SEM method has many benefits. Some of these benefits
include not requiring specific assumptions related to data and distributions
for variables; assuming errors are not correlated; not requiring large samples
(Sternad et al., 2011).

However, when we surveyed the literature, we observed that there is a
scarce of literature about the factors affecting the behavioural intention to
use e-conference systems. In spite of the increasing practice of e-conference
systems, studies about factors affecting the acceptance of e-conference
systems are very limited. In response to this shortage, we contribute to the
related literature by developing an integrated model to examine users’
intention to use e-conference through the TAM. The PLS-SEM method has
been applied. We aim to fill the gap in literature by exploring the dynamics
that impact the acceptance of an e-conference system in Turkey during
COVID-19 pandemic.

3. RESEARCH MODEL AND HYPOTHESES DEVELOPMENT

While building our research outline, we apply the TAM Original TAM
involves PU, PEOU, actual use (AU) and behavioural intention to use (BI).
From the perspective of TAM, the behavioural intention to use is suggested
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to be influenced by both perceived usefulness and perceived ease of use. It
studies the user’s acceptance for an information system and one of the most
influential models in this subject (Lee et al., 2003; Venkatesh & Dauvis,
1996). Fig. 1 depicts the developed research model.

BI is “the degree to which a person has formulated conscious plans to
perform or not perform some specified future behaviour” (Venkatesh,
2000). This implies likelihood that a person is occupied with a specific
behaviour (Ajzen & Fishbein, 1980).

CON refers “individual’s preference for convenient products and services.”
(Hsu & Chang, 2013). In other words, a system is considered to be
convenient when it saves time for a user. Several researches have shown the
link between convenience and Bl (Hsu & Chang, 2013; Hazen et al., 2015).
So, the following hypothesis is proposed:

H1: “Convenience is positively linked to the behavioural intention to use e-
conference.”

Sl is “a person’s perception that most people who are important to him think
he should or should not perform the behaviour in question” (Fishbein &
Ajzen, 1975). In theory of reasonable action and Extended TAM, social
influence, which directly impacts Bl, is indicated as a subjective rule.
Throughout the initial phases of personal interaction with the technology,
social influence is a key. It is suggested that the effect of SI on BI is
positive. Users want to use an e-conference system if it's used or suggested
to be used by their relatives, networks or colleagues. So, the following
hypothesis is proposed:

H2: “Social influence is positively linked to the behavioural intention to use
e-conference.”

SAT is well-defined as “a state when individuals feel satisfied, neutral, or
dissatisfied when outcomes are greater, equal to, or below expectations or
desires” (Amoroso & Lim, 2017). The more the user is fulfilled and
satisfied, the more he/she has a tendency to have a positive demeanor
towards using. As Ho (2010) proposed, satisfaction is positively related to
intention and attitude. Numerous studies provide a connection between
satisfaction and attitude in the literature (Basak & Calisir, 2015; Ho, 2010;
Liao et al., 2009).
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So, hypothesize is developed as follows:

H3: “Satisfaction will have a positive impact on the behavioural intention
to use e-conference.”

TIME effectiveness is a proportion of the exchange time costs. According to
Becker (1965), the shopper amplifies their utility subject to pay
requirements as well as time imperatives (Dellaert et al., 1998). By
diminishing data asymmetry and amazements, for example, conveying
incorrectly items and missing conveyance dates, clients find web based
shopping simple to utilize and less tedious. If e-conference is time effective,
users are going to be satisfied with the overall performance of the electronic
channel. Earlier research has exposed that time positively affects
behavioural intention to use (Devaraj et al., 2002). So, the following
hypothesis is proposed:

H4: “Time is positively linked to the satisfaction of e-conference.”

PR is a proportion of store ability in light of the fact that as administrative
costs decline, reserve funds could be given to purchasers (Konana et al.,
2000). If e-conference is price saving, users are going to be satisfied with
the overall performance of the electronic meeting. Earlier research has
shown that price savings positively affects satisfaction. Therefore, the
following hypothesis is proposed:

H5: “Price savings is positively linked to the satisfaction of e-conference.”

PU is “the extent to which a person believes that using a particular
technology will enhance her/his job performance,” (Davis, 1989). This
definition emphasizes the users’ efficiency expectations. Therefore, one of
the core constructs of the TAM is perceived usefulness (Lee, 2010). On the
other hand, many researchers indicate that perceived usefulness positively
affects the continuance intention (Baker-Eveleth & Stone, 2015; Lee, 2010;
Roca et al., 2006; Bhattacherjee, 2001). So, hypothesizes are developed as
follows:

H6: “Perceived usefulness is positively linked to the satisfaction of e-
conference.”
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H7: “Perceived usefulness is positively linked to the behavioural intention
to use e-conference.”

PEOU is "the degree to which a person believes that using a particular
system would be free of effort” (Davis, 1989). It implies the scholarly power
important for not only acquiring but also utilizing the innovation (Arasanmi
et al., 2017). A user, who feels it will be easy to use the e-conference, is
positive about using it. So, hypothesizes are developed as follows:

H8: “Perceived ease of use is positively linked to the behavioural intention
to use e-conference.”

H9: “Perceived ease of use is positively linked to the satisfaction use e-
conference.”

H10: “Perceived ease of use is positively linked to the perceived usefulness
of e-conference.”

MA is a person’s apprehension, anxiety, or bad emotion in real or expected
interplay with the mobile devices such as computers (Heinssen et al., 1987;
Venkatesh & Morris, 2000). In literature numerous studies revealed that
mobile anxiety became determinants of Bl and PEOU (Gefen & Straub,
2000; Pedersen & Nysveen, 2003; Gefen et al., 2003; Koksalmis, 2019).
Therefore, the following hypotheses are established as:

H11: “Mobile anxiety will have a negative impact on behavioural intention
to use e-conference.”

H12: “Mobile anxiety will have a negative impact on perceived ease of use
e-conference.”

TS is “assistance provided to users of computer hardware and software
products by knowledgeable people” (Son et al., 2012). It involves
specialized instruction, supervision, tutoring, and consultation in using
technology (Pijper et al., 2001). Several studies showed that technical
support positively affects PEOU and PU (Son et al., 2012). So, hypothesizes
are developed as follows:

H13: “Technical support will have a positive impact on perceived ease of
use of e-conference.”
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H14: “Technical support will have a positive impact on perceived
usefulness of e-conference.

Our model, which contains 10 constructs, specifically, behavioural intention
to use, convenience, mobile anxiety, perceived ease of use, perceived
usefulness, price savings, satisfaction, social influence, time and technical
support, is provided in Figure 1.

Convenience Social influence
Perceived
/' usefulness
H1, H2
H14
H7 N
Technical support
Behavioral
intention
H10
Hi1 H8 H3
Mobile anxiety .
Perceived ease of Ho Satisfaction
use
H4/\H5
Time Price savings

Figure 1. Research model.

4. RESEARCH METHODOLOGY

The current paper uses the survey method in order to gather the data and
verify the conceptual model. By doing so, relationships between constructs
and the individual responses are examined in a more suitable way (Newsted
et al., 1998). The data was gathered through an online survey system which
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has several benefits including wide-ranging sample space. Academicians in
Turkey were our potential respondents.

The survey was raised as two main parts. The first includes questions
associated with the demographic information; especially, age of the
respondents, sex, education level, work, internet usage, e-conference
experience. The second part includes the questions linked to the items
measuring BI, CON, MA, PU, CS, PEOU, SAT, SI, TIME and TS.

203 questionnaires were collected and all of them were used for the
analysis. Overall, 39.4% of respondents were women, and the respondents
have an average age of 42.3 years. Survey also shows that only 8% have had
an experience about e-conference. Table 1 provides the summary of
demographic data of the respondents.

Table 1. Demographics.

Age (years)

Max: 60 Min: 29 Average: 42.3
Gender (%)

Female: 39.4 Male: 60.6

E-conference Experience (%0)
Yes: 8 No: 92

In this study, we tried to confirm our theoretical model by implementing the
PLS-SEM, which is a multivariate investigation technique in multi-
disciplines (Hair et al., 2012). The data is analyzed with the help of
SmartPLS 3.2.7 software program.

The items related to constructs are gathered from the existing studies as we
use a literature-based model. In this study, so as to quantify the factors, we
use the five-point Likert scale. Table 2 shows the details about the items and
constructs.
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Table 2. Constructs and items.

Construct Code Sources Items
Perceived PEOU1 (Venkatesh & “Learning to operate e-
ease of use | PEOU2 Davis, 1996) conference would be easy for

PEOU3 (Koufaris, 2002) | me.”

PEOU4 “My interaction with e-
conference would be clear and
understandable.”

“It would be easy for me to
become skillful at using e-
conference.”
“I would find e-conference
easy to use.”
Perceived PU1 (Venkatesh & “Using e-conference would
usefulness PU2 Davis, 1996) increase my productivity.”
PU3 (Pavlou, 2003) | think e-conference is
PU4 (Park et al., 2004) | valuable to me.
(Fortes & Rita, “E-conference provides me
2016) access to a wide variety of
products and services.”
“Overall, I find e-conference
useful.”
Satisfaction | SAT1 (Pavlou, 2003; “I am satisfied in general with

SAT2 Bhattacherjee, my past transactions with e-

SAT3 2001) conference.”

SAT4 “My overall experience of

using e-conference is very
satisfied.”
“My overall experience of
using e-conference is very
pleased.”
“My overall experience of
using e-conference is very
delighted.”
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Continuation of the Table 2.

Time

TIME1
TIME2
TIME3

2002)

(Devaraj et al.,

“E-conference helps me to
accomplish  tasks more
quickly.”

“I did not have to spend too
much time to complete the
transaction.”

“I did not have to spend too
much effort to complete the
transaction.”

Price
savings

PR1
PR2
PR3

2018)

(Vasic¢ et al.,

“E-conference saves money in
comparison to traditional
commerce.”

“E-conference is cheaper than
traditional commerce.”
“E-conference  significantly
reduces expenses per
transaction in comparison to
traditional commerce.”

Behavioural
intention to
use

BlI1
BI2
BI3

(Lam et al., 2007)

“I intend to use e-conference
more in the future.”

“l want to use e-conference
for my everyday living.”

“It is likely that I will use e-
conference for my future
everyday living.”

Convenience

CONO1
CONO02
CONO3
CONO4

2019)

(Chau et al.,

“Learning to use the e-
conference system would be
easy for me.”

“My interaction with the e-
conference system would be
clear and understandable.”

“I have access to the e-
conference system anytime.”
“I have access to the e-
conference system
everywhere.”
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Continuation of the Table 2.

Mobile MAO1 (Chang et al., “E-conference systems do not
anxiety MAO02 2017) scare me at all.”
MAO3 “E-conference systems make
me feel uncomfortable.”
“Working with E-conference
systems makes me nervous.”
Social S101 (Venkatesh et al., | “People who influence my
influence S102 2003; Moore & behaviour think that | should
S103 Benbasat, 1991) use the e-conference system.”
S104 “People who are important to
S105 me think that | should use the
SI06 e-conference system.”

“I use the e-conference
system because of the
proportion of coworkers who
use the e-conference system”
“People in my organization
who use the e-conference
system have more prestige
than those who do

not.”

“People in my organization
who use the e-conference
system have a high profile.”

“Having the e-conference
system is a status symbol in
my organization.”
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Continuation of the Table 2.

Technical
support

TS01
TS02

Son et al. (2012)

“I have technical difficulties
in using e-conference system,
the technical support
personnel will be easy to
reach at any time.”

“If 1  have  technical
difficulties in using an e-
conference  system,  the
technical support personnel
will provide a satisfying

response”

5. RESULTS

Confirmatory factor analysis was implemented to examine the model. We
assessed the reliability and validity of the constructs by investigating
content, discriminant and convergent validities. The content validity is
measured through associated studies and pilot testing the scale (Sheikh et
al., 2017).

The convergent validity was estimated by assessing the values of the
Cronbach’s alpha, average variance extracted (AVE), factor loadings and
composite reliability (CR) (Sheikh et al., 2017; Anderson & Gerbing, 1992).
The Cronbach’s alpha is implemented to evaluate the consistency of each
construct. The higher is the better for Cronbach’s alpha value. CR shows
how well an assigned item measures a construct. AVE is a strict measure of
convergent validity. “It evaluates the shared variance in a latent variable and
provides evidence about convergence of items” (Basak & Calisir, 2015).
AVE includes a variance which is obtained by partition of the total squared
factor loadings and the number of items (Koksalmis & Damar, 2019;
Bayraktar et al., 2017; Gotz et al., 2010). The threshold values for
Cronbach’s alpha, factor loadings, CR and AVE are 0.7, 0.6, 0.5, and 0.7,
respectively (Hair et al., 1998; Fornell & Larcker, 1981). The values of
convergent validity and reliability are shown in Table 3; all items are above
satisfactory level which implies good internal consistency, convergent
validity and reasonable reliability of the measurement model.
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Table 3. Reliability and convergent validity results.

Factor | Cronbach’s | Composite Avgrage
Constructs Items Loadinas Aloha Reliabilit Variance
g b y Extracted
Behavioural B101 0.923 0.838 0.902 0.755
intention to use BI02 0.842
B103 0.393
Convenience CONO01 0.933 0.853 0.901 0.696
CONO02 0.814
CONO3 0.789
CONO04 0.793
Maobile anxiety MAO1 0.928 0.811 0.888 0.726
MAO02 0.803
MAO3 0.820
Perceived ease | PEOUO1 0.929 0.887 0.914 0.642
of use PEOUO2 0.764
PEOUO3 0.778
PEOU04 0.792
Price savings PSO01 0.932 0.827 0.895 0.741
PS02 0.825
PS03 0.821
Perceived PUO1 0.926 0.892 0.916 0.611
usefulness PU02 0.758
PUO3 0.745
PU04 0.747
Satisfaction SATO1 0.932 0.838 0.892 0.676
SAT02 0.806
SATO03 0.786
SAT04 0.757
Social influence S101 0.923 0.883 0.911 0.633
SI02 0.798
SI03 0.758
S104 0.772
SI105 0.748
SI106 0.764
Time TIMEO1 0.933 0.836 0.901 0.752
TIMEOQ2 0.820
TIMEOQ3 0.844
Technical TSO01 0.925 0.808 0.885 0.721
support TS02 0.803
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After calculating the composite measures, discriminant validity was
evaluated. “Cross-loadings” and “Fornell & Larcker criterion” allow us to
assess the discriminant validity of the measurement constructs. All
corresponding correlations should be less than the square root of the AVE
according to Fornell and Larcker (1981). Moreover, for the cross-loadings,
“an indicator’s outer loading on the related variable should be higher than
all its correlations on other variables” (Al-Emran et al., 2020). Table 4 and
Table 5 demonstrate that the discriminant validity is satisfied.

Table 4. Reliability and convergent validity results.

Bl CON MA | PEOU | PS PU | SAT SI TIME | TS

Bl 0.869

CON | 0.649 0.835

MA -0.661 | -0.565 | 0.853

PEOU | 0.365 0.359 -0.349 | 0.801

PS 0.520 0.424 -0.365 | 0.267 | 0.861

PU 0.663 0.513 -0.496 | 0.616 | 0.377 | 0.782

SAT 0.639 0.496 -0.532 | 0.326 | 0.624 | 0.470 | 0.823

Sl 0.603 0.491 -0.471 | 0.265 | 0.377 | 0.449 | 0.482 | 0.796

TIME | 0.428 0.334 -0.383 | 0.233 | 0.450 | 0.314 | 0.640 | 0.350 | 0.868

TS 0.255 0.238 -0.245 | 0.585 | 0.181 | 0.379 | 0.214 | 0.183 | 0.187 | 0.849

Table 5. Cross loadings.

Bl CON MA | PEOU PS PU SAT SI TIME | TS

B101 0.923 | 0.671 | -0.660 | 0.404 | 0.510 | 0.672 | 0.675 | 0.622 | 0.433 | 0.296

B102 0.843 | 0.497 | -0.536 | 0.280 | 0.407 | 0.539 | 0.508 | 0.458 | 0.374 | 0.175

B103 0.839 | 0.501 | -0.509 | 0.245 | 0.430 | 0.495 | 0.453 | 0.471 | 0.295 | 0.173

CONO1 | 0.690 | 0.934 | -0.591|0.341 | 0.399 | 0.529 | 0.521 | 0.529 | 0.346 | 0.231

CONO2 | 0.495 | 0.814 | -0.424 | 0.284 | 0.336 | 0.421 | 0.394 | 0.361 | 0.282 | 0.222

CONO3 | 0.461 | 0.789 | -0.404 | 0.246 | 0.313 | 0.377 | 0.370 | 0.367 | 0.257 | 0.161

CONO4 | 0.479 | 0.793 | -0.435| 0.323 | 0.363 | 0.357 | 0.343 | 0.348 | 0.211 | 0.174

MAO1 -0.694 | -0.584 | 0.929 | -0.352 | -0.411 | -0.518 | -0.552 | -0.487 | -0.390 | -0.250
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Continuation of the Table 5.

MAO02 -0.468 | -0.410 | 0.803 | -0.251 | -0.241 | -0.357 | -0.390 | -0.344 | -0.250 | -0.200

MAO03 -0.490 | -0.422 | 0.820 | -0.275 | -0.251 | -0.365 | -0.390 | -0.350 | -0.322 | -0.167

PEUO1 | 0.416 | 0.388 | -0.369 | 0.930 | 0.271 | 0.651 | 0.330 | 0.313 | 0.224 | 0.558

PEUO2 | 0.245 | 0.243 | -0.272 | 0.765 | 0.211 | 0.452 | 0.238 | 0.170 | 0.164 | 0.462

PEUO3 | 0.271 | 0.281 | -0.297 | 0.779 | 0.204 | 0.460 | 0.265 | 0.234 | 0.198 | 0.482

PEUO4 | 0.295 | 0.295 | -0.260 | 0.792 | 0.190 | 0.507 | 0.252 | 0.209 | 0.231 | 0.446

PSO1 0.553 | 0.418 | -0.420 | 0.276 | 0.932 | 0.406 | 0.677 | 0.420 | 0.479 | 0.184

PS02 0.396 | 0.364 | -0.245 | 0.177 | 0.825 | 0.272 | 0.455 | 0.215 | 0.307 | 0.125

PS03 0.355 | 0.297 | -0.234 | 0.223 | 0.822 | 0.266 | 0.422 | 0.305 | 0.345 | 0.152

PUO1 0.672 | 0.530 | -0.521 | 0.622 | 0.398 | 0.926 | 0.499 | 0.476 | 0.340 | 0.398

PUO02 0.491 | 0.347 | -0.381 | 0.427 | 0.278 | 0.759 | 0.350 | 0.330 | 0.215 | 0.247

PUO3 0.443 | 0.357 | -0.343 | 0.426 | 0.257 | 0.746 | 0.314 | 0.290 | 0.186 | 0.229

PU04 0.455 | 0.353 | -0.306 | 0.454 | 0.270 | 0.748 | 0.325 | 0.319 | 0.273 | 0.283

SATO01 | 0.668 | 0.526 | -0.549 | 0.307 | 0.626 | 0.483 | 0.930 | 0.512 | 0.660 | 0.188

SATO02 | 0.480 | 0.349 | -0.412 | 0.302 | 0.491 | 0.396 | 0.806 | 0.334 | 0.513 | 0.227

SATO03 | 0.496 | 0.393 | -0.424 | 0.249 | 0.426 | 0.371 | 0.787 | 0.408 | 0.468 | 0.170

SATO04 | 0.420 | 0.335 | -0.333 | 0.203 | 0.487 | 0.267 | 0.757 | 0.300 | 0.427 | 0.115

Siol 0.652 | 0.488 | -0.486 | 0.283 | 0.392 | 0.478 | 0.511 | 0.923 | 0.370 | 0.193

S102 0.468 | 0.367 | -0.360 | 0.193 | 0.320 | 0.331 | 0.378 | 0.798 | 0.327 | 0.179

S103 0.415 | 0.387 | -0.355 | 0.179 | 0.262 | 0.327 | 0.321 | 0.759 | 0.224 | 0.068

S104 0.437 | 0.340 |-0.322 | 0.178 | 0.239 | 0.331 | 0.292 | 0.771 | 0.188 | 0.144

S105 0.430 | 0.348 | -0.348 | 0.180 | 0.293 | 0.313 | 0.365 | 0.748 | 0.225 | 0.138

S106 0.420 | 0.396 | -0.346 | 0.233 | 0.268 | 0.326 | 0.395 | 0.764 | 0.306 | 0.130

TIMEOL | 0.468 | 0.375 | -0.419 | 0.245 | 0.486 | 0.336 | 0.676 | 0.376 | 0.933 | 0.170

TIMEO2 | 0.319 | 0.236 | -0.269 | 0.128 | 0.351 | 0.213 | 0.458 | 0.247 | 0.821 | 0.115

TIMEO3 | 0.298 | 0.230 | -0.283 | 0.218 | 0.308 | 0.248 | 0.495 | 0.265 | 0.845 | 0.199

TS01 0.267 | 0.278 | -0.262 | 0.634 | 0.197 | 0.397 | 0.238 | 0.180 | 0.190 | 0.926

TS02 0.176 | 0.156 | -0.194 | 0.404 | 0.119 | 0.285 | 0.187 | 0.178 | 0.134 | 0.803

In this study, PLS-SEM through SmartPLS 3.2.7 is utilized to examine the
hypotheses. Assessment criteria (Non-parametric) depends on bootstrapping
is achieved with 5000 iterations (Henseler et al., 2009; Chin, 1998). The
analyses of hypotheses are provided in Table 6.
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According to the analysis below, convenience, social influence, satisfaction
and PU affect Bl positively; on the other hand, mobile anxiety affects Bl
and PEOU negatively; time, price savings, PU are significant determinants
of satisfaction; PEOU affects PU positively; technical support is a
significant antecedent of PEOU but not PU. Our results also show that the
effect of PEOU on Bl and satisfaction is insignificant.

Table 6. Test results.

Hypothesis | Relationship | g Coefficient | t-value S(l@p;z\rlge)d
H1 CON — BI 0.196 2.818 | Yes
H2 S| — BI 0.175 2.729 | Yes
H3 SAT — BI 0.215 3.223 | Yes
H4 TIME — SAT 0.413 6.221 | Yes
H5 PS — SAT 0.360 5.348 | Yes
H6 PU — SAT 0.198 2.119 | Yes
H7 PU — BI 0.339 3.807 | Yes
H8 PEOU — BI 0.108 1410 | No
H9 PEOU — SAT 0.012 0.124 | No
H10 PEOU — PU 0.599 7.274 | Yes
H11l MA — BI -0.224 3.201 | Yes
H12 MA — PEOU -0.219 2.661 | Yes
H13 TS — PEOU 0.532 9.665 | Yes
H14 TS —» PU 0.029 0.301 | No

Figure 2 displays R-Square values, standardized path coefficients as well as
descriptive power for dependent variables of the model. R-Square shows the
proportion of total variance of the dependent variable. According to this
study, the proposed research model explains the 70.2% (R-Square = 0.702)
of total variance of BIl, 58.5% (R-Square = 0.585) of total variance of
satisfaction, 38.7% (R-Square = 0.387) of total variance of PEOU and
37.9% (R-Square = 0.379) of total variance of PU.
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N
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Time Price savings

Figure 2. PLS algorithm results.

6. CONCLUSION

This research study aims to explore the acceptance of e-conference
technologies by implementing the TAM as the theoretical framework, and
participate main determinants, such as SAT, TIME, PS, TS, MA, SI and
CON. 203 surveys were gathered from the academicians in Turkey, and all
of them were taken into account in the analysis. In an attempt to examine
the developed research model, we applied structural equation modeling
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which uses PLSM mainly because it is practiced in multiple disciplines in
the literature. SmartPLS software is used to evaluate the collected survey
data. This research study is the first inclusive research to the authors’ best
knowledge, to integrate the constructs mentioned in the previous sections to
identify the antecedents of e-conference system acceptance in Turkey.

The proposed research model clarifies the 70% of total variance of Bl of e-
conference systems. In this model, fourteen hypotheses are developed and
eleven of them are supported. The findings are also similar to the existing
studies by presenting that PU is the significant determinant of Bl e-
conference systems. In addition to the PU, factors such as convenience,
satisfaction and mobile anxiety are playing an important role in users’ Bl e-
conference systems. The results show that social influence affects Bl e-
conference systems significantly as well. The thoughts of generations and
coworkers are crucial among the e-conference systems users. Among them,
PU has the strongest impact on Bl e-conference systems. Similarly,
perceived usefulness, time and price savings are significant determinants of
satisfaction which indicates that users tend to be satisfied with the e-
conference systems if they believe that they save time and money, and it is
useful. According to the results of the analysis, providing technical support
impacts PEOU positively. Furthermore, e-conference systems are not easy
for users who have mobile anxiety. The current research also shows that
while PEQU affects PU; however, it does not affect BI. Likewise, PEOU
does not affect satisfaction significantly. In addition, the effect of technical
support on PU is not significant.

Our paper study can be used as a guide in theory and practice for e-
conference systems, and it is going to be an important guide to understand
behavior of academicians toward e-conference systems and what affects
positively or negatively this behavior. The findings of this paper will be a
potential source for future e-conference organizations. The results of this
paper would be useful for e-conference attendees, academicians, students
and organization companies.

A network analysis supported that most of the outcomes are consistent with
literature in the information system. It also shows that PU is important while
determining behavioural intention to use e-conference system. External
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factors such as CON, SI, SAT and MA are also important in predicting
peoples’ behavioural intention to use e-conference systems.

Even though there are several contributions, some limitations should be
considered for further studies. First, our research is conducted in only
Turkey so the analysis might be different if the proposed model is tested in
another country. Second, although a significant amount of the dependent
variables is clarified, about 70% of BI is described through our model;
hence, additional constructs, which might be related to e-conference, can be
taken into consideration in further studies. Last, this study did not
incorporate demographic features as constructs in the model. Hence, factors
such as gender, education level and age can be used in the proposed model
as a future work.
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ABSTRACT

Exoskeletons are technologies that are constantly developed to be used in
different areas to reduce pain and periodic deformation felt under heavy
loads. A great number of researchers and technology companies have been
working on developing exoskeleton systems that augment human mobility to
achieve several benefits in human life. This study includes current studies of
passive exoskeletons which are specifically tested. The effects of passive
exoskeleton systems reducing the load on the spine have been investigated
for various lifting positions. In addition, reducing the biomechanical loads
affecting the user’s joints, muscles and soft tissues have been mentioned. In
the conclusions section, the importance of researchers from the different
branches to work on exoskeleton technology is emphasized.

Keywords: Passive Exoskeleton, Wearable Systems, Assistive Devices,
Lifting Devices.
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PASIF DIS iSKELETLERIN AGIRLIK KALDIRMAYA
ETKILERININ ARASTIRILMASI

0z

Dus iskeletler, agir yiikler altinda hissedilen agri ve periyodik deformasyonu
azaltmak igin farkli alanlarda kullaniimak iizere siirekli gelistirilen
teknolojilerdir. /nsan yasaminda cesitli faydalar elde etmek amaciyla, insan
hareketliligini artiran dis iskelet sistemleri gelistirmek icin ¢ok sayida
aragtirmact ve teknoloji firmasi: bu konuda calismaktadir. Bu ¢alisma, pasif
dis iskeletler iizerine yapilan giincel ¢alismalart icermektedir. Pasif dis
iskelet sistemlerinin omurga tizerindeki yiikii azaltmasimin etkileri, ¢esitli
kaldirma pozisyonlart icin arastirimistir. Ayrica kullanicinin eklem, kas ve
yumugak dokularina etki eden biyomekanik yiiklerin azaltilmasindan
bahsedilmistir. Sonu¢lar kisminda, farkli branslardan arastirmacilarin dig
iskelet teknolojisi iizerinde ¢alismasinin onemi vurgulanmigtir.

Anahtar Kelimeler: Pasif Dis Iskelet, Giyilebilir Sistemler, Yardimci
Cihazlar, Kaldirma Cihazlar.
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1. INTRODUCTION

Bionics and exoskeletons have become more study in the last decade instead
of prosthetics and orthotics. Exoskeletons, spread from the medical sector to
military platforms, will be more common concepts in the near future.
Researchers point to the approaching of the days when people moved
around in their communities with the help of wearable exoskeletons
(Sawicki et al., 2020). When designing an industrial exoskeleton, the aim is
to ensure the worker with additional strength that is also comfortable to use
to decrease the possibility of injury while performing their duties (Karfidova
et al., 2020).

There are some points in exoskeletons that are considered negative and are
still considered as disadvantages in current studies. Issues such as difficulty
in donning and taking off, the discomfort of length and short settings,
limitation of range of motion, or the weight of the device are still the most
cited disadvantages of exoskeleton designs. However, the support these
systems provide to the user during lifting is the mainstay behind most
academic studies and the success story of commercially available products.
Studies examining the effect of exoskeletons to decrease the load on the
spine during lifting are available in the literature. In this study, findings
emerging from different opinions and test results were compiled.

The development of exoskeletons also brought along branching. For
example, with the increasing developments in the military field, the Super
Warrior-2019 Exoskeleton Competition was organized in Beijing in October
2019. The competition contained munitions loading, light shunting, material
handling, tapped walking, hurdle climbing, ditch crossing, and weapon
operation, which are meticulous tests of current exoskeleton designs (Jia-
Yong et al., 2020). As it is useful for soldiers to carry the necessary
equipment and weapons with less effort (Lowe et al., 2019), it will be
beneficial to use the exoskeleton system in sectors where repetitive work is
done, such as the construction sector (Kim et al., 2019). Mass
manufacturing companies also measure their performance to achieve the
same quality every time in repetitive tasks. (Maurice et al., 2020) argued in
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their study that an exoskeleton should increase user performance and
capacity while performing the task, as productivity decline brings additional
cost and quality drop to companies.

Exoskeleton is not only decreasing metabolic cost of energy, may also
reduce muscle pain for works under the same conditions. It is stated that
wearing exoskeleton reduces energy consumption as much as 17% during
repetitive lifting that fulfilled by 11 healthy men in 5 minutes (Baltrusch et
al., 2019a). In another study, wearing exoskeleton were reduced muscle
activities during repetitive lifting and that causes to decrease lower
metabolic cost of energy by 22% (Wei et al., 2019). Reduction of energy
consumption has been observed that kinematic movements do not affect
significantly (Baltrusch et al., 2019b).

As a result of modeling human mobility and neuroscience inspiring
electromechanical systems, exoskeletons reached a level that can perform
some tasks. If the functions underlying human balance and movement are
understood, it can be adapted to legged robots, motor learning models, and
prosthetic and orthotic devices (Fasola et al., 2019).

2. PASSIVE EXOSKELETON RESEARCH

Passive exoskeletons can continue to work for a long time since no external
power supply is needed. The use of such devices in active life can unite the
advantage of flexible human operate with a constant reduction in workers'
postural load (Luger et al., 2019a). Most of the exoskeletons designed for
industrial use were produced to reduce the load on the spine. Passive
wearable exoskeletons aim to store and recycle energy from the lower limbs
to help the wearer perform a specific movement (Pardoel & Doumit, 2019).

Passive exoskeletons are devices that increase human movement through the
specific use of mechanical elements such as springs, hoists, hoops, and
clutches. At the same time, semi-passive exoskeletons counties on exterior
power to merely modify the passive behavior of the exoskeleton, such as the
modification of spring stiffness at the joint or control the position of
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clutches, while still counting on only mechanical elements for actuation
(Lovrenovic & Doumit, 2019). As the wearer leans forward, their potential
energy is stored in the spring and then returns as they stand up again (Alemi
et al.,, 2019). One of the reasons why springs are used in passive
exoskeletons is to stabilize the weight of user limbs or the user body (Zhou
et al., 2020).

Exoskeletons can provide users with the following advantages: more
durable by dispensing mechanical energy to avoid damage during activities
that may cause serious problems such as quick cutting maneuvers or falling
from excessive heights, more decisive by modulating the sensory-motor
reaction of neuromuscular systems to disturbances, more nimble and faster
by rising the relative strength capacity of their muscles (Sawicki et al.,
2020).

2.1. Improvement of Lifting with Passive Exoskeletons

In this section, the contributions of recent studies on the removal task are
reviewed.

A person needs lower limb movements to perform daily activities such as
sitting, walking, running, and to use body functions (He et al., 2007).
During lifting, kinematic factors such as moment and power generation
from the hip, ankle, knee, and waist joints contribute (Hwang et al., 2009).
Failure to maintain strong coordination of upper and lower limbs during
lifting causes chronic back pain (Pranata et al., 2018). For this reason,
various methods have been adopted to prevent back pain, such as weight
restriction and lifting instructions (Bush-Joseph et al., 1988). Because the
lifting technique can affect the occurrence of the low back pain (Kingma et
al., 2006).

The spine is a structure that achieves its balance from the lower limb
(particularly the hip joint) and supports the weight of the upper limb
(McGregor & Hukins, 2009). The spine load is more effective in people
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with low back pain, depending on the starting position and weight of the

object to be lifted (Marras et al., 2004).

A group of researchers conducted trials on users with and without back pain,
in which they tested the maximum number of lifts per 2 minutes with a
weight of 20 kg and evaluated their results as shown in Figure 1 (Baltrusch

et al., 2020c).
Test Procedure Objective
outcome measure
1. Lifting Lifting a baox of 20 kilos for 2 Mumber of lifts in 2 mins.
ﬁ. minutes from ankle height as

often as possible. Lifting
technique and lifting speed is
chosen by the participant.

2. Carrying Carrying 20 kilos in a box for Performance time (s)

10 meters.

Time recording stopped when
the pariicipant passed the 10-
meter mark.

3. Static forward
bending

£,

Standing with flexed trunk
between 30 and 60 degrees.
Trunk angle is chosen by the
participant.

Performing a simple manual
task on a table at knee height,
max 5 mins.

Maximal holding time (s)

Figure 1. Physiological performance tests to report the responses of healthy
and low back pain groups to weightlifting (Baltrusch et al., 2020c).
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4. 3 point kneeling
position

Holding 3-point kneeling
position with one hand on the
floor. Performing a simple
task on the floor, max 5 mins.

Maximal holding time (s}

5. 6 Minutes Walk
Test

>. | 2

Walking as far as possible in
G minutes.

Distance (m})

G. Sitto stand

r

Sitting down on a chair and
getting up 5 times. Participant
started in sitting position and
time recording stopped when
paricipant sat down the 5°
time.

Performance time (5)

7. Stair Climbing

Climbing up- and downstairs
as fast as possible for 20
steps. Mo use of handrails.
Time recording stopped when
both feet were on the floor
again.

Performance time (5}

3. Ladder
Climbing

Climbing up and down a
ladder twice. Time recording
stopped when both feet were
on the floor again.

Performance time (s)

9. Bending the
trunk

v ||

Bending forward as much as
possible, knees extended.

Distance fingertip to floor
(cm)

10. Wide Stance

Standing with feet 20 cm
apart, gradually increasing
distance by 20 cm.

Maximal distance (cm)

11. Rotation of the Rotating the trunk 5 times to Mone
trunk \X/ both sides.
12. Squatting Squatiing down to the floor 3 Mone
[

times, leaving the heels on
the ground.

Continuation of the Figure 1.
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According to research, the healthy group and the low-back pain group did
not differ in age (44 years vs. 43 years), weight (87kg vs. 78 kg) and height
(180 cm vs. 175cm). Figure 2 shows a remarkable increase in performance
when users wear the exoskeleton. (The maximum number of lifts in 2

minutes: 18 lifts + 6 vs. 20 lifts £ 6)
; —

B with

without

VAS Perceived Task Difficulty (cm )

—

o ° 8 o \k ) &

)
w fr1 £ & r & R
liftng ~ Carrying Static  Static ~ Walking  Sit  Stair  ladder Rotation Squatting Bending Wide

Forward  3-point To Climbing Climbing forward Stance
Bending  kneeling Stand

il 17 g0 5 i 08 b me ID |1 e

Difficult
To
perform

Easy
To

perform

Figure 2. A series of changes in perceived task difficulty for diverse tasks.
Such a rise indicates a negative effect and a reduction indicates a positive

effect (Baltrusch et al., 2020c).

Baltrusch, Koopman, et al., (2019b) conducted a study where they measured
metabolic cost, kinematics, mechanical joint work, and muscle activity
during a 5-minute repetitive lifting task. In the study, participants underwent
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a 10 kg box lifting at ankle joint height with and without an exoskeleton.
The implantation of the exoskeleton they recommended reduced the net cost
of metabolic removal by 18%. [Average (SD): 5.63 W / kg (1.26) - 4.64 W /
kg (1.38); p = 0.000]. The researchers explained that the average muscle
activity in the back muscles decreased significantly when wearing the
exoskeleton in one lifting cycle. It was stated that the muscle movement in
the abdominal muscles remained the same.

According to Xiong et al., (2019), aimed at lowering metabolic cost, the
researchers showed that the metabolic cost of walking at 1.38 m / s with
optimal assistance decreased by 7.6% compared to usual walking. They
designed an assistive system emphasize hip joint. The total process of their
assistance systems is controlled by the mechanical clutch. It also includes
springs on the knee joint to assist flexors during the late swing phase.

In study of Zhou et al., (2020), it was proposed that a spring with high
hardness and small bias stress or lower hardness and large bias stress can be
chosen to stabilize the gravity of the human exoskeleton system. The study
results explain that the extra torque necessary in the knee and hip joints will
be smaller if springs with lower hardness and greater preload are used.

Koopman et al., (2019d) mentioned about exoskeletons have been shown to
decrease back muscle activity by 10% to 40% during static forward bending
in their study.

An exoskeleton not only may reduce the feeling of fatigue during the task,
but is also safe during accidents. However, users may prejudice that the
exoskeleton will be useless and uncomfortable (Hensel & Keil, 2019). On
the other hand, Luger et al., (2019b) examined the effects of exoskeletons
on user comfort in their study and calculated that the user comfort score was
7.9 out of 10 as a result of the survey. They also observed that sitting low
was more comfortable than sitting high.
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3. CONCLUSION

Studies have shown the potential of the exoskeleton to reduce the metabolic
costs of lifting, thereby decreasing the risk of fatigue in the course of
repetitive lifts. There are promising designs to decrease the load on the
spine, especially low back pain caused by repetitive work.

The way exoskeletons protect the wearer could be summarized as reducing
the biomechanical loads affecting the user's joints, muscles, and soft tissues.
In the design of exoskeletons, certain test methods and standards will need
to be established to provide capabilities that the user does not have.

In order to develop exoskeleton technology, deep research and experiments
will be required in different branches such as physiology, psychology,
engineering, and design. In this way, human and machine will be able to
gain power and time in harmony.
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ABSTRACT

Piracy is an illegal act that has existed since the beginning of the sea trade.
However, efforts continue to be made to or to commit terrorist acts in the seas
through piracy activities today. Piracy and terrorist acts at sea threaten/affect
not only commercial security but also international maritime security and
therefore international security. On October 7, 1985, the hijacking of the
Achille Lauro ship brought up the necessity of making an international
agreement and cooperation of states to prevent illegal acts at sea, and the
Convention for the Suppression of Unlawful Acts against the Safety of Maritime
Navigation (1988 SUA Convention) and its Additional Protocol were signed.
The terrorist acts of September 11, 2001, besides the acts of piracy, also led to
the questioning of terrorism and international maritime security in this context
and the actions that can be done at sea on 14 October 2005 were rearranged.
Within this context, the development of the 1988 SUA Convention was
examined in this study, and then the intervention made by the Russian
Federation based on the SUA Convention and its Additional Protocol to the
Arctic Sunrise ship, which operates on behalf of the Greenpeace Organization,
and evaluations were made within the framework of the decisions made as a
result of the case being brought to the judiciary.

Keywords: Piracy, Privateering, Maritime Terrorism, Unlawful Acts on Sea,
Arctic Sunrise.
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DENIiZ GUVENLIGINi TEHDIT EDEN YASA DISI EYLEMLER VE
SUA SOZLESMESI
(074

Deniz haydutlugu, deniz ticaretinin basladig ilk zamanlardan beri varligini
koruyan yasadisi bir fiildir. Ancak giintimiizde deniz haydutlugu faaliyetleri ile
denizlerde teror eylemleri yapimaya veya yapilmast i¢in ¢aba sarf edilmeye
devam edilmektedir. Denizlerde yapilan haydutluk ve teror eylemleri sadece
ticari giivenligi degil, uluslararasi deniz giivenligini ve dolayisiyla uluslararasi
giivenligi de tehdit etmekte/etkilemektedir. 07 Ekim 1985 yiulinda Achille Lauro
gemisinin kagirilmasi, denizlerde yapilacak yasadisi fiillerin onlenmesi icin
uluslararasi bir adlasmanin yapilmasimin ve devletlerin isbirligi iginde
calismalarimin gerekliligini giindeme getirmistir ve Denizde Seyir Giivenligine
Karsi Yasa Dist Eylemlerin Onlenmesine Dair Sozlesme (1988 SUA Sézlesmesi)
ve Ek Protokol imzalanmistir. 11 Eyliil 2001 tarihli teror eylemleri ise
haydutluk fiillerinin yam sira, terorvizm ve bu baglamda uluslararasi deniz
giivenliginin de sorgulanmasina sebep olmugtur ve 14 Ekim 2005 tarihinde
denizde yapilabilecek fiiller yeniden diizenlenmistir. Bu baglamda ¢alismada,
1988 SUA Sozlesmesinin gelisimi incelenmistiv ve ardindan, Greenpeace
Orgiitii adina  faalivetlerde bulunan Arctic Sunrise gemisine, Rusya
Federasyonu tarafindan SUA Sézlesmesi ve Ek Protokoliine dayanarak yapilan
miidahale ve olayin yargiya taginmasi sonucunda verilen kararlar ¢ercevesinde
degerlendirmelerde bulunulmugtur.

Anahtar Kelimeler: Deniz Haydutlugu, Korsanlik, Deniz Terérizmi, Denizde
Yasadis1 Fiiller, Arctic Sunrise.
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1. INTRODUCTION

One of the oldest rules of the maritime law, which started to develop with the
common law, is the principle of “freedom of high seas”. This principle has been
clearly defined in international legislation, Article 2 of the Convention on the
High Seas, Geneva, 1958 and later in Article 87 of the United Nations
Convention on the Law of the Sea, 1982 (UNCLOS) (Giindiiz, 1994). Nearly
90% of the products imported and exported worldwide are transported by sea
and maritime transportation is the most profitable transportation sector
compared to land and air transportation, while the volume of maritime
transportation is expanding day by day, the risks and threats encountered in
maritime transportation are increasing at the same rate. In order to maintain sea
transportation without interruption and without interruption, it is necessary to
take necessary national and international measures/precautions for the
prevention of illegal acts that may occur in the seas and for the navigation
safety of the ships.

One of the unlawful acts that are supposed to begin with maritime history is
piracy. The acts of piracy increased and faded at certain times in history. The
piracy (LOC, n.d.), which lived its golden age between 1650 and 1726, was
supported by the states in a certain period and until the Paris Declaration of
1856, some pirates began to roam the seas with the title of privateer. Privateer,
on behalf of the states they pledged allegiance to; they took part in wars against
enemy states in the seas and engaged in looting activities. However, as the
states gradually lost their control over the privateers, privateering was
prohibited upon not being able to prevent their actions.

Illegal acts at sea are not limited to piracy and privateering. Just like piracy,
terrorist acts by terrorist organizations and by illegal criminal organizations;
acts such as human / weapon / drug smuggling affect the sea and maritime
transportation and the economic, social and national security of the states. In
this article, the acts of piracy, privateering and terror in the seas, done/can be
done, will be defined and the developments of these regulations and the new
threat perceptions shaped in the world will be analyzed.
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2. UNLAWFUL ACTS ON THE SEAS: PRIVATEERING, PIRACY AND
TERRORISM AND THEIR PLACE IN INTERNATIONAL LAW

Illegal acts against the security of ships and crew at sea can be sorted as piracy,
privateering and terrorist activities by illegal organizations. Piracy and
privateering are different notions in terms of their elements and legal
consequences. In the past, it’s indicated that these notions were used in the
same sense without distinction. Also, no source has been found that indicates
precisely when these actions started. However, in a 2009 study, the earliest
sources referring to piracy or privateering; it is stated that it was mentioned in
the Roman Laws (Justinian Digest) compiled by the Roman Emperor Justinian |
in 529 A.D. and in the King John's ordinance of 1201 (Zou, 2009).

In the past, attacking and looting the ships belonging to other states in war and
peace was regarded not as a crime, but as an “honorable” act, and those who
committed these actions were also identified as heroes (Dogru, 2017). The
interests of a union or state in the sea, the protection of merchant fleets and the
acquisition of spoils by reaching wealth in distant countries, the seizure / loot of
merchant ships under the flag of other states, were carried out using privately
owned ships. The use of these ships as if they were state ships was regulated by
a document under the name of a permit issued by the states. With this
document, the ships belonging to private individuals were given the authority to
participate in naval wars with enemy states as if they were warships of the state
(Topal, 2010). Private ships with permits became a part of the state navy due to
their widespread participation in naval warfare under a state authority. In this
context, an attack on enemy ships with a ship equipped by private persons with
the permission of a state is called the act of privateering, the person who attacks
enemy ships and lands with the permission of the union, authority or state to
which he is affiliated is called a privateer, the ships used in such activities are
called privateer ships (Bayillioglu, 2011). The privateers authorized for their
activities at sea had a mutual relationship of interest with the union, authority or
state to which they were affiliated. The privateers had a certain share of the
spoils they obtained as a result of their actions in the seas. Unions, authorities
or states that did not have a navy or a sufficient naval power compensate for
this need in the seas thanks to the privateers. In the 15th and 16th centuries,
plundering was used as a method of privateering in the conflict between the
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European Christian States and especially the Ottoman Empire and Muslim
countries. However, as long as the pirates did not commit an act of injustice in
the wars they participated in on behalf of the states they were affiliated to, they
were considered prisoners of war if they were captured in war (Evin, 2012).
Over time, the activities of privateers gradually shifted towards piracy, the
control of unions, authorities or states over privateers and the damage to
maritime trade led states to stop using privateers and privateering activities
from the end of the 18th century (Evin, 2012), and privateering was prohibited
with the Paris Declaration of 1856 (Azubuike, 2009).

Piracy, on the other hand, can be defined as illegal violent acts, which have no
connection with any union, authority, or state, unlike privateering, by non-state
actors or private individuals to take advantage of on their behalf with the ships
and vehicles belonging to them or their organizations against merchant ships,
cargoes, goods and people. As it is an important source of income, piracy has
continued since previous periods, in the areas where sea trade routes are
intensely used and with authority gaps, such as canals, straits, sea crossing
nodes and uncontrolled sea areas. The basic international regulations regarding
piracy are among Articles 14 and 22 of the Convention on the High Seas, 1958,
and between Articles 100 and 107s of the United Nations Convention on the
Law of the Sea, 1982 (UNCLOS). The issues specified in the aforementioned
articles of the UNCLOS, 1982, are similar to the issues mentioned in the
Convention on the High Seas, 1958.

In Article 100 of the UNCLOS, 1982 (Giindiiz, 1994), it is stated that all States
shall cooperate to the fullest possible extent in the repression of piracy on the
high seas or in any other place outside the jurisdiction of any State. Since piracy
is an illegal act committed in the seas from past to present and has a negative
effect on sea trade, states take all necessary measures in cooperation to prevent
piracy.

In Article 101 of the UNCLOS, 1982, piracy is defined as follows (Giindiiz,
1994).

“Piracy consists of any of the following acts:”
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a. Any illegal acts of violence or detention, or any act of
depredation, committed for private ends by the crew or the passengers of a
private ship or a private aircraft, and directed:

I. On the high seas, against another ship or
aircraft, or against persons or property on board such ship or aircraft;

ii.  Any unlawful violence and arrest or any act of
looting against a ship, aircraft, persons or property in a place outside the
jurisdiction of any State;

b. Any act of voluntary participation in the operation of a
ship or of an aircraft with knowledge of facts making it a pirate ship or aircraft,

c. Any act of inciting or of intentionally facilitating an act
described in subparagraph (a) or (b).

Article 102 of the UNCLOS, 1982, states that the acts of piracy committed by a
warship, government ship or government aircraft whose crew has mutinied and
taken control of the ship or aircraft are assimilated to acts committed by a
private ship or aircraft. In Article 103 of the convention, the definition of a
pirate ship or aircraft is given. In Article 104 of the convention, retention or
loss of the nationality of a pirate ship or aircraft is determined by the law of the
State from which such nationality was derived (Giindiiz, 1994) and in Article
105 of the convention, In the event of piracy acts, the prevention of the action
and the punishment of the perpetrators are not limited by the authority of the
state to which these persons, ships and aircraft were derived. In Article 110 of
the UNCLOS, 1982, the right of visit is mentioned, provided that it is supported
by reasonable provisions that the act of piracy of a ship.

Any state that detects any acts of piracy is equipped with disciplinary and
jurisdiction over the ship or aircraft concerned (Giindiiz, 1994). In short, ships
detected to be piracy on the high sea or suspected of engaging in such acts can
be stopped or inspected by state warships or other state / public ships and
military/ public aircrafts authorized to use public force. The aforementioned
third state ships and aircraft have the authority to seize the ships, planes and
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seized goods used in the act of piracy, and to arrest the perpetrators and hand
them over to the national judicial bodies in case of detection.

The notions of piracy and armed robbery at sea are also confused and
sometimes used interchangeably. Piracy and armed robbery at sea do the same
deeds against ships, personnel / passengers on board and cargo, the distinction
between them is made according to the area of the sea in which the act was
committed. In the second paragraph of article 2 of “Adoption of the Code of
Practice for the Investigation of the Crimes of Piracy and Armed Robbery
against Ships” which is accepted by International Maritime Organization (IMO)
with the resolution A.1025 (26) dated January 18, 2010, the acts constituting
the crime of armed robbery at sea are expressed (International Maritime
Organization, 2010). From this point of view, armed robbery at sea includes
acts committed in internal waters, archipelagic waters and territorial waters,
briefly in the sea areas dominated by states, while piracy includes acts
performed on the high seas. In terms of jurisdiction, armed robbery at sea is
exclusively under the jurisdiction of the coastal state, as it is carried out in the
territories of the states. Since piracy is carried out on the high seas outside the
sovereignty of the states, every state has the authority to judge pirates (Giindiiz,
1994). However, as in Somalia, obeying this rule is not considered possible
today, as it puts states in a troubled process. The ships of the pirates captured by
the naval forces of the states struggling with piracy in the Somalia region are
released within the framework of the "Capture-Release Strategy" after their
weapons are taken away and they are not involved in any trial press (Geib and
Petrig, 2011).

Another illegal act committed at sea is terrorist acts committed by illegal
organizations at sea. Piracy and armed robbery at sea are illegal crimes for
financial gain, and the degree of violence used in these acts is as much as
necessary and until reaching the goal. On the other hand, the act of terrorism
acts with very different purposes, political / religious goals and ideologies,
creates a state of fear in society and individuals, causes disruptions in the
national / international functioning of states, destroys / destabilizes the existing
government structure and prevents its functioning, and to damage private /
public property. It can be defined as disproportionate and highly violent acts.

- 188 -



Unlawful Acts Threatening Maritime Security and SUA Convention

Terrorist activities at sea are the above-mentioned definition of acts of high
violence for certain purposes against ships, oil platforms, port facilities, port
hinterland in the marine environment. In this context, within the framework of
the current dynamics and trends in international terrorism, terrorist acts that can
be carried out in the marine environment can be listed as follows (Knyazeva
and Korobeev, 2015):

a. Seajacking, seizure of ships, or control of them by force or in another
way;

b. An act of violence against any person on board a ship (the port area)
if that act is likely to endanger the safe navigation of the vessel (port security);

c. The destruction of a ship, inflicting damage to the ship or its cargo, or
inflicting damage to a certain extent which might endanger the safe navigation
of the vessel or port security;

d. Taking actions by placing any electronic device or explosive that
could cause damage to that ship or its cargo, threaten to or endanger the safe
navigation of the vessel or port security, inflict damage to a device or a system
on board or port;

e. The use of vessels by members of international terrorist groups as an
indirect object of the terrorist activity

f. The use of sea transport by crime syndicates/terrorist groups involved
in illegal commercial activities such as human, weapon, drug etc. to gain
pecuniary profit;

g. Making navigational facilitators such as mechanisms of the ship's
wheel, gyro, radar etc. unusable by interfering with them and affecting the safe
navigation of the ships;

h. Affected port security by the destruction or inflicting serious damage
on port facilities, and endangering the safety of navigation and port security

I. Deliberately giving/spreading false information that could jeopardize
the safety of navigation and port security;

J. Placing explosives in high-speed boats and causing damage by hitting
ships or port facilities / oil platforms;
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k. Capturing the navigation (gyro and radar) systems of ships through
cyber-attacks and causing accidents or damaging them by changing their routes;

I. Attacks in narrow channels / straits, port entrances or ports where
international commercial activity is intense, especially during the cruise of oil
tankers and tankers loaded with Liquefied Gas (LNG) by using explosive
drones / herd drones;

m. Attacks with drifting mines or floating handmade explosive devices,

n. Damage to ships or port facilities by means of equipment carried by
swimmers / divers (Limpet Mine, etc.);

0. Attacks by using handmade explosive devices such as booby traps in
ships / vessels to be visited, captured or confiscated based on the intelligence
received by law enforcement forces;

p. Attacks to ports or ships using mini / midget submarines loaded with
explosives, which are seen in activities such as drug trafficking and illegal
immigrant smuggling.

The actions included in the issues mentioned above are actions that are done or
can be done at sea. However, it should not be forgotten that the methods used in
terrorist acts are limited to the human mind. In these actions, if oil tankers,
LNG tankers or oil platforms are targeted, the intense and large amount of oil
and its derivatives that will spread to the environment will cause major
environmental disasters in addition to human life and economic losses.

3. CONVENTION FOR THE SUPPRESSION OF THE UNLAWFUL
ACTS AGAINST THE SAFETY OF MARITIME NAVIGATION

On October 7, 1985, the cruise ship named Achille Lauro with the Italian flag
was kidnapped by the members of the Palestine Liberation Front, which is
affiliated with the Palestine Liberation Organization, during the Alexandria -
Port Said expedition. The people involved in this incident got on the board as
tourists from the Port of Genoa in Italy and took the ship's personnel and
passengers as hostage by seizing the ship. The activists stipulated the release of
50 Palestinians imprisoned in Israel in order to put an end to their actions, and
also stated that they would destroy the ship with explosives in case of a rescue
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operation (Halberstam, 1988). The President of the United States of America
considered the action as piracy. However, the act was labeled as an act of
terrorism due to the fact that a second ship was not used and taking action
within the frame of political purposes other than for the purpose of obtaining
personal benefit as stated in the Convention on the High Seas, Geneva, 1958,
and Article 101 of the UNCLOS,1982.

It has been seen that international law is insufficient in this and possible similar
events as a result of the aforementioned action. The preparation of a convention
for acts of maritime terrorism was proposed with the initiative of Italy and the
participation of Austria and Egypt (Halberstam, 1988). Within this scope, the
draft convention text was prepared and submitted to IMO by modeling the
contents of the Hague Convention dated December 16, 1970 for the
Suppression of Unlawful Seizure of Aircraft and the Montreal Convention for
the Unification of Certain Rules for International Carriage by Air, and the
International Convention against the taking of hostages of December 17, 1979.

A committee was established by IMO and started working on it to examine and
mature the draft convention. As a result of the work carried out by the
mentioned committee, in addition to Suppression of Unlawful Acts Against the
Safety of Maritime Navigation (SUA), The Protocol for “the Suppression of
Unlawful Acts against the Safety of Fixed Platforms Located on the Continental
Shelf” was signed on March 10, 1988 and entered into force on March 01, 1992
(International Maritime Organization, 2021). The Convention, which aims to
make amendments against acts of terrorism that can be carried out at sea, also
covered offenses such as piracy and armed robbery at sea. On September 27,
1990, Turkey became a party to the 1988 SUA Convention by approving it
(Turkish Ministry of Justice, 1998).

In the articles 3 and 4 of the SUA Convention, regulations were made for acts
of piracy and armed robbery against ships except for the requirement of self-
interest and the requirement of two ships and without distinction between the
sea areas in which the act took place, as specified in the Convention on High
Seas, Geneva, 1958, and the Maritime Law Convention, 1982. There were
different points of view in some evaluation made within this framework.
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Because the SUA and the conditions such as not committing an illegal act of
violence on the high sea and the presence of a single ship during commitment
of the action agreement was shown as an anti-terrorist agreement on the United
Nations (UN) official website. Although it is possible that the act in question
can be considered as piracy, the term piracy was not used in the convention.
Therefore, it is a controversial issue whether the SUA Convention changed the
definition of piracy, mentioned in the Convention on the High Seas, Geneva,
1958 and UNCLQOS, 1982 (Sterio, 2009).

In the event that any person commits one or more of the acts, defined in Article
3 of the SUA Convention and constitute a criminal element; in accordance with
Article 6 of the convention, in cases of commitment of crime against a ship
carrying the flag of its state or on this ship, in its country including the
territorial waters of the state or by a citizen of that state, contracting states of
the SUA Convention emphasize that they can take the necessary measures to
establish their own jurisdiction over them. Again, in accordance with Article 6
of the convention, each contracting state specified that they can establish their
own jurisdiction over cases of commission of the crime with the intention of
compelling that state to do or prevent it from doing something such as:
committed by stateless persons whose permanent residence is in that state; the
detention, threatening, injury or murder of the citizen of that state during the
commission of the crime, the commission of the crime with the intention of
compelling that state to do something or prevent it from doing something.

With Articles 7, 8, 10 and 11 of the SUA Convention, the powers and
obligations of the contracting states were determined regarding the detention,
extradition, extradition conditions and trial of the suspects who committed the
said crimes. Article 9 of the convention emphasizes that it will not in any way
affect the international laws regarding the exercise of powers of investigation or
enforcement on ships that do not carry their flag.

In Articles 12, 13 and 14, it is indicated that contracting states should cooperate
with each other in all matters, collecting evidence to judge suspects who
committed crimes and making cooperation agreements in order to prevent these
crimes, to cooperate with each other in all matters in the absence of or not
making such an agreement, including assistance in accordance with their
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national laws, and every contracting state that believes that one of the crimes
specified in Article 3 will be committed, should share the related information
held within the framework of its national law.

Article 15 of the convention includes the transmission of the type of
commission of the present crime, held in contracting states, procedure in
accordance with the second paragraph of Article 13, the measures taken in
relation to the offender or suspect, and in particular the consequences of
extradition or any information about the results of other legal proceedings, in
accordance with their national laws, to the UN Secretary General and the UN
Secretary General to publish this information to the relevant units. In the 16th
article of the contract, disputes and solution methods arising between two or
more contracting states related to the interpretation or implementation of the
contract are specified.

The SUA Convention consists of 22 articles in total. After Article 16, articles
include the date of ratification, the process related to its entry into force, its
sanction, approval, confirmation and the type of the accession to the
convention, termination conditions and the issues related to the review or
amendment of the convention. The regulated matters and the convention are
binding only for the contracting states.

After the acts of terrorism in the United States of America on September 11,
2001, especially, the possibility of oil / LNG tankers and container ships' use
for purposes of terrorism in ports and international straits and narrow
waterways; tracking and controlling the ships to be used in terrorist activities;
the need for more effective measures to prevent the spread and use of nuclear,
biological and chemical weapons of mass destruction by sea were defended by
other states, especially the USA.

The SUA Convention, 1988, does not give states parties the authority to
interfere with ships, known or suspected of illegal acts, boarding, and
prosecution of caught criminals on the high seas. Therefore, the provisions of
the convention can be applied in the event that persons who commit or are
suspected of illegal acts in the seas are caught in the territorial waters, internal
waters or territorial land of the state’s party to the SUA convention. This
situation was identified as an important deficiency of the SUA Convention and
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it was necessary to amend the aforementioned convention in order to prevent
acts of terrorism that can be carried out by sea or at sea, and to provide the legal
basis for the measures and measures to be taken by the states against illegal
activities.

Additionally, on 20 November 2001, IMO's resolution on "Review of Measures
and Procedures to Prevent Acts of Terrorism which Threaten the Security of
Passengers and Crew and the Safety of Ships" and numbered A.924 (22) was
adopted and published expressed (International Maritime Organization, 2002).
Within this scope:

- The resolution of IMO, A.924 (22),

- 1997 the International Convention for the Suppression of
Terrorist Bombings,

- 1999 the International Convention for the Suppression of the
Financing of Terrorism,

- 2005 the International Convention for the Suppression of Acts of
Nuclear Terrorism,

The texts above-mentioned and deemed necessary to be added to the 1988 SUA
Convention were amended and the 2005 SUA Protocol was prepared as an
annex to the 1988 SUA Convention (Klein, 2011). The aforementioned
Protocol and some articles in the 1988 SUA Convention were revoked or
amended (Official Gazette of the Presidency of the Republic of Turkey, n.d.).
In the aforementioned protocol, crimes of terrorism were included in detail, and
prevention of the proliferation and use of weapons of mass destruction by sea
was stated as one of the most important objectives. In short, the scope of the
acts included in the 1988 SUA Convention was expanded with the Articles 3
bis, 3 ter and 3 quater of the 2005 protocol and the scope of the intervention
opportunities to the ships / persons was increased with the regulations on the
boarding regime with the 8 bis article (Bayillioglu, 2011). The 2005 SUA
Protocol is an important document for the legal framework to improve maritime
security, as it enables the right to visit ships for crimes against terrorism and
proliferation of weapons of mass destruction (Klein, 2011).
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4. ARCTIC SUNRISE CASE WITHIN THE FRAMEWORK OF THE
SUA CONVENTION AND ITS PROTOCOL

As a result of the melting of the glaciers in the Polar Regions together with the
global climate change, the wealth that is assumed to be in the region has created
an attraction area. In this context, the littoral countries of the Arctic and the
global actors interested in the region have entered a race to get a share from the
energy resources (oil, natural gas) in the high sea in recent years. All Arctic
Ocean coastal states; The United States, Canada, Denmark / Greenland,
Norway, and the Russian Federation have begun to license oil companies to
operate in Arctic waters and have begun to establish offshore oil platforms to
extract hydrocarbon resources presumed to be in the region. However, due to
the risk of oil spills during the operation of oil platforms or as a result of
accidents for the wvulnerable Arctic ecosystem, for this reason, the
environmental organizations such as World Wildlife Fund (WWF) and
Greenpeace has been opposed these activities as much as possible.

The Prirazlomnaya oil platform is owned by the Russian oil company Gazprom
that was established in the Barents Sea, which constitutes the part of the Arctic
Ocean between Norway and Russia in the exclusive economic zone of the
Russian Federation and it was established to drill the hydrocarbon resources in
the region. On September 18, 2013, activists aboard the Dutch-flagged “Arctic
Sunrise” owned by Greenpeace started their actions to protest the
Prirazlomnaya oil platform and stop the operation of the platform for a certain
period of time. The Russian Federation Coast Guard ship Ladoga notified the
Arctic Sunrise crew that it would take the necessary measures to protect the
security of the Prirazlomnaya oil platform within the framework of the 1982
UNCLOS provisions, and that it would not be allowed to enter the security
zone of 500 meters around the platform and the navigation security area with a
radius of 3 nautical miles around the oil platform (Greenpeace, 2018). On 19
September 2013, a total of 30 people, including 28 Greenpeace members (one
of them a Turkish citizen) and two crew members of the ship, were detained by
the Russian Coast Guard forces and were taken to the Russian port of
Murmansk (Silveira and Garbaccio, 2019). The arrest of Arctic Sunrise and its
crew by Russia was met with reaction from the flag state, the Netherlands. By
the Netherlands;
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e During the intervention of the Russian Federation to the ship, being of
the Arctic Sunrise in the high sea, the restriction of the high sea
navigation freedom of the ship with the intervention,

e The arrest and seizure of the personnel by Russian Coast Guard
personnel upon boarding the ship without the consent of the
Netherlands, the flag state of the Arctic Sunrise, not being in
compliance under the 1982 United Nations Convention on the Law of
the Sea (UNCLQOS), were reported to the Russian Federation that the
Netherlands' Arctic Sunrise ship violated its powers arising from being a
flag state.

The protest activity carried out on the Prirazlomnaya oil platform by the
environmental activists on the Arctic Sunrise ship was associated with the
concept of piracy defined in 1982 UNCLOS article 101 by the Russian
Federation and it was also stated that the same agreement could intervene in
accordance with the issues mentioned in article 110. (Since the topic addressed
in this study is the SUA Agreement, the SUA Agreement and related issues
have been mentioned in detail in the Arctic Sunrise case.)

Based on this, in addition to the above-mentioned allegations based on the 1982
UNCLOS, the Russian Federation described the people on board the Arctic
Sunrise as terrorist and the action taken as a terrorist activity within the context
of the Protocol for the Suppression of Unlawful Acts against the Safety of
Fixed Platforms Located on the Continental Shelf. In this context, in
accordance with the Article 2.1. of the aforementioned Protocol (United
Nations Office on Drugs and Crime, 1988), if any person;

a. Seizes or seizes control of a fixed platform using force or threats or any form
of intimidation; or,

b. Acts violently against a person on a fixed platform in a way that is likely to
endanger the security of that platform; or,

c. Destroys or damages a stationary platform in such a way as to endanger its
security; or,
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d. Is deemed to have committed an offense, if the person places or puts a fixed
platform, a device or substance that could destroy or endanger its security, on
the fixed platform in any way.

Due to the demands of the Netherlands and the stance applied by Russia against
the situation, diplomatic contacts between the two states could not contribute to
the solution of the problem. Following the dispute, on 21 October 2013, within
the scope of both countries being a party to the UNCLOS, the Netherlands
requested provisional measures from the International Tribunal for the Law of
the Sea (ITLOS) in Hamburg, and the immediate release of the Arctic Sunrise
ship and its crew by the Russian authorities (ITLOS, 2013a). The Russian
Federation, on the other hand, stated that the Netherlands did not accept the
arbitration procedure and did not intend to attend the hearings in line with its
position on arbitration on 21 October 2013 (ITLOS, 2013b).

This case has been dealt with by two courts and two decisions have been
passed. The first hearing took place in ITLOS, then the decision on the
boarding, the seizure and the detention of the Arctic Sunrise by Russian Coast
Guard units was made by the International Court of Arbitration.

On 22 November 2013, ITLOS stated that the Netherlands should pay bail for
the release of the Greenpeace activists and the Arctic Sunrise ship and its crew.
Upon this, the Russian Parliament uncharged all persons on board, and then
Greenpeace activists, the Arctic Sunrise ship and its crew were released. In the
decision of the International Court of Arbitration on August 14, 2015, it was
stated that the Russian Federation Coast Guard’s boarding the Arctic Sunrise
ship without the approval of the flag state, the detention of the ship and the
arrest of the ship's personnel and Greenpeace member activists could not be
associated with piracy, and the oil platform could not be recognized as a ship.
Finally, in the decision of the International Court of Arbitration on 10 July
2017, the Russian Federation was found guilty on the grounds that the detention
and detention activity it had made on the basis of the SUA Convention and its
Additional Protocol was not appropriate and was sentenced to pay
approximately 5,395,000 Euros (Permanent Court of Arbitration, 2017) to the
Dutch Government (Silveira and Garbaccio, 2019).
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5. CONCLUSION

The security of the seas and maritime routes, where 90% of the commercial
goods are transported, signifies ensuring the security of trade on a global scale
and this issue also affects the welfare, security and policies of the states. Since
the beginning of mankind to use the seas for their purposes, seas have harbored
various dangers and risks. Piracy and privateering as a state-supported activity
are two of mentioned dangers at sea. Privateering was abolished with the Paris
Declaration of 1856, but piracy still continues to be concentrated in the east and
west of Africa and certain parts of Southeast Asia. However, the smuggling of
weapons / drugs by illegal organizations and acts of terrorism, carried out by
terrorist organizations in the sea areas, put seas into problematic areas and
affect the security, policies and economies of the states.

In international law, it must involve violence, detention and plunder, be done on
the high seas or outside the maritime jurisdictions beyond the jurisdiction of a
state and for personal benefit, in order for an act to be defined as piracy.
However, the criminal act must be committed against another ship by a private
ship whose crew and passengers or crew mutiny, or a state ship which the state
can no longer exercise control over. Except for situations that do not cover the
aforementioned issues, commission of acts is considered as different acts such
as armed robbery or terrorism.

Following the kidnapping of the Italian flagged Achille Lauro cruise on 07
October 1985, the necessity of a new regulation that will affect the decisions to
be taken in similar events came to the agenda due to the inadequacy of the
current international regulations. In this context, the 1988 SUA Convention was
prepared and signed on March 10, 1988 and entered into force on March 1,
1992. The regulations introduced by the SUA Convention are binding only on
the states that are parties to the convention. In the early 2000s, after the political
developments in the world and the terrorist acts of September 11, 2001, the
argument that a similar terrorist attack could be carried out from seas by ships
became valid, and it has become necessary to make some updates in the
contract in order to prevent such terrorist acts and to establish a legal basis for
the intervention of those who will perform or performs these acts. The SUA
Convention was adopted by preparing an additional protocol within this
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framework. Turkey is a party to the protocol which crimes of terrorism are
covered in a detailed way, prohibition and prevention of the use and
proliferation of weapons of mass destruction by sea, the use and prevention are
expressed in one of the most important objectives. Piracy and terrorist acts at
sea bear similarities on many points. As in treaties / conventions regulating
international law, this convention also does not provide a detailed definition of
terrorism. Therefore, this convention makes it difficult to distinguish between
piracy and terror at sea. However, the 2005 SUA Protocol is an important
document added to the international legal framework for ensuring maritime
security in the context of preventing terrorism and the proliferation of weapons
of mass destruction in the maritime environment, preventing crimes, and
enabling the right to visit ships, which is not specified in other international
agreements and conventions.

In this context, the action carried out by Greenpeace, an environmentalist
organization, on the Arctic Sunrise ship and the Prirazlomnaya oil platform of
the Russian Federation in 2013 was examined as a case study within the scope
of the SUA Convention and its additional Protocol. As a result of this review;
based on the 1988 SUA Convention and its additional Protocol; the boarding
Arctic Sunrise by the Russian Coast Guard Units, the arrest of Greenpeace
activists and ship crew, and the detention of the Arctic Sunrise ship were
brought to jurisdiction by the Netherlands, the flag state of the Arctic Sunrise.
In the decision of the International Court of Arbitration on 10 July 2017, the
Russian Federation was found guilty and sentenced to pay compensation to the
Government of the Netherlands, stating that the detention and detention
activities he had made on the basis of the SUA Convention and its Additional
Protocol were not appropriate.
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as official positions of the Institution.

-Authors should follow the “Author Guidelines” in JNSE’s web page on DergiPark.
-Authors should conduct their researches in an ethical and responsible manner and follow all relevant legislation.
-Authors should take collective responsibility for their work and for the content of their publications.

-Authors should check their publications carefully at all stages to ensure that methods and findings are  reported
accurately.

-Authors must represent the work of others accurately in citations, quotations and references.
-Authors should carefully check calculations, data presentations, typescripts/submissions and proofs.

-Authors should present their conclusions and results honestly and without fabrication, falsification or
inappropriate data manipulation. Research images should not be modified in a misleading way.

-Authors should describe their methods to present their findings clearly and unambiguously.
-Authors accept that the publisher of JINSE holds and retains the copyright of the published articles.
-Authors are responsible to obtain permission to include images, figures, etc. to appear in the article.
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-In  multi-authored publications -unless otherwise stated- author rankings are made according to their
contributions.

-Authors should alert the editor promptly if they discover an error in any submitted.

-Authors should follow the publication requirements regarding that the submitted work is original and has not
been published elsewhere in any language.

-Authors should work with the editor or publisher to correct their work promptly if errors are discovered after
publication.

-If the work involves chemicals, procedures or equipment that have any unusual hazards inherent in their use, the
authors must clearly identify these in the manuscript.

-If the work involves the use of animals or human participants, the authors should ensure that all procedures were
performed in compliance with relevant laws and institutional guidelines and that the appropriate institutional
committee(s) has approved them; the manuscript should contain a statement to this effect.

-Authors should also include a statement in the manuscript that informed consent was obtained for
experimentation with human participants. Because the privacy rights of human participants must always be
preserved. It is important that authors have an explicit statement explaining that informed consent has been
obtained from human participants and the participants’ rights have been observed.

-Authors have the responsibility of responding to the reviewers’ comments promptly and cooperatively, in a point-
by-point manner.

The Responsibilities of the Reviewers:

-Peer review process has two fundamental purposes as follow: The first purpose is to decide whether the relevant
article can be published in JNSE or not and the second purpose is to contribute to the improvement of the
weaknesses of the related article before the publication.

-The peer review process for an article to the INSE consists of a double-blind review, which means that both the
reviewer and author identities are concealed from the reviewers, and vice versa, throughout the review process.
Reviewed articles are treated confidentially in JNSE.

-Reviewers must respect the confidentiality of peer review process.

-Reviewers must refrain from using the knowledge that they have obtained during the peer review process for their
own or others’ interests.

-Reviewers should definitely be in contact with the INSE if they suspect about the identity of the author(s) during
the review process and if they think that this knowledge may raise potential competition or conflict of interest.
-Reviewers should notify the JNSE in case of any suspicion regarding the potential competition or conflict of
interest during the review process.

-Reviewers should accept to review the studies in which they have the required expertise to conduct an appropriate
appraisal, they can comply with the confidentiality of the double-blind review system and that they can keep the
details about the peer review process in confidential.

-Reviewers should be in contact with the JNSE in order to demand some missing documents, following the
examination of the article, supplementary files and ancillary materials.

-Reviewers should act with the awareness that they are the most basic determinants of the academic quality of the
articles to be published in the journal and they should review the article with the responsibility to increase
academic quality.

-Reviewers should be in contact with the JNSE editors if they detect any irregularities with respect to the Ethical
Principles and Publication Policy.

-Reviewers should review the articles within the time that has been allowed. If they can not review the article
within a reasonable time-frame, then they should notify the journal as soon as possible.

-Reviewers should report their opinions and suggestions in terms of acceptance / revision / rejection for the
manuscript in the peer review process through the Referee Review Form which is provided by JNSE.

-In case of rejection, reviewers should demonstrate the deficient and defective issues about the manuscript in a
clear and concrete manner in the provided Referee Review Form.

-Review reports should be prepared and submitted in accordance with the format and content of the Referee
Review Form which is provided by JNSE.

-Review reports should be fair, objective, original and prudent manner.

-Review reports should contain constructive criticism and suggestions about the relevant article.
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-Editors are responsible of enhancing the quality of the journal and supporting the authors in their effort to
produce high quality research. Under no conditions do they allow plagiarism or scientific misconduct.

-Editors ensure that all submissions go through a double-blind review and other editorial procedures. All
submissions are subject to a double-blind peer-review process and an editorial decision based on objective
judgment.

-Each submission is assessed by the editor for suitability in the JNSE and then, sent to the at least two expert
reviewers.

-Editors are responsible for seeking reviewers who do not have conflict of interest with the authors. A double-
blind review assists the editor in making editorial decisions.

-Editors ensure that all the submitted studies have passed initial screening, plagiarism check, review and editing.
In case the editors become aware of alleged or proven scientific misconduct, they can take the necessary steps.
The editors have the right to retract an article. The editors are willing to publish errata, retractions or apologies
when needed.
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Etik ilkeler ve Yayin Politikas

Deniz Bilimleri ve Miihendisligi Dergisi (Bundan sonra DBMD olarak anilacaktir.); uluslararasi diizeyde,
hakemli, ¢ok disiplinli, Nisan ve Kasim aylarinda olmak iizere 2003 yilindan bu yana yilda iki kez yaymlanan,
bilim ve teknoloji dergisidir. DBMD yayin etiginde en yiiksek standartlarin, editoryal ve hakemlik siireclerinin
kilit unsuru olarak degerlendirildigi bir platform sunmayi taahhiit etmektedir.

DBMD’ne gonderilen her bir makale i¢in degerlendirme siirecinde ¢ift-kor hakemlik sistemi uygulanmaktadir.
Buna gore, degerlendirme siireci boyunca hakem ve yazarlar birbirlerinin bilgilerini gérememektedir. Dergiye
gonderilen ¢aligmalarin yazar-hakem ve hakem-yazar agisindan siireglerinde gizlilik esastir. DBMD’ne gonderilen
makalelerin degerlendirme siirecindeki inceleme asamasinda kabul edilmeleri halinde, ilgili makaleler icin
diizenleme asamasina gegilmektedir. Diizenleme asamasinda, ilgili makaleler yazim formati ve dilbilgisel
yonlerden incelenir. Makalelerin sayfalar iizerindeki bigimi ve yerlesimleri kontrol edilip diizenlenir. Ayrica
referans kontrolii yapilir. DBMD’nde kontrol edilen ve diizenlenen makaleler gizli tutulmaktadir.

DBMD’ne gonderilen makaleler, iThenticate intihal tespit programi araciligryla bilimsel ¢alint1 konusunda kontrol
edilir. Editorler, iddia edilen veya kanitlanmis bir bilimsel koti kullanimdan ya da usulsiizliikten haberdar
olurlarsa bu konuda gerekli adimlart atabilirler. Bu anlamda, Editorler gerekli durumlarda DBMD’ne gonderilen
ya da DBMD’nde yayinlanmis makaleleri geri ¢ekme hakkina sahiptir.

Diizenleme asamasmin basarili olarak sonuglanmasini takiben, ilgili makaleler DBMD’nin bir sayisinda
yaymlanmak {izere sakli tutulur ve kayit altma alinir. DBMD’ne yaymlanmak ilizere gonderilen makaleler; yazili
materyal gonderme, isleme ve yayinlama siireglerindeki tiim f{icretlerden muaf tutulmaktadir. DBMD’nde
yaymlanmak tizere kabul edilen makaleler, derginin internet sitesinden g¢evrimi¢i olarak iicretsiz bir sekilde
yayinlanir ve basilir. Dergide yaymlanmas: kabul edilen ¢aligmalar, derginin web sitesinden agik erigim ile
erisilebilir kilinmustir. Dergi ayrica, Milli Savunma Universitesi, Deniz Harp Okulu Basimevi tarafindan
basilmaktadir. Derginin basili haline Universite kiitiiphanelerinden erisilebilmektedir.

DBMD; editorii ve en az bes degisik iiniversitenin 6gretim iiyelerinden olusmus danisman grubu ile agik erisim
politikasin1 benimsemektedir. Buna gore, tiim igerikler ticretsiz olarak kullanicilar veya kurumlar igin
ulagilabilirdir. Kullanicilarin DBMD biinyesindeki makalelerin tam metinlerini okuma, indirme, kopyalama,
dagitma, yazdirma, arama veya bunlara baglanti verme ve diger yasal arastirma amaglar i¢in kullanma haklar
sakli tutulmaktadir.

DBMD’nin yayin etigi, temel olarak Yaym Etigi Komitesi (COPE), Diinya Miihendislik Kuruluslar1 Federasyonu
(WFEO), Bilim Kurulu Editorleri (CSE) ve Elsevier'in Editorler i¢in Yayin Etigi agiklamalari kapsaminda
yaymlanmis yonergelere ve Onerilere dayanmaktadir.

Editorler, yazarlar ve diger taraflar da dahil edilebilecek sekilde yayn siirecindeki gorev ve sorumluluklar
asagidaki gibi tanimlanmustir.

Yazarlarin Sorumluluklar::

-Yazarlar, dergide yaymlanan makalelerinin bilimsel, baglamsal ve dilsel yonlerinden sorumlu tutulmaktadir.
Dergide ifade edilen veya ima edilen goriisler, aksi belirtilmedigi siirece, Enstitiiniin resmi goriisii olarak
yorumlanamaz ve yansitilamaz.

-Yazarlar galiymalarinda, DBMD’nin DergiPark internet sayfasinda yer alan "Yazim Kurallari"n1 dikkate
almalidir.

-Yazarlar arastirmalarini etik ve sorumlu bir sekilde yiiriitmeli ve ilgili tim mevzuatlari takip etmelidir.
-Yazarlar ¢aligmalar1 ve yaymlarinin igerigi i¢in ortak sorumluluk almalidir.

-Yazarlar, yontemlerin ve bulgularin dogru bir sekilde raporlandigindan emin olmak igin yayinlarini her asamada
dikkatlice kontrol etmelidir.

-Yazarlar, baskalarina ait caligmalart dolayli alinti, dogrudan alinti ve referanslar ile dogru bir sekilde
gostermelidir. Yazarlar, makalelerindeki fikirlerin sekillendirilmesinde etkili ya da bilgilendirici olmus her tiirli
kaynaga referans vermelidir.

-Yazarlar ¢alismalarindaki hesaplamalari, ispatlari, veri sunumlarini ve yazi tiplerini dikkatlice kontrol etmelidir.

-213 -



-Yazarlar g¢alismalarinin sonuglarmi diiriistge; uydurma, g¢arpitma, tahrifat veya uygunsuz manipiilasyona yer
vermeden sunmalidir. Caligmalardaki gérsel kaynaklar yaniltic: bir sekilde degistirilmemelidir.

-Yazarlar, ¢aligmalarindaki bulgulart agik ve net bir sekilde sunmak i¢in arastirma yontemlerini tanimlamali ve
paylasmalidir.

-Yazarlar, yayinlanmis makalelerinin telif haklarin1 DBMD yayincisma devrettiklerini kabul etmektedir.

-Yazarlar ¢aligmalarina gesitli gorsel kaynaklar, figiirleri, sekilleri vb. dahil etmek igin gerekli izinleri almakla
yiikiimliidiir. Tlgili ¢alismada yer almasi gereken resim, sekil vb. anlatimi destekleyici materyaller igin gerekli
kisilerden ya da kurumlardan izin alinmasi yazarin sorumlulugundadir.

-Cok yazarl yayinlarda -aksi belirtilmedikge- yazar siralamalart sunulan katkilara gore yapilmalidir.

-Yazarlar gonderdikleri ¢alismada herhangi bir hata tespit ederlerse bu konuda derhal edit6rii uyarmalidir.
-Yazarlar dergiye gonderdikleri makalelerin baska bir yerde yayimlanmanmis ya da yayimlanmak {izere
gonderilmemis olmalar ile ilgili DBMD’nin DergiPark internet sayfasinda yer alan “Yaymn Kurallari”m dikkate
almalidir.

-Yazarlar, ilgili ¢alismalart DBMD’nde yayinlandiktan sonra hata tespit ederlerse bu konuda gerekli diizeltmelerin
yapilabilmesi amaciyla derhal editér veya yayinci ile iletisime gegip onlar ile birlikte calismalidir.

-flgili ¢alismada, dogasi geregi kullanimlarinda olagandist tehlikeler barindiran gesitli kimyasallar veya
ekipmanlardan yararlanilmig ise yazarlarin tiim bunlar1 ¢alismasinda agikg¢a belirtmesi ve tanimlamasi
gerekmektedir.

-Insanlar ve hayvanlarin katilimimi gerektiren calismalar igin, yazarlar tiim siirecin ilgili yasalara ve kurumsal
yonergelere uygun olarak gerceklestirildiginden emin olmalidir ve ilgili komitelerden etik onay alindigini
calismalarinda agik bir sekilde ifade edip belgelendirmelidir.

-Insanlarm katilimim gerektiren caligmalar igin, yazarlar kurumsal etik kurul onayr almakla yiikiimliidiirler.
Yazarlar, katilimeilarin siireg ile ilgili olarak bilgilendirildiklerini ve bu anlamda, katilimeilardan gerekli izinlerin
alindigini bildirmek ve belgelemek zorundadir. Yazarlar, katilimcilarm haklarinin gozetildigini agiklayan agik bir
bildirim sunmalidir. Ayrica bu siiregte, katilimeilarin gizlilik haklar: her zaman korunmalidir.

-Yazarlar, hakemlerin degerlendirmelerini, yorumlarini ve elestirilerini zamaninda ve isbirligi igerisinde dikkate
almalidir ve bu konuda, gerekli giincellemeleri yapmalidir.

Hakemlerin Sorumluluklari:

-Hakem degerlendirme siirecinin iki temel amaci vardir: flk amag, ilgili makalenin DBMD’nde yayinlanip
yaymlanamayacagmma karar vermektir ve ikinci amag, yayindan oOnce ilgili makalenin eksik yonlerinin
gelistirilmesine katkida bulunmaktir.

-DBMD’ne gonderilen her bir makale i¢in degerlendirme siirecinde ¢ift-kor hakemlik sistemi uygulanmaktadir.
Buna gore, degerlendirme siireci boyunca hakem ve yazarlar birbirlerinin bilgilerini gorememektedir. Dergiye
gonderilen galismalarin yazar-hakem ve hakem-yazar agisindan siireglerinde gizlilik esastir.

-Hakemler, degerlendirme siirecinin gizliligine saygi géstermelidir.

-Hakemler, degerlendirme siirecinde elde ettikleri bilgileri kendilerinin veya baskalarmm ¢ikarlar igin
kullanmaktan kagmmalidir.

-Hakemler, degerlendirme siirecinde yazar(lar)in kimliginden siiphe etmeleri ve bu bilginin herhangi bir potansiyel
rekabet veya ¢ikar gatigmasi yaratacagini diistinmeleri halinde mutlaka DBMD ile iletisime gegmelidir.

-Hakemler, degerlendirme siirecinde siiphe ettikleri potansiyel rekabet veya ¢ikar ¢atismasi durumlarm1 DBMD’ne
bildirmelidir.

-Hakemler, uygun bir degerlendirme yapabilmek icin gereken uzmanliga sahip olduklari, ¢ift-kor hakemlik
sisteminin gizliligine riayet edebilecekleri ve degerlendirme siireci ile ilgili detaylar1 gizli tutabilecekleri
¢aligmalarin hakemligini kabul etmelidir.

-Hakemler makaleyi, ek dosyalart ve yardimci materyalleri incelemelerini takiben bazi eksik belgelere ihtiyag
duymalar1 halinde bunlari talep etmek tizere DBMD ile iletisime gegmelidir.

-Hakemler dergide yaymlanacak makalelerin akademik kalitesinin en temel tespit edicisi olduklarmnin bilinciyle
davranmali ve akademik kaliteyi arttirma sorumluluguyla inceleme yapmalidir.

-Hakemler, Etik Ilkeler ve Yaym Politikas: ile ilgili herhangi bir usulsiizliik tespit etmeleri halinde DBMD
editorleri ile irtibata gegmelidir.
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-Hakemler, kendilerine tanman siire igerisinde makaleleri degerlendirmelidir. Sayet uygun bir zaman igerisinde
degerlendirme yapamayacaklarsa, bu durumu en kisa zamanda DBMD’ne bildirmelidirler.

-Hakemler, degerlendirme siirecindeki galisma i¢in kabul etme / yeniden gozden gegirme / reddetme seklindeki
onerilerini DBMD tarafindan saglanan Hakem Degerlendirme Formu araciligiyla bildirmelidir.

-Sonucu reddetme seklinde olan degerlendirmeler i¢in hakemler, ilgili calismaya dair eksik ve kusurlu hususlari
Hakem Degerlendirme Formu’nda agik ve somut bir gekilde ortaya koymalidir.

-Hakem degerlendirme raporlarinin, DBMD tarafindan saglanan Hakem Degerlendirme Formu’na uygun bigimde
ve igerikte hazirlanmasi ve gonderilmesi gerekmektedir.

-Hakem degerlendirme raporlar adil, objektif, 6zgiin ve dlgiilii olmalidir.
-Hakem degerlendirme raporlari, ilgili makale ile ilgili yapici elestiriler ve tavsiyeler icermelidir.

Editorlerin Sorumluluklari:

-Editorler, derginin bilimsel kalitesini arttirmak ve yazarlari bilimsel kalitesi yiiksek aragtirmalar tiretmek igin
desteklemek ile sorumludur. Higbir kosulda, intihal ya da bilimsel kotiiye kullanima izin verilmemektedir.
-Editorler, dergiye gonderilen her ¢aligmanin ¢ift-kor hakemlik siirecine ve diger editoryal siireglere tabi olmasini
saglamaktadir. DBMD’ne gonderilen her ¢alisma, ¢ift-kor hakemlik siirecine ve nesnel degerlendirmeye dayali
editor kararina bagl tutulmaktadir.

-DBMD’ne gonderilen her bir ¢aligma, uygunluklar agisindan editor tarafindan degerlendirilir ve daha sonrasinda,
incelenmesi ve degerlendirilmesi amaciyla en az iki uzman hakeme gonderilir.

-Editorler, yazarlar ile ¢ikar ¢atigmasi olmayan hakemleri, calismay1 degerlendirmek tizere atamakla sorumludur.
Cift-kor hakemlik siireci, editor i¢in degerlendirme ve diizenleme agsamalarinda katki saglamaktadir.

-Editérler, DBMD’ne goénderilen tiim g¢alismalarin 6n kontrol, tarama, intihal kontrolii, degerlendirme ve
diizenleme agamalarindan ge¢mesini saglar. Editorler iddia edilen veya kanitlanmig bilimsel kétii kullanimdan
haberdar olurlarsa makaleyi geri ¢ekebilirler. Editorler, gerekli durumlarda gonderilen calismay1 diizeltme, geri
¢ekme veya ¢aligma hakkinda 6ziir yayimlama hakkina sahiptir.
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