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Examination of the Operating Costs and Environmental Impact of
Alternative Fuels Used in Ships

Gemilerde Kullanilan Alternatif Yakitlarin igletme Maliyetleri ve Cevresel Etkilerinin
Incelenmesi

Tarik Kocal’

ABSTRACT

Nowadays, transportation has reached dimensions that have never been seen before, the amount of cargoes has diversified with quantity increases
with the development of industry. Low cost, the number of goods transported, and security are the most important factors in the transportation
sector. Due to these reasons, the majority of cargo transport in the world is carried out by seaway. In addition, the high increases in the costs of
diesel fuel in ship transportation lead shipowners to use different fuels. Alternative fuels have started to be used on new ships and certain old ships.
In this study in a one-year period, the costs and carbon dioxide emission values of alternative fuels that can be used in ships were calculated in
different operating conditions. The ship used in this study has a diesel engine with a power of 5975 kW at full load. The costs of using LNG, LPG and
methanol fuels as an alternative to diesel fuel (HFO, MDO) in the selected engine are calculated according to different load conditions and different
annual working hours. When the results of the calculations are examined, it is seen which fuel could be more economical and environment friendly.
Keywords: Alternative Fuel, Annual Carbon Dioxide Release, Cost, Emission, Transportation

0z

Sanayinin gelismesiyle ticareti yapilan yiiklerin gesitlenerek miktarinin arttigi ginimiizde, tasimacilik gegmiste hig olmadigi kadar biyuk boyutlara
ulagsmistir. Diisiik maliyet, tasinan mal miktari ve glvenlik tasimacilik sektériinde en 6nemli unsurlardir. Bu nedenlerden dolayi diinyadaki yiik
tasimaciliginin blyuk bir kismi deniz yoluyla yapilmaktadir. Deniz tasimaciligi diger tagsimacilik tlrlerine gére daha ¢evrecidir. Ancak uluslararasi
ticaret hacminin ve dolayisiyla gemi sayilarinin artisi, gemi kaynakli emisyon miktarlarini arttirmistir. Bu agidan bakildiginda gemi emisyonlari
konusu irdelenmesi gereken dnemli bir konu haline gelmistir. Ayrica gemi tagimaciliginda dizel yakitin maliyetlerinde meydana gelen yiksek artislar
armatorleri farkli yakitlari kullanmaya yénelmelerine neden olmustur. Yeni yapilan gemilerde ve bazi eski gemilerde revizyon yapilarak alternatif
yakitlar kullanilmaya baslanmistir. Bu calismada gemilerde kullanilabilecek alternatif yakitlarin yillik bazda farkli galisma kosullarina gére maliyet
hesaplamalari yapilmistir. Ayrica karbondioksit salinim degerleri elde edilmistir. Referans olarak alinan gemi %100’ Itk yik durumunda 5975 kw’ lik
bir gli¢ ¢ikisina sahip bir dizel makineye sahiptir. Ele alinan bu geminin dizel yakita alternatif olarak LNG, LPG, Metanol yakitlarini kullanarak ne gibi
maliyetlere sahip olacagi farkl yik durumlari ve farkli yillik galisma saati kosullarina gére hesaplanmistir. Bu hesaplamalarla birlikte hangi yakitin
daha hesapli ve daha gevreci olabilecegi incelenmistir.

Anahtar Kelimeler: Alternatif Yakit, Yillik Karbondioksit Salinimi, Maliyet, Emisyon, Tagimacilik
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Examination of the Operating Costs and Environmental Impact of Alternative 84
Fuels Used in Ships

1. Introduction

In this study, the effect the type of fuel used on ship management cost was calculated.
These costs were examined and compared according to different fuel types and different
load conditions annually. Depending on the fuel consumption, the ship’s annual carbon
emission was observed for different fuels.

In previous studies, lannccone and his colleagues explored the sustainability of innovative
ship fuel systems based on LNG fuel use. As a result of their research, they concluded
that LNG fuel system technologies are more sustainable in terms of their impact on the
environment, economic feasibility and safety than conventional marine fuel technologies
(Iannaccone, Landucci, Tugnoli, Salzano & Cozzani, 2020).

Ammar discussed the environmental and economic effects of fuels by addressing the
methanol-diesel dual-fuel ship engine in his study. This research established that methanol
reduced NOx, SOx, CO, CO2, and PM emissions and made economic gains (Ammar, 2019).

In their paper, Schinas and Butler proposed a methodology for evaluating the commercial
incentives needed to promote LNG as a marine fuel. They discussed the challenges
preventing LNG from being adopted as a marine fuel (Schinas & Butler, 2016).

Helgason and his colleagues compared Conventional Methanol, renewable methanol, and
heavy fuel oil fuels in terms of their costs in their study (Helgason, Cook & Davidsdottir,
2020). During this research, these stages were used:

* The existing main engine of the ship with a 5850 kW max power is the MAKITA
MITSUI MAN B&W 6S42MC.

* LNG, LPG, Butane, LPG Propane, and Methanol are alternative fuels to diesel fuel.
» Lower thermal values of the specified fuels are held in accord with ISO 8217 fuel standards.

» Using the verified specific fuel consumption specified in the main engine operator’s
manual, the amount of diesel fuel to be burned to obtain the desired power is calculated.

» This operation was repeated for 50%, 75%, 85% and 100% load conditions of ship
and diesel fuel consumption was found according to 2000, 4000, and 6000 working
hours in one year.

» To have the same brake power the mass that must be burned for the alternative fuel
types was calculated.

»  World market prices of specified fuels were researched, and these fuel’s price averages
of Asia, Europe, and America were taken to examine the cost according to the main
engine, load and work hours situations.

* The referenced ship’s carbon emission was calculated annually.

* At the end of the examination, alternative fuel costs wereanalyzed and carbon emissions
were examined and compared.

J -I- L Journal of Transportation and Logistics
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2. Calculations Values

Table 1. Lower heat values of alternative fuels (“Alternative Fuel Properties”, 2019)

Type of fuel Reference Lower Calorific Value (kj/kg)
Diesel ISO 8217 Grades 42700
Liquefied Petroleum Propane 46300
Gas (LPG) Butane 45700
Liquefied Natural Gas (LNG) 48000
Methanol 19900

The lower heat value is heat energy is when water is in the steam phase in a combustion
reaction. In Table 1, the lower heat values of diesel, LPG, LNG, and Methanol are given.

Table 2. Market values of using fuels (“Diesel, LNG, Methanol and LPG Fuel Prices”, 2019)

Regions Meﬂ,}zﬁ;ﬂ o/ ($I;¥0(1;1) LP%/P{;OISane LPg /};:;;me Diesel ($/Ton)
America 432 142,5 110 100 730
Europe 360 512,5 470 450 690
Asia 370 580,5 535 515 770

Market prices of fuels were taken on April 26, 2019. Table 2 shows average fuel prices
from 5 different ports in the USA, Europe, and Asia.

Table 3. Power and Specific Fuel Consumption Based on Load Condition of Reference Ship [9]

LOAD P(kw) SFOC(g/kwh)
50% 2925 177,3
75% 4391 172,4
85% 5000 172,8
100% 5861 173,8

Specific Fuel Consumption values based on the main engine load condition to be calculated
are shown in Table 3. Also, carbon dioxide amounts as a result of combustion of all fuels
are given in Table 4.

Table 4. CO, emission values of fuels (“CO2 Emission Values of Fuels”, 2019).
METHANOL LNG |LPGPROPANE | LPG BUTANE | DIiESEL
1,37 2,75 2,99 3,03 32

CO,(kgCO,/kgFUEL)

3. Calculations & Evaluations

The calculation of the fuel consumption of the main engine that we evaluate was taken
from the main engine operator’s manual which is specific fuel consumption(SFOC)
values. The equation (1) is below,
m
SFOC =—
P (M

Journal of Transportation and Logistics
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With the mass flow rate, total fuel consumption was calculated in 2000, 4000 and 6000
working hours running situations in a year. Fuel consumption for diesel and LNG fuels

are given in Table 5.

Table 5. Diesel and LNG Fuel Consumptions

DIESEL LNG (%95 LNG) LNG (%5 DO)

LOAD 2000 hour (ton/year) 2000 hour (ton/year) 2000 hour (ton/year)
50% 1037,21 876,55 51,86

75% 1514,02 1279,50 75,70

85% 1728,00 1460,34 86,40

100% 2037,28 1721,72 101,86
LOAD 4000 hour (ton/year) 4000 hour (ton/year) 4000 hour (ton/year)
50% 2074,41 1753,09 103,72

75% 3028,03 2559,00 151,40

85% 3456,00 2920,68 172,80

100% 4074,57 3443.,43 203,73
LOAD 6000 hour (ton/year) 6000 hour (ton/year) 6000 hour (ton/year)
50% 3111,62 2629,64 155,58

75% 4542.,05 3838,51 227,10

85% 5184,00 4381,02 259,20

100% 6111,85 5165,15 305,59

LNG fuel consumption is based on diesel fuel consumption by diesel fuel burned multiplied
lower heat energy of diesel fuel then divided by lower heat energy of LNG. The reason
for getting 95% LNG fuel 5% diesel fuel in the calculations is that the petroleum fuels
produced by liquefying from the gaseous state are not appropriate for the first operation
of the main engine and the maneuvering circumstances. In other words, diesel fuel use

Table 6. Propane and LPG Butane Fuel Consumptions

LPG PROPANE LP((;O/}: ?gg;NE LPG BUTANE LP((j A];%TS)NE

LOAD 2000 hour (ton/year) | 2000 hour (ton/year) | 2000 hour (ton/year) | 2000 hour (ton/year)
50% 908,73 51,86 920,66 51,86

75% 1326,48 75,70 1343,90 75,70

85% 1513,96 86,40 1533,84 86,40

100% 1784.,93 101,86 1808,37 101,86
LOAD 4000 hour (ton/year) | 4000 hour (ton/year) | 4000 hour (ton/year) | 4000 hour (ton/year)
50% 1817,46 103,72 1841,32 103,72

75% 2652,96 151,40 2687,79 151,40

85% 3027,92 172,80 3067,67 172,80

100% 3569,87 203,73 3616,74 203,73
LOAD 6000 hour (ton/year) | 6000 hour (ton/year) | 6000 hour (ton/year) | 6000 hour (ton/year)
50% 2726,19 155,58 2761,98 155,58

75% 3979,44 227,10 4031,69 227,10

85% 4541,88 259,20 4601,51 259,20

100% 5354,80 305,59 5425,10 305,59

Journal of Transportation and Logistics
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while starting the main engine and in maneuvering circumstances. LPG Propane, LPG
Butane, and Methanol fuels are given in Table 6 and Table 7 according to the main
engine’s loading situations and operation hours.
Table 7. Methanol Fuel Consumption
METHANOL METHANOL (%5 DO)
LOAD 2000 hour (ton/year) 2000 hour (ton/year)
50% 2114,28 51,86
75% 3086,24 75,70
85% 3522,43 86,40
100% 4152,88 101,86
LOAD 4000 hour (ton/year) 4000 hour (ton/year)
50% 4228,56 103,72
75% 6172,47 151,40
85% 7044,86 172,80
100% 8305,77 203,73
LOAD 6000 hour (ton/year) 6000 hour (ton/year)
50% 6342,85 155,58
75% 9258,71 227,10
85% 10567,28 259,20
100% 12458,65 305,59

When the tables are analyzed, LPG and LNG fuels, which can be used as an alternative to
diesel fuel have less fuel consumption compared to diesel fuel. LNG fuel consumption is
starting to be more common in the usage area of ships due to being environment-friendly,
12% less than diesel fuel consumption. LNG fuel usage has a terrific advantage in terms
of cost and environmental factors, but due to the IMO’s standards, the tanks that are used
for the storage of LNG fuel are most costly than diesel fuel tanks.

Usage of LPG Propane and Butane too also provides cost efficiency when compared to
diesel fuel. Methanol is identified as having the highest fuel consumption compared to
other alternative fuel resources. The reason for this is the combustion of 1 gr methanol
exposes less energy compared to other fuels. To provide the required power we must
burn more methanol than other fuels.

When the emission values of the discussed main engine were analyzed, it was seen
that the emission values of all fuels were lower than diesel fuel. CO, emissions of the
referenced ship are given in Table 8. When we examined CO, emissions of the possible
alternatives to diesel fuel, Methanol seems like the most environmentally friendly fuel.
But, when we analyze the reference ship’s carbon emissions values on an annual basis,
it shows that Methanol comes after LNG and LPG derivatives. The reason for this is that
Methanol fuel has twice the consumption compared to LNG and LPG derivatives in order
to provide the desired energy. That’s why carbon emission increases.

J T L Journal of Transportation and Logistics
Volume 5, Issue 2, 2020



Kocal Examination of the Operating Costs and Environmental Impact of Alternative 88
Fuels Used in Ships

Table 8. CO, Emission Values of reference ship

. LPG LPG

DIESEL LNG PROPANE BUTANE METHANOL

LOAD 2000 hour (ton/ | 2000 hour (ton/ | 2000 hour (ton/ | 2000 hour 2000 hour (ton/
year) year) year) (ton/year) year)

50% 3319,05 2576,45 2883,05 2955,55 3062,51
75% 484485 3760,87 4208,42 431425 4470,38
85% 5529,60 4292.41 4803,21 4924 5102,20
100% 6519,307 5060,68 5662,91 5805,31 6015,41
LOAD 4000 hour 4000 hour 4000 hour 4000 hour 4000 hour

(ton/year) (ton/year) (ton/year) (ton/year) (ton/year)
50% 6638,11 515291 5766,11 5911,11 6125,03
75% 9689,70 7521,74 8416,84 8628,50 8940,77
85% 11059,20 8584,83 9606,43 9848 10204,41
100% 13038,61 10121,37 11325,83 11610,63 12030,83
LOAD 6000 hour 6000 hour 6000 hour 6000 saat 6000 hour

(ton/year) (ton/year) (ton/year) (ton/y1l) (ton/year)
50% 9957,16 7729,36 8649,17 8866,66 9187,55
75% 14534,56 11282,61 12625,26 12942,75 13411,15
85% 16588,80 12877,24 5371,31 14772,01 15306,61
100% 19557,92 15182,06 16988,74 17415,95 18046,25

When Table 8 examined, LNG is seen as the most environmentally friendly fuel after
methanol. Although LNG fuel has a ratio close to the LPG Propane and Butane fuels, it
has a significant difference when considered as the annual CO, emission of a ship. It was
calculated that the reference ship produces an average of 5000 tons less carbon compared
to LPG derivatives in LNG fuel at 6000 working hours per year at 85% load. According
to calculations made, LPG Propane is the second most environmentally friendly fuel and

LPG Butane is the third.
Table 9. Fuel Cost of American Region
DIESEL LNG PRI(;II)’ENE LPG BUTANE | METHANOL
LOAD 2000 hour 2000 hour 2000 hour 2000 hour 2000 hour
($/year) ($/year) ($/year) ($/year) ($/year)
50% 757159,65 162765,82 137818,33 129924,11 951228
75% 1105232,26 237590,63 201174,57 189651,31 1388515,45
85% 1261440 271170,45 229607,53 216455,63 1584760,95
100% 1487217,02 319705,50 270703,50 255197,63 1868407,12
LOAD 4000 hour 4000 hour 4000 hour 4000 hour 4000 hour
($/year) ($/year) ($/year) ($/year) ($/year)
50% 1514319,30 325531,65 275636,66 259848,22 1902456
75% 2210464,52 475181,26 402349,14 379302,62 2777030,91
85% 2522880 542340,9 459215,06 432911,26 3169521,91
100% 2974434,05 639411,00 541407,01 510395,26 3736814,24
LOAD 6000 hour 6000 hour 6000 hour 6000 hour 6000 hour
($/year) ($/year) ($/year) ($/year) ($/year)
50% 2271478,95 488297,47 413455 389772,33 2853684
75% 3315696,79 712771,90 603523,72 568953,93 4165546,37
85% 3784320 813511,35 688822,60 649366,89 475428287
100% 4461651,08 959116,51 812110,52 765592,89 5605221,36

J T L Journal of Transportation and Logistics
Volume 5, Issue 2, 2020



Kocal Examination of the Operating Costs and Environmental Impact of Alternative 89
Fuels Used in Ships

Diesel and other alternative fuels in respect of regions are given on an annual basis in
Table 9, Table 10, and Table 11 depending on the main engine loading.

Table 10. Fuel Cost of Europe Region

. LP
DIESEL LNG PR OPENE LPG BUTANE | METHANOL
LOAD 2000 hour 2000 hour 2000 hour 2000 hour 2000 hour
($/year) ($/year) ($/year) ($/year) ($/year)
50% 715671,45 485013,53 462886,89 450081,15 796925,25
75% 1044671,59 707978,30 675679,86 656987,21 1163278,45
85% 1192320 808040,25 771176,91 749842,34 1327690,13
100% 1405725,68 952666,174 909204,90 884051,80 1565324,84
LOAD 4000 hour 4000 hour 4000 hour 4000 hour 4000 hour
($/year) ($/year) ($/year) ($/year) ($/year)
50% 1431342,90 970027,0689 925773,78 900162,30 1593850,51
75% 2089343,18 1415956,61 1351359,79 1313974,43 2326556,90
85% 2384640 1616080,50 1542353,83 1499684,69 2655380,26
100% 2811451,36 1905332,34 1818409,81 1768103,60 3130649,68
LOAD 6000 hour 6000 hour 6000 hour 6000 hour 6000 hour ($/
($/year) ($/year) ($/year) ($/year) year)
50% 2147014,35 1455040,60 1388660,68 1350243,45 2390775,76
75% 3134014,77 212393491 2027039,59 1970961,64 3489835,35
85% 3576960 2424120,75 2313530,74 2249527,03 3983070,39
100% 4217177,05 2857998,52 2727614,72 2652155,40 4695974,53
Table 11. Fuel Cost of Asian Region
. LP
DIESEL LNG PROPgNE LPG BUTANE | METHANOL
LOAD 2000 hour 2000 hour 2000 hour 2000 hour 2000 hour
($/year) ($/year) ($/year) ($/year) ($/year)
50% 798647,85 548767,50 526103,19 514072,95 822216,90
75% 1165792,93 801040,50 767957,22 750396,58 1200196,87
85% 1330560 914255,37 876496,27 856453,70 1369826,41
100% 1568708,37 1077892,05 1033374,70 1009744,84 1615002,82
LOAD 4000 hour 4000 hour 4000 hour 4000 hour 4000 hour
($/year) ($/year) ($/year) ($/year) ($/year)
50% 1597295,70 1097535 1052206,38 1028145,91 1644433,80
75% 2331585,87 1602081 1535914,45 1500793,17 2400393,75
85% 2661120 1828510,74 1752992,55 1712907,41 2739652,82
100% 3137416,74 2155784,11 2066749,40 2019489,68 3230005,65
LOAD 6000 hour 6000 hour 6000 hour 6000 hour 6000 hour
($/year) ($/year) ($/year) ($/year) ($/year)
50% 2395943,55 1646302,50 1578309,58 1542218,86 2466650,70
75% 3497378,80 2403121,51 2303871,68 2251189,75 3600590,62
85% 3991680 2742766,11 2629488,82 2569361,12 4109479,23
100% 4706125,11 3233676,16 3100124,11 3029234,53 4845008.,47

When LPG consumption costs are examined, LPG fuel is seen as a better alternative

compared to Diesel fuel.
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4. Conclusion

In this study, cost computations and carbon dioxide emission values of alternative fuels
that can be used in ships are calculated according to different operational situations on
an annual basis. The ship taken as a reference has a diesel engine with a 5850 kW brake
power at 100% load condition. The kind of costs involved in the case of using LNG,
LPG, and Methanol fuels as an alternative to diesel fuel were calculated according to
different load conditions, different annual working hour circumstances, and different
regions. It was seen which fuel is more economical and more environmentally friendly
with the help of these calculations. The benefits that can be gained as a result of the use
of alternative fuels that can be replaced with diesel fuel were observed. In addition to
these situations, carbon emissions of alternative fuels were calculated and their effects
on the environment were observed.

The following results were obtained in this study:

1) When we examined LNG fuel, we notice that carbon emission is the most important
point. LNG fuel has less CO, emission values compared to the other fuels named as
alternative fuels. When considering research done, LNG fuel also has a lower release
of sulfur and nitrogen than the other fuels. Looking at the value of the LNG in the
world market, it is seen that it is the 3rd cheapest in America, the 4th cheapest in Asia
and in Europe. When the reference ship operates with LNG fuel at the 85% load in
the America region for 2000 working hours per year, it is concluded that it has less
fuel consumption of approximately $990,000 compared to Diesel fuel. In terms of
the annual consumption of LNG fuel in the Europe and Asia regions, it is concluded
that the reference ship operating at 85% for 2000 hours per year has a lower cost of
about $384,000 when compared to diesel fuel in Europe and $416,000 in the Asian
region.

2) Looking at the LPG Butane fuel’s price in the world market, it is seen that it is the
cheapest fuel in all regions. When the carbon emission values of LPG butane fuel
examined, it is seen that it is higher than the other alternative fuels. But it doesn’t mean
LPG butane is not environmentally friendly. It was calculated that LPG butane fuel
emits 1814 less CO, compared to diesel fuel in terms of 85% load at 6000 working
hours per year. Turning to the fuel costs calculation, LPG Butane in conditions of 85%
load with 2000 hours per year saved $1million compared to Diesel in the America
region and $442,000 in the European region and $474,000 in the Asian region.

3) When we look at the value of the LPG Propane in the world market, it is seen that
it is the 2nd cheapest fuel in the continent of America and the 3rd cheapest fuel in
Asia and in Europe. When we compare the CO, emissions of alternative fuels, LPG
Propane is the third lowest, after Methanol and LNG. LPG Propane is the second
most environmentally friendly fuel according to calculations of CO, emission of the
reference ship. If the reference ship works 2000 working hours with a 85% load, it will
cause $1,031 millionsaving in the USA, $421,000 savings in Europe, and $454,000
savings in Asia.
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ABSTRACT

The purpose of the study is to examine the relationships between individuals who engage in e-commerce and their demographic factors and to
investigate whether their status of e-commerce engagement differentiates according to demographic factors. In case of differences, demographic
factors caused by the Digital Divide were examined. If Digital Division is not detected, the reasons for this are emphasized. For this purpose, the
overall profile of the customer group engaged in e-commerce in Turkey was summarized, and the demographic variables that e-commerce is
associated with were determined using Non-Parametric techniques. Then, utilizing the Log-Linear Models, one of the methods of the Advanced
Contingency Table Analysis, the effects including two-way and three-way interactions were investigated. Consequently, among those who engage
in e-commerce in Turkey, it was determined that education caused the digital divide, however, gender remained ineffective.
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1. Introduction

In the digitalizing world, the importance of e-commerce activities is increasing every
passing year. As a concept, electronic commerce: according to the World Trade
Organization (WTO), is the production, advertising, sale and distribution of goods and
services via telecommunications networks. According to the Organisation for Economic
Co-operation and Development (OECD), it refers generally to the carrying out of
commercial activities by individuals and organizations based upon the transmission of
digitized data, including text, sound, and visual images. According to the United Nations
Centre for Trade Facilitation and Electronic Business (UN/CEFACT), is defined as sharing
of unstructured or structured business information by any electronic means (such as
electronic mail or messaging, electronic bulletin boards, World Wide Web technology,
smart cards, electronic funds transfers, and electronic data interchange) among suppliers,
customers, governmental bodies and other partners in order to conduct transactions in
business, administrative and consumer activities. Canpolat (2001) defines e-commerce as a
process among consumers, businesses, and public institutions, based upon the processing,
transmission, and storage of digital information in the form of text, sound, and visual
images in an electronic environment (internet or intranet), for the activities of getting
informed and doing research, making a commitment, delivering goods and services to
the customer, making payment, performing after-sales maintenance and support services.

As in the world, in Turkey, electronic commerce is growing and becoming more and
more popular. Among the reasons for this growth are widespread and affordable internet
access, increasing young population, the rise in digital literacy, and the proliferation of
smartphone use day by day. When examined from the viewpoint of consumer perceptions,
the most important value proposition of e-commerce for Turkish consumers is its price
advantage. In advanced e-commerce markets, the perception of convenience stands out
more prominently (Turkish Industry & Business Association, TUSIAD-T/2017).

The Internet is a channel that enables people to acquire new hobbies and create innovations,
facilitates continuing education, encourages personal growth and allows new relationships
to be established (Cohendet, 2003). Despite the fact that the primary step in being able
to engage in e-commerce is internet access, there are still regions in the world that
cannot get access to the internet. Therefore, this situation makes e-commerce activity
impossible. This has led to the concept of “Digital Divide”, which is known as the gap
between individuals, households, business, and geographic areas with regard both to
their opportunities to access information and communication technologies (ICTs) and
to their use of the internet. This concept, first introduced in the late 1990s, has become
an attractive subject for researchers.

2. The Digital Divide and Its Causes

The OECD (2001) defined the term “Digital Divide” as the gap between individuals,
households, businesses, and geographic areas with regard to both their opportunities to
access Information and Communication Technologies (ICT) and to their use of the internet.
Dragulanescu (2002) defined it as the gap between those who can afford to purchase
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the computer hardware and software necessary to participate in the global information
network, and those that cannot. Hargittai (2003) defined it as the gap between those who
have access to digital technologies and those who do not. Dijk (2006) defined it as the
gap between those who have access to computers and the internet and those who do not.
It is thought that no further deepening of the digital divide and preventing digital poverty
will affect the world welfare positively. For reduction of the digital divide and digital
poverty, the work carried out at a global level needs to be continued with determination
and greater participation (Kalayct, 2013).

While the number of studies analyzing the digital divide has increased rapidly in recent
years, Hoffman and Novak’s (1998) study, as an example of pioneering works, assessed
whether there was a difference between Whites and African Americans in the United
States with respect to computer access and internet use, by examining the income and
education levels of the races, and they observed that there was a serious digital divide
between these two groups. Ono and Zavodny (2007) examined the microdata of the United
States, Sweden, Japan, South Korea and Singapore to determine whether gender, age,
education, and income factors created digital inequality'. They found that in the United
States and Sweden, gender did not have an impact on digital inequality. However, in the
other three Asian countries, this inequality was quite profound. Brandtzaeg et al. (2011)
grouped internet user types as “Non-Users”, “Sporadic Users”, “Instrumental Users”,
“Entertainment Users” and “Advanced Users”, and he argued that 60% of users in five
European countries consisted of “Non-Users” and “Sporadic Users” and the digital divide
in European countries was quite deep. Friemel (2014), when measuring the digital divide
between age groups, argued that in parallel with the literature, there was a divide between
young people and seniors. In addition, the rate of Internet usage among seniors was also
quite different. According to this research, he found that only a quarter of the seniors
over 65 got internet access, and as the age increased, this ratio decreased, in other words,
the gap widened.

3. Measurement of the digital divide and the domestic digital divide

There are two dimensions of the digital divide analysis. These are divided into; measuring
the gap between countries (the international digital divide) and measuring the gap between
groups within the country (the domestic digital divide) (Cuervo & Menendez, 2006).
The international digital divide is largely the consequence of the social and economic
imbalance that exists between developed and developing countries. Countries with lower
income and lower educational attainment tend to show lower rates of ICT (Information and
Communication Technologies) access and use when compared to countries with higher
income and better education (Chinn & Fairlie, 2007). The Domestic Digital Divide, shows
whether there is a division among factors such as gender, age, educational attainment,
and income level within the same society (Cuervo & Menendez, 2006). Keniston (2003)
discussed the digital divide in three dimensions as the result of his analytical reviews. The
first of these exists within every nation, industrialized or developing, between individuals
who are rich, educated, and powerful, and those who are not, the second one is linguistic

1 They considered the digital divide concept as the inequality in information access.
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Table 1. Research variables

and cultural (stated as a relatively less noted situation), and the third one is the divide
between the rich and poor nations. Kennedy (2003) argued that there was a digital divide
between women and men within the same nation and found that women spent less time
on the internet due to their domestic responsibilities. Kili¢ (2011) stated that in Turkey,
in addition to the disparities between low-income and high-income families, significant
divides were also observed between regions and educational levels and consequently this
caused serious gaps between regions within the country as well. Tsetsi & Rains (2017)
measured the digital divide over smartphone dependence and argued that in the United
States, smartphone dependence was correlated with race, gender, age, education. and
income level and that there was a gap between the group categories.

4. Research

In the present study, the overall profile of those engaged in e-commerce in Turkey was
identified first. Then, this profile was examined in terms of what factors of engagement
in e-commerce caused the digital divide and which factors were ineffective in the digital
divide. The variables used in the research, are given in Table 1.

Variable

Scale Category Number

Engagement in e-commerce

Nominal | Yes—No

Gender

Nominal | Male — Female

Age Ordinal | [16-25], [26-35], [36-45], [46-55], [56-65], [66-74]
Literate but did not finish any school, Primary School,
Education Ordinal Secondary School, High School, Two-year vocational

college, Four-year license, Postgraduate, Doctoral
graduates

Most of the research variables are categorical. Therefore, the “age” variable, which takes
place in the original questionnaire numerically, was examined by dividing into categories,
within the scope of the study.

4.1. Purpose and Scope of Research

TURKSTAT regularly conducts “Information and Communication Technology (ICT)
Usage Survey on Households and Individuals” every year since 2003. In this study, the data
of the Information and Communication Technology (ICT) Usage Survey on Households
and Individuals from 2016, which was most recently published by TURKSTAT, was used
and an analysis was carried out. The purpose of the research was to determine whether
there was a digital divide originating from e-commerce. To this end, 14,236 people,
in the age range of 16-74, who answered the question of whether or not to engage in
e-commerce, were included in the survey.

4.2. Research Methods

In field surveys conducted in the Social Sciences, categorical data analysis occupies a large
volume. These are frequently used in the analysis of nominal variables, ordinal variables,
and discrete variables with a limited number of categories. In research performed utilizing
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categorical data, creating contingency tables has great importance. These tables might
be two-way, small-sized, or can also be arranged in larger dimensions and ways. In such
cases, frequently used categorical data analysis methods such as Pearson’s Chi-Square
Test remain insufficient. In three or more dimensional tables, advanced contingency
methods are used to determine relationship structures better. Examples of these methods
are Log-Linear Models, Correspondence Analysis, and Latent Class Analysis.

Non-Parametric Tests

Non-parametric tests have an important and extensive place, especially in the analysis
of nominal and ordinal scale variables, which are not based on any assumptions about
the population distributions and are frequently used in social sciences. One of the most
well-known non-parametric statistical techniques is the Pearson Chi-Square (y?) test
showing Chi-square () distribution developed by Karl Pearson in 1900. In this test, which
examines the independence between two nominal categorical variables, independence
is tested in the null hypothesis. Another test that is used to investigate the independence
of the categorical variables included in the contingency tables and which is again Chi-
Squared (y?) is the Likelihood Ratio Chi-Square (G?2) test. It is claimed that the G2 statistic
is a more favorable test statistic than the X? statistic, in larger dimension contingency
tables (Cilan, 2009).

2

n. (nl..k—,&l..k)
G?=2>n. log| -2~ |, xX2=y " SR 1
ijk I I (D

Examples of independence tests used in Nominal-Ordinal tables include Mann-Whitney/
Wilcoxon and Kolmogorov Smirnov tests, and examples of independence tests used
in Ordinal-Ordinal tables include the Jonckheere-Terpstra, Linear Trend Alternative
to Independence, and Cochran-Armitage trend tests. These tests are used only for the
examination of the two-way relationship. For this reason, in addition to the above tests,
it is necessary to examine the multi-way contingency tables as well. In particular, if
there is a control variable that is thought to influence the relationship between the two
variables, it must be included in the model. Thus, it can be possible to investigate whether
the categories of the control variable affect the relationship between the two categorical
variables. The Cochran-Mantel-Haenszel test is one of the important tests showing these
associations. Log-Linear Models, in which relationships with three-way and more are
detected and in which interactions between variables are included in the model, are also
used in this research.

Log-Linear Models

Log-Linear Models are mainly used to specify the associations and interactions between
categorical data showing Poisson distribution (Agresti, 1996, p.145). In the literature,
these models are generally divided into four groups. These are,

Independence Models;
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gy = A+ A1+ A7 + A4S ()

It is estimated when the variables A, B, and C are independent of each other, in other
words, when there are no binary and triple interactions.

Conditional Independence Models;

— A B C AB AC
ln’uijk_ﬁ'_‘_/li +Aj +ﬁ’k +ﬂ“ij +ﬁ“ik (3)

It is used when one of the variables is dependent on the other two variables and when
these two variables are inter-independent. Equation 3, as an example, is based on the
assumption that variables B and C are inter-independent but related to variable A.

Homogeneous Association Models;

_ AL B 3C 4A4B | 9AC | 4BC
lnﬂz}k_/1+/1i +ﬂj +A; +/1ij +A; +;tjk “)

These are the models which contains both the respective effects of the three variables
and all their binary interactions with each other.

Saturated Models;

- A 9B 9C _ 24B | 74C | 3BC | 7 ABC
1nyl.jk_/1+,1i A+ A+ AT AT A+ A (5)
It is estimated in the case when all one-way, two-way and three-way associations that
can be formed using variables are meaningful.

4.3. Analysis Results

According to the data obtained from TURKSTAT’s Information and Communication
Technology (ICT) Usage Survey on Households and Individuals 2016, there were 14,236
people from the age group 16-74 who responded to the question of whether or not engaging
in e-commerce. Accordingly, in Turkey, the proportion of those who at least once over the
past year engaged in e-commerce is 28.5%. 54.2% of those engaging in e-commerce are
male and 45.8% female. In addition, those between the ages [16-25] comprise 27.2% of
the e-commerce users, those between the ages [26-35] comprise 28.7%, those between
the ages [36-45] comprise 24.2%, those between the ages [46-55] comprise 13.2%, those
between the ages [56-65] comprise 5.6%, and those between the ages [66-74] comprise
1.2%. According to the education levels, 22.8% are primary school + literate uneducated
individuals, 52.5% are secondary school + high school graduates, 22.3% are 2-year +
4-year faculty graduates and 2.5% are postgraduate and doctoral graduates.

Whether or not the gender affects engagement in e-commerce was first investigated by
Pearson Chi-Square and Likelihood Ratio tests, and no relation was found, according to
the results in Table 2. Accordingly, gender does not affect engagement in e-commerce.
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Table 2. Results of Pearson Chi-Square & Likelihood Ratio Tests

Pearson Chi-Square Likelihood Ratio
Value Asym. Sig Value Asym. Sig
e-commerce & gender 0.001 0.971 0.001 0.971

The Cochran-Mantel-Haenszel Test was applied to examine whether there was a
relationship between e-commerce and gender, also at different education levels in addition
to the dual interaction. When the “Education level” was considered as the control variable
here, the results are given in Table 3. Accordingly, it was determined, with p = 0.465 and
p = 0.478 probabilities, that engagement-nonengagement in e-commerce was not related
to gender; that is, similar results were obtained with Chi-square tests.

Table 3. Results of Cochran-Mantel-Haenszel Test

Chi-Squared Asymp. Sig.
Cochran’s 0.533 0.465
Mantel-Haenszel 0.504 0.478

Whether or not the engagement in e-commerce is related to the ordinal variables “age”
and “education” were examined via Mann-Whitney U & Wilcoxon W Tests. According
to the results in Table 4, the status of engaging in e-commerce is related to the variables
“education” and ‘““age”.

Table 4. Results of Mann-Whitney U & Wilcoxon W Tests

Mann-Whitney U Wilcoxon W V4 Asymp. Sig.
e-commerce & age 18197209.500 26416694.500 -11.382 0.000
e-commerce & education 11514846.000 63356499.000 -45.184 0.000

According to the results of the Jonckheere-Terpstra test, which analyzes the relation
between Ordinal-Ordinal variables, there is a relation between the “age” and “education”
variables (probability p = 0.000). Finally, the relationship between gender and education
were also examined and found to be related by a probability of p = 0.000.

The odds ratios between the education and age variables, which were found to be relevant,
were calculated. The odds ratio between the education level variable, which was rearranged as
“pre-high school” and “post-high school”, and the e-commerce engagement-nonengagement
variable is 5.54. In other words, those with high school and above education levels are
approximately 5.54 times more likely to engage in e-commerce. The odds ratio between the
age variable, which was rearranged as “under the age of 45 and “over the age of 45”, and
the e-commerce engagement-nonengagement variable is 2.32. In other words, the probability
of engaging in e-commerce for those under the age of 45 is approximately 2.32 times more.

The relationships found between e-commerce, gender, and education variables are
summarized in Figure 1. According to this, it was observed that gender does not create
any discrimination in the case of engaging in e-commerce, however, those who engage in
e-commerce and those who do not, differ according to their education levels. In addition,
the level of education as well was found to be dependent on gender.
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E-COMMErce [------==s-ssssemmceeceeee Gender

Education

Figure 1. E-Commerce, Gender, Education relationship

All the Log-linear models that can be set up in the light of the above information and in
the direction of the models proposed by Agresti are given in Table 5.

Table 5. Three-way Log-Linear Models between E-Commerce, Gender, Education

Goodness-of-Fit
Pearson
Model oo
Likelihood | . " Chi- | sig. | s.D.
Ratio
Square

Inp, =A+ A"+ 4] + A 219431 | 0.000 | 219158 | 0.000 10
1 _ A B c AB

Nty = A+ A+ A+ A0 + A7 219431 | 0.000 | 2191.48 | 0.000 =9
In g, = A+ A"+ A7 + 20 + A€ 13.939 | 0052  13.835 | 0.054 7
Ing, =A+A"+ A%+ A5+ 25€ 2182.85 | 0.000 | 2170.30 | 0.000 = 7

ijk T il k jk ) : : :
In g = A+ A1+ A7 + A5+ 4C + 45° 2475 0.649 2478 | 0.649 4
_ A B C AB BC

Inp, =A+4"+ 4] + A4 + 47 + 4, 2182.85 | 0.000 | 2170.26 | 0.000 | 6

Inp, = A+ A"+ A7 + A0+ A7 + A€ 13.938 | 0.030  13.835 0032 6
A B C AB AC BC
Inp, =A+A4"+ 47 + A4 + A7 + 4, + 4, 1942 | 0585 | 1.945 | 0.584 | 3
A B © AB AC BC ABC

Ingy, =A+A4"+4] + A4 + A7 + A +A; +4; 0.000 | 0.000 ~ 0.000 | 0.000 0

Table (Agresti, 2002, p.320) ~ A=E-Commerce B=Gender C=Education

When Table 5 is examined, it shows that only two models are significant. Among these
models, the model with high goodness-of-fit is the model that at the same time comprises
the associations (dual interactions) which are also found in non-parametric test results.
In this case, the selected log-linear model is the conditional independence model which
is indicated as follows:

A 4B ,C _ 4AC  ,BC
gy = A+ 47+ A7 + 47 + Ay + Ay (6)
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According to the model shown by Equation 6, the dual interactions of E-Commerce
& Education and Gender & Education are also included in the model. The parameter
estimates pertaining to this model are given in Table 6.

Table 6. Parameter Estimates

Parameters Estimated Standard V4 Sig.
Value Error Value

Invariant 3.634 0.121 29.997 0.000
[E-Commerce = 1.00] 0.942 0.118 7.952 0.000
[E- Commerce = 2.00] 0 . . .
[Gender = 1.00] 0.479 0.110 4376 0.000
[Gender = 2.00] 0 . . .
[Education = 1.00] 3.616 0.124 29.184 0.000
[Education = 2.00] 4222 0.123 34.461 0.000
[Education = 3.00] 2.850 0.125 22.714 0.000
[Education = 4.00] 0 . . .
[E-Comm = 1.00] * [Educat = 1.00] -3.377 0.135 -25.029 0.000
[E- Comm = 1.00] * [Educat = 2.00] -2.096 0.122 -17.247 0.000
[E- Comm = 1.00] * [Educat = 3.00] -0.738 0.124 -5.963 0.000
[E- Comm = 1.00] * [Educat = 4.00] 0

[E- Comm = 2.00] * [Educat = 1.00] 0

[E- Comm = 2.00] * [Educat = 2.00] 0

[E- Comm =2.00] * [Educat = 3.00] 0

[E- Comm = 2.00] * [Educat = 4.00] 0 . . .
[Gender = 1.00] * [Educat = 1.00] -0.370 0.115 -3.221 0.001
[Gender = 1.00] * [Educat = 2.00] -0.297 0.112 -2.655 0.008
[Gender = 1.00] * [Educat = 3.00] -0.317 0.115 -2.751 0.006
[Gender = 1.00] * [Educat = 4.00] 0

[Gender = 2.00] * [Educat = 1.00] 0

[Gender = 2.00] * [Educat = 2.00] 0

[Gender = 2.00] * [Educat = 3.00] 0

[Gender = 2.00] * [Educat = 4.00] 0

When the Z values of one-way relation terms are examined, it shows that the most
important factor determining the frequencies in the contingency table is “education”. It
also shows that dependence exists between the variables of e-commerce & education
and education & gender. It is understood that engagement in e-commerce is dependent
on education and this dependency is mostly in groups with education categories 1, 2,
3. It is not possible to mention any relationship between education and the status of not
engaging in e-commerce. Furthermore, it is seen that education is dependent on gender
and this dependence is mostly on men and in groups with education categories 1, 2, 3.
However, looking at the Z values, this dependence is not as high as between e-commerce
and education.

In addition, the Poisson distribution of this selected model is shown in Figure 2, and the
observed and expected frequencies and percentages are given in Table 7.
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Figure 2. Poisson Model

Table 7. Observed and Expected Frequencies

. Observed Expected (E)
Gender Education E-Commerce
Frequency % Frequency %
. Yes 129 0.9% 137.589 1.0%
Primary School
No 1579 11.1% 1570.411 11.0%
Yes 960 6.7% 976.778 6.9%
Secondary School
Male No 3114 21.9% 3097.222 21.8%
a
AR — Yes 950 6.7% 944.790 6.6%
igh Schoo
£ No 765 54% | 770210 | 5.4%
Yes 159 1.1% 156.861 1.1%
Two-Year College
No 59 0.4% 61.139 0.4%
. Yes 132 0.9% 123.411 0.9%
Primary School
No 1400 9.8% 1408.589 9.9%
Yes 831 5.8% 814.222 5.7%
Secondary School
Femal No 2565 18.0% 2581.778 18.1%
emale
AR — Yes 798 5.6% 803.210 5.6%
igh Schoo
£ No 660 46% | 654790 | 4.6%
Yes 95 0.7% 97.139 0.7%
Two-Year College
No 40 0.3% 37.861 0.3%

Log-Linear Models were re-established by taking “Age” variable instead of “Education”
variable, but no meaningful model could be found according to the results in Table 8.
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Table 8. Three-way Log-Linear Models between E-Commerce, Gender, Age

Goodness-of-Fit
Vodel Likelihood |~z o Sig. | S.D.
Ratio Square
Inp, =A+A"+4] + A 546.072 | 0.000 | 518.561 | 0.000 16
In gy = A+ 4"+ 4] + 40 + 4" 546.071 | 0.000 | 518.678 | 0.000 15
Inp, =A+A"+ A7 + 40 + A€ 178.084 | 0.000 | 174.497 | 0.000 11
Inpg, = A+ 2"+ 4] + A0+ 25¢ 386.159 | 0.000 | 365.625 | 0.000 | 11
In g, = A+ A1+ A7 + A5 + 4+ 450 18171 | 0.006 | 17.851 | 0.007 6
g, = A+ A"+ A7 + A0 + 40 + 25¢ 386.158 | 0.000 | 365.629 | 0.000 10
In gy = A+ A" + 4] + 20 + 4% + A€ 178.082 | 0.000 | 174.498  0.000 10
Inpg, = A+ 4"+ A7 + A0 + 477 + 2+ A5C 15227 | 0.009 | 15.022 | 0.010 | 5
g, = A+ A"+ A7 + A+ A5 + 4+ 450+ 255 0000 0000 | 0.000 | 0000 6

5. Conclusion

In the digitalizing world, the internet and conveniences that it provides are drawing
greater interest, day by day. Nevertheless, there are still regions in the world that do
not have internet penetration, which results in a digital divide among individuals. In
general, the digital divide is measured in two ways. The first is the difference between
countries/regions in accessing the internet and computer technologies, and the second
is the difference between individuals’ access to the internet and computer technologies
within the same country/region. In this study, according to the individuals’ demographic
structures in Turkey, the effect on the status of e-commerce engagement was investigated.
In addition, it examined whether there was a digital divide between individuals who
engaged in e-commerce and those who did not. Consequently, unlike other developing
countries, in Turkey, it was determined that the status of engaging or not engaging in
e-commerce did not vary by sex, that is, gender did not cause a digital divide. However,
the status of engaging in e-commerce presented a significant difference according to
education levels. Parallel to the literature, also in Turkey, as educational levels increase
the number of people who use e-commerce applications rise. According to the analysis
carried out via MicroData Set, 2016 of TURKSTAT’s Information Technologies Usage
Survey on Households, the probability of engaging in e-commerce for those with high
school and above education levels is approximately 5.54 times higher. It is argued that
the digital divide exists between individuals in Turkey, according to their educational
levels. It was suggested to increase digital literacy first in order to see a a decrease in the
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digital divide. The rise in digital literacy will cause a proliferation of internet usage and
an increase in transactions over the Internet. Besides, individuals should benefit more
from the price advantage and convenience provided by e-commerce.
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ABSTRACT

Air transportation development is strictly related to airport competitiveness, since the airport management seeks to improve the capacity to
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Introduction

Railroad ballast consists of open graded crushed stone used as a bed for railroad track
to provide stability. It plays a significant role in providing vertical and lateral support
for the track base and distributing the load to the weaker subgrade below. Ballast also
helps with drainage, which is an important factor for any type of transportation structure,
including railroads.

Track maintenance operations are very time consuming and costly. In addition, trains
have become much heavier and faster than in the past, while track conditions have not
been substantially improved. The primary potential advantage of geogrids is to extend
the maintenance cycle through reinforcement of the ballast. It is also possible to reinforce
the sub-ballast which increases the bearing capacity of soft subgrade.

Oxford University carried out model footing experiments to investigate the benefit of
reinforcing a granular layer over soft clay. The test consistently demonstrated a 40%
improvement in bearing capacity. It was concluded that the interlocking mechanism
of the polymer grid resisted tensile strains preventing lateral movement of particles in
the loaded area (Milligan and Love, 1984). Data from the test indicated that the mean
angle of load spread increased from 38 degrees in the unreinforced case to more than 50
degrees with a polymer grid. It was concluded that a reinforced granular layer can reduce
construction thickness by approximately 50% to achieve a similar stress on the subgrade.

Research carried out at the University of Waterloo, Canada, showed a 300% increase in
the number of load applications in reinforced pavement. In their tests, asphalt pavement
sections were laid over a granular base layer. A test load of 40 kN applied via a 300 mm
diameter circular plate was used representing a standard 80kN design axle (Haas et al.,
1988). It was observed that a 200 mm reinforced section sees a threefold increase in load
applications to reach a given settlement. Interestingly, the 100 mm reinforced section
performed as well as the 200 mm control. The test was performed with CBRs ranging
from 0.5 to 8%. This validates the results over a range of subgrade conditions.

In the mid-1980s, the United Kingdom’s Transport and Road Research Laboratory (TRRL
-now known as TRL) investigated the effect of polymer grid reinforcement on rut depth.
Comparable findings to those of the University of Waterloo were obtained. Geogrid
reinforcement for a given sub-base thickness carried 3.5 times more traffic.

Chan (1990) did a series of full-scale experiments to investigate the influence of
Geosynthetics on the permanent deformation characteristics of granular bases in pavement.
In his experiments, different types and stiffnesses of Geosynthetics were considered as
well as varying placement levels in the granular base. It was concluded that the permanent
deformation resistance of most geosynthetic-reinforced granular bases was improved.
The improvement level depends largely on the quality and thickness of the granular base
as well as the location of the geosynthetic within the base.

For weak granular bases, e.g. low elastic stiffness, such as those constructed of sand and
gravel, a significant improvement in permanent deformation resistance was achieved with
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the introduction of a polymer grid. The effect is most obvious with the grid installed either
in the middle or at the bottom of the layer. A stiffer grid also produced better results with
the large vertical deformations and high stresses which Chan applied to this granular base.

Chan concluded that there is minimal benefit if the geosynthetic is placed too far down in
the layer. In his opinion, placing geosynthetics at the middle of a base layer, not exceeding
200mm depth, gives an optimum improvement. Chan also noted that geogrid performs
better than geotextile in terms of reducing permanent deformation, even where it has a
lower stiffness. He attributed this to the interlocking effect of the geogrid.

Raymond (2001) studied the behavior of reinforced ballast subjected to repeated loading.
The performance of a thin layer of granular material, reinforced and unreinforced was
studied, when acting as a foundation material under repeated loading. Compressibility
of the subgrade was varied through the use of rubber layers. Raymond concluded that
grid reinforcement reduces plastic settlement by 13-30%. It was noted that a bigger
improvement was observed when the foundation was weak. It was later deduced that the
inclusion of a geogrid on railway track bed can extend the existing 3-month maintenance
cycle to a cycle of over 3 years.

Chen (2007) carried out four series of tests, small-scale laboratory tests on silty clay
soil, small scale laboratory tests on sandy soil, small-scale laboratory tests on Kentucky
crushed limestone, and large-scale field tests on silty clay embankment soil. The influences
of different variables and parameters contributing to the improved performance of
reinforced soil foundation (RSF) were examined. The investigated parameters included
top layer spacing (z), number of reinforcement layers (), vertical spacing between
reinforcement layers (), tensile modulus and type of reinforcement, embedment of
the footing (DY), shape of footing, and type of soil. An axisymmetric finite element
analysis with three series of reinforcement layout strategies was performed to study
the scale effect on the results of model footing tests. It was found that the inclusion of
reinforcement generally resulted in increasing the ultimate bearing capacity of soils and
reducing the footing settlement. The optimum depth for the first reinforcement layer
was estimated to be at about 0.33B (B is the footing width) below the footing for all soil
types tested in the study. The bearing capacity of reinforced soil increases in tandem
with reinforcement layers (at the same vertical spacing). However, the significance of an
additional reinforcement layer decreases with the increase in the number of layers. The
reinforcing effect becomes negligible below the influence depth. The influence depth of
reinforced sand was obtained at approximately 1.25 B in this study, regardless of the type
of reinforcement and footing embedment depth, while the influence depth of geogrid and
geotextile reinforced silty clay was obtained at about 1.5B and 1.25B, respectively. The
bearing capacity ratio (BCR) decreases with increasing vertical spacing of reinforcement
layers. Geogrid beyond the effective length (4.0~6.0B) results in insignificant mobilized
tensile strength, and thus provides negligible reinforcement benefit. The inclusion of
reinforcement will redistribute the applied load to a wider area, thus minimizing stress
concentration and achieving a more uniform stress distribution, and thus improving the
bearing capacity of soil.
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Abu-Farsakh et al. (2008) made a series of laboratory model tests on silty clay
embankment soil. The aim of the study was to investigate the potential benefits of
using the reinforced soil foundations to improve the bearing capacity and reduce the
settlement of shallow foundations on soils. The influences of different variables and
parameters contributing to the improved performance of reinforced soil foundation were
examined in these tests. The test results showed that the inclusion of reinforcement
can significantly improve the soil’s bearing capacity and reduce the immediate footing
settlement. The geogrids with higher tensile modulus performed better than geogrids
with lower tensile modulus. The strain developed along the reinforcement is directly
related to the settlement, and therefore higher tension would be developed for geogrid
with higher modulus under the same footing settlement. The test results also showed
that the inclusion of reinforcement will redistribute the applied load to a wider area, thus
minimizing stress concentration and achieving a more uniform stress distribution.

Heidari and El Naggar, (2010) investigated the effect of the soil reinforcement on the
performance characteristics for different configurations of shock absorbing foundations.
The results showed that soil reinforcement can be used to increase the stiffness of the
supporting medium. This increase can be designed to achieve a superior dynamic
performance for shock-producing equipment when the mounting system alone cannot
achieve a satisfactory design. It was shown that for small hammers, that the reinforced soil
foundation can reduce the foundation response amplitude by up to 80%. For large hammers
and presses, the reinforced soil foundation can be designed to reduce the foundation
response by up to 60% in the case of no soil reinforcement.

Fattah et al., (2010) analyzed a strip footing resting on a reinforced granular trench by
the finite element method. The angle of friction of the trench soil, the modulus of elasticity
of the reinforcement material, the depth, width and shape of the granular trench, the
locations, and number of the reinforcement layers were studied. The results showed that
using a granular trench beneath foundations will increase the bearing capacity and reduce
the settlement. Moreover, using polymers as a reinforcement material has a significant
effect on both bearing capacity and settlement.

Hayano et al., (2013) studied the effects of ballast thickness and tie-tamper repair on the
settlement characteristics of ballasted tracks by conducting a series of cyclic loading tests
on model grounds. Results suggest that the 250 mm ballast thickness, currently adopted
as the standard design, is ineffective for minimizing settlement that occurs when the
nonlinearity of roadbed compressibility is relatively moderate. Moreover, characteristics
of the initial settlement process are altered significantly after tie-tamper implementation,
although the degree of gradual subsidence undergoes minimal change regardless of ballast
thickness and roadbed type.

Geeta et al., (2013) studied soil- foundation interaction by modeling a square footing
to investigate the effect of different types of geogrid on settlement, contact pressure
and elastic strain. Performance levels of geogrids made from three different types of
polymer have been tested. These polymers are: polypropylene (PP), polyester (PET)
and non-polymer (NP).. An analysis was carried out by using the computer software
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program ANSYS with a two dimensional linear 8-noded isoperimetric element. The
results indicated that at ratio (u/B=2), the contact pressure and elastic strain values become
insignificant for two-layered reinforced soil conditions (where u is the depth of the
first reinforcing layer from the base of the footing and B is the footing width). Geogrid
efficiency increases with the increased thickness of the geogrid reinforcement up to a
certain limit. When the increase in thickness goes beyond the ratio h/B=1, the reduction
in settlement is marginal (where h is the spacing between reinforcing layers). Using the
geogrid made from polypropylene (PP), the reduction in settlement value, contact pressure
value as well as elastic strain value were found to be consistently higher as compared to
other two cases (PET and NP).

Extensive laboratory tests were conducted by Fattah et al. (2019) to investigate the effect
of load amplitude, geogrid position, number of geogrid layers, thickness of ballast layer
and clay stiffness on the behavior of the reinforced ballast layer and induced strains in a
geogrid. A half-scale railway was constructed for carrying out the tests. It was concluded
that the amount of settlement increased as the simulated train load amplitude increased,
and there was a sharp increase in settlement up to cycle 500. The increased amount in
settlement depended on the presenceof the geogrid and other parameters studied. The
transmitted average vertical stress for ballast thicknesses of 30 cm and 40 cm increased
as the load amplitude increased, regardless of the ballast reinforcement for both soft
and stiff clay. The position of the geogrid had no significant effect on the transmitted
stresses. The value of the soil pressure and pore water pressure on ballast thicknesses
of 20 cm was higher than for 30 cm and 40 cm thicknesses. This meant that the ballast
attenuated the induced waves. The soil pressure and pore water pressure for reinforced
and unreinforced ballast was higher in stiff clay than in soft clay.

The objective of the present study is to understand the mechanics of geogrid reinforced
ballast degradation resting on clayey soil. The research is directed at investigating the
benefits of using geogrid reinforcement in minimizing the rate of deterioration of ballasted
rail track geometry resting on clayey soil due to dynamic load, and to explore the effect
of load amplitude and the position of geogrid layer in ballast layer on the parameters
mentioned up on.

The novelty of this study is experimental exploration of the advantages of utilizing geogrid
as reinforcement to minimize the amount of degradation of ballast under railway track
bases resting on clayey soil.

Laboratory Work and Model Preparation

The laboratory test work consists of laboratory model tests to investigate the reduction
in the compressibility and stress distribution induced in soft clay under a ballast railway
reinforced by geogrid reinforcement subjected to dynamic load. An experimental model
based on an approximate half scale for general rail track engineering practices, currently
used in Iraqu railways, was adapted for this study. The investigated parameters are load
amplitude, geogrid position, number of geogrid layers and thickness of ballast layer.
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2.1 Soil and materials used

Brown clayey soil was brought from a site in Baghdad. Standard tests were performed
to determine the physical properties of the soil. Details are given in Table 1. Grain
size distribution of the soil used is shown in Figure 1. According to the Unified Soil
Classification System (U.S.C.S.), the soil is classified as CL. A consolidation test was
performed for soft and stiff clay states. Table 2 lists the consolidation test results for
both soil states.

The ballast was obtained from a private crushed stone factory. It was produced as a
result of crushing big stones; the ballast is of white color with angular shapes. Particle
size distribution is shown in Figure 2 and the effective size, uniformity coefficient and
coefficient of gradation are listed in Table 3. The ballast is of uniform size with poorly
graded gradation (GP) according to the .U.S.C.S.

The geogrid used in all tests was manufactured by Tensar type SS2( Figure 3a.) Its
engineering properties are shown in Table 4, as provided by the manufacturing company.
The sheet of geogrid was used from test to test but was replaced whenever it became
visibly overstressed or damaged, as shown in Figure 3b.

Table 1. Physical properties of used clay.

Test Value Specification
Liquid Limit (LL), % 46 ASTM D 4318-00
Plastic Limit (PL), % 21 ASTM D 4318-00
Plasticity Index, % 25 ASTM D 4318-00
Specific gravity (Gs) 2.65 ASTM D854-00
Gravel %, > 4.75, mm 0 ASTM D 422-00
Sand %, 0.075-4.75, mm 4 ASTM D 422-00
Silt %, 0.005-0.075, mm 37 ASTM D 422-00
Clay %, < 0.005 mm 59 ASTM D 422-00

Table 2. Consolidation test results for soft and stiff clay.

Parameter Soft State Stiff State
Undrained shear strength, C, 20-25 kN/m? =~ 50 kN/m?
Initial void ratio, e, 0.61 0.38
Dry unit weight, vy, 16.6 19.3
Saturated unit weight, v, 21.6 234
Compression index, C, 0.18 0.1
Swelling index, C, 0.1 0.05
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Table 3. Ballast particle size characteristics.

Parameter Value

D6Oa mm 21.59

D3y, mm 20.61

Djp, mm 18.35
Coefficient of uniformity, C, 1.18
Coefficient of gradation, C, 1.07

'Ydry min» kN/m? 10.21

Ydry max» KN/m? 11.25

Yused> kN/m* 10.92
Relative Density 70%
Table 4. Tensar SS2 geogrid specification.

Property Units

Polymer (1) PP
Minimum carbon black (2) % 2
Roll width m 4.0
Roll length m 50
Unit weight kg/m? 0.29
Roll weight Kg 60
Dimensions

AL mm 28
Ar mm 40
WLR mm 3.0
Wi mm 3.0
ty mm 3.8
tLR mm 1.2
trr mm 0.9
Rib shape Rectangular

Quality Control Strength (longitudinal)

Tuc (3) kN/m 17.5
Load at 2% strain (3) kN/m 7.0
Load at 5% strain (3) kN/m 14.0
Approx. strain at T, % 12.0
Quality Control Strength (transverse)

Tue (3) kN/m 315
Load at 2% strain (3) kN/m 12.0
Load at 2% strain (3) kN/m 23.0
Approx. strain at T % 10.0
Junction strength as % of QC strength (4)

Minimum junction strength % 90

(1) PP denotes polypropylene.
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a. Before test. b. Damage in geogrid reinforcement used
Figure 3. Geogrid reinforcement used.

2.2 Model tests
2.2.1 Load setup design and manufacturing

To study the response of the railway loads on soft clay, it was necessary to simulate the
conditions as close as possible to those occurring in the field. To achieve this aim, a special
testing apparatus and other accessories were designed and manufactured. The apparatus
had the capability of applying different dynamic loads under different frequencies.

The general view of the apparatus is shown in Figures 4 and 5.

The apparatus consists of the following:
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Loading steel frame. 2. Hydraulic loading system. 3. Load spreader beam. 4. Data
acquisition. 5. Shaft encoder. 6. Steel container.

2.2.2 Loading steel frame

To support and ensure the verticality of the hydraulic jack used in applying the central
concentrated load, a steel frame was designed and constructed. The steel frame consisted
mainly of four columns and four beams. Each column and beam was made of steel with a
square cross section area of 100 mmx100 mm, and is 4 mm thick. The dimensions of the
steel frame (lengthx widthx height) were 1700 mmx 700 mmx1700 mm. To strengthen
the steel frame, two vertical steel channels were welded.

A 20 mm thick steel plate with dimensions of 700 mmx>500 mm was welded on the center
of the frame in order to carry the hydraulic jack and the settlement measurement device
(Encoder). The steel frame was fixed to the floor using four base plates of dimension 200
mmx200 mmx>20 mm. Each base plate was fixed to the floor using four bolts.

2.2.3 Hydraulic loading system

As shown in Figure 6, the system consisted of a hydraulic steel tank with a capacity of
70 liters. The tank consisted of two holes; the upper one was used to fill the oil and the
lower one is for discharge. The tank consisted of a gear type hydraulic pump with a fixed
geometrical volume giving a discharge about 12 liter/min with a maximum pressure of
150 bars. The axis of the pump was connected by a coupling with a three phase electrical
rotary motor of 3hp capacity and 1450 rpm rotation speed. The pump and the motor were
fixed in housing on the upper surface of the tank.

During the rotation of the pump, it sent the hydraulic through a flexible hose to a
distributional block where there were two directional valves fixed to it, the first one which
worked in one direction was used as a key to lock the hydraulic in the system or send
it back to the tank. This hydraulic valve was connected with another directional valve
which controlled the moving of the hydraulic cylinder jack up and down (Figure 6). The
movement of the hydraulic cylinder jack was controlled electrically by a programmable
logic control (PLC), through which the movement (up and down) could be controlled
by choosing the hearts that we need to control data acquisition. The data acquisition also
displays the load magnitude that was applied on the rail. An 80 cm x5 cm X5 c¢cm solid
steel beam was used to apply the load on the track panel as shown in Figure 7.

The tests were carried out in a steel container with plan dimensions of 1.5 m length x1
m widthx1 m height. Each part of the container is made of a 5 mm thick steel plate. The
container is made of five welded parts, one for the base and others for the four sides of
the container. The long sides were braced externally by angles at their edges.

2.2.4 Data acquisition

Data acquisition was used to measure and sense the occurring displacement during the
tests, which enabled the tests to obtain a large amount of data in a very short time.
Moreover, it was used to choose the specified frequency used in the test.
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The data acquisition was done using Programmable Logic Controller (PLC), which can
be defined as a digital computer used for electro-mechanical automation processes, and
it is a high-tech processing unit. This type of system analyzes the data digitally.

The program of Programmable Logic Controller (PLC) is executed repeatedly whenever
the controlled system is running and then the data is saved in its memory..

A shaft encoder is an electro-mechanical device used to convert the motion of the shaft
to digital code. The output of incremental encoders supply information of the motion
of the shaft which is processed into information such as, displacement, revolution per
minute (rpm), speed, and position.

Loading steel
frame

Figure 4. Steel frame of the loading system.

Hydraulic
cooling "\

Electrical
rotary
motor

Hydraulic
steel tank

Figure 5. Hydraulic loading system.
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Figure 7. Load .spreader beam.

2.2.5 Instrumentation

Atotal of four Linear Variable Differential Transformers (LVDTs) were used to instrument
the ends of the track panel. The LVDTs were used to measure the surface displacement
of the railroad track to check it with the shaft encoder measurement.

2.3 Model preparation
2.3.1 Preparation of bed of soil

Prior to the preparation of the bed of soil, trial tests were performed to control the efficiency
of the method of preparation. These control tests were carried out to check two main
important points for the preparation of homogenous soft beds of soil. The first was to
determine the variation of undrained shear strength with time at different water amounts
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(25%, 28%, 32%, 35% and 40%). These tests specify the time required for the remolded
soil to regain its strength after a rest period following the mixing process. To accomplish
this, five samples were prepared individually and placed in three layers in molds. Each
layer was tamped gently with a special hammer to extract any entrapped air. The samples
were then covered with polythene sheet and left for a period of six days. The undrained
shear strength was measured daily by using a portable vane shear device. It was found
that the time required for the remolded soil to regain its strength was about three days.

The second test was to determine the variation of shear strength after the three days
of mixing versus different liquidity indices. The results of the variation of the undrained
shear strength with different liquidity indices are shown in Figure 8.

20

30 40 50 &0 70 20

I.1. %

Figure 8. Variation of the undrained shear strength with liquidity

index at 3 day curing.

2.3.2 Preparation of the ballast layer

The construction of the ballast layer started three days after the preparation of the soil
bed. The ballast was placed carefully on the surface of the bed of soil in layers; each
layer was not more than 100 mm thick. A predetermined volume of ballast was prepared
which was sufficient to create a uniform layer. Each layer was compressed gently by a
tamping rod to attain a placement dry unit weight of about 10.92 kN/m?. This placement
unit weight corresponded to a relative density of about 70%.

A half-scale railway was constructed for carrying out the tests. Two rails of 900 mm in
length with three wooden slippers (900 mm x 90 mm x 90 mm) were used to construct
the track panel (Figure 9). Three ballast thicknesses of 200, 300 and 400 mm were used
in the tests, each side of the ballast was sloped down on about a 2:1 slope. The ballast was
overlying 500 mm thick clay in both soft and stiff states. The tests were carried out with
and without geogrid reinforcement. The angle of the slope of the ballast was controlled
by maintaining alignment with markings on the wall of the box.

2.3.3 Test procedure

The test was carried out in a well tied steel box of 1.5 m lengthx1 m width x1 m height.
The box was padded with two layers, the first one consisting of compressed styropor
sheets 5Smm thick and the other one of 4mm thick rubber to prevent wave reflection
during the test.

J -I- L Journal of Transportation and Logistics
Volume 5, Issue 2, 2020



Fattah, Al-Qaissi, Aswad

Settlement of Railway Track on Reinforced Ballast Overlain by Clayey 117

The box was filled with relatively soft clay which was placed in 100 mm layers to
ensure the consistency and was compressed by plywood to a depth of 500 mm. After the
placement of each layer, it was pressed gently with a wooden tamper in order to remove
entrapped air.

The clay material used in the tests had a wet unit weight of 21.6 kN/m’, moisture
content of about 30% and a drained shear strength of about 25 kN/m?* It was placed in
the box in its soft state with a wet density of 23.4 kN/m’, moisture content of about 21%
and a drained shear strength about 50 kN/m* When it was placed in its stiff state, the
liquid limit of the clay was found to be 46% while the plastic limit was 21%.

During preparation of the ballast layer, the geogrid was laid in a predetermined position,
as specified in the reinforced ballast tests shown in Figure 10.

The track panel was then placed into its position, using manual chain hoists. A good
seating on the surface of the ballast was achieved by tamping it carefully. Special care
was given to the levelling of the track panel and sleeper at the position where the rail
must be placed (Figure 11). Additional ballast was then added between and at ends of
the sleepers to achieve restraint.

After preparing the model for test, it was carried and centered in the load setup and
then the load-spreader beam was lowered carefully until it touched the rails. After that,
the load and frequency was adjusted by the LCD touch-screen as required and then the
test began.

The built-in displacement transducer records a measurement of central track panel
displacement once the load comes into contact with the track panel. The jack load was
applied through the load-spreader beam, which was connected to the jack in to the track
panel and then to the rails and sleepers.

The hydraulic jack and the builtin displacement transducer were connected to control
data acquisition. This control data acquisition stores control functions and acquires data.
The data acquisition is then connected to a computer, which receives and stores the data.

The traffic loading simulation on the sleepers was executed by applying rectified sine
wave loading. This type of loading was suggested by Awoleye (1993). It simulates a
running train over three sleepers in which 50% of the wheel load transmits to the middle
sleeper and 25% of the wheel load on both outer sleepers.

The frequency of loading in the test was up to 2 Hz. This frequency is considered very
low when compared to the usual frequency in the track of approximately 8—10 Hz. This
frequency, however, was associated with the pressure and flow capacity of the hydraulic
loading system.

The effect of applying geogrid reinforcement was examined by the comparison of
settlement magnitude, as well as the pressure and pore water pressure developed in the
clay layer, which was performed in various tests with and without geogrid in the ballast
layer. A flowchart of the testing program is shown in Figure 12.

J T L Journal of Transportation and Logistics
Volume 5, Issue 2, 2020



Moura, Caetano, Severino ‘ Airport Competitiveness Analysis from Aircraft and Passenger Movement 118

A 4

— 150 cm
Figure 9. The laboratory test section.

Figure 11. Placing and leveling the track panel.
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Figure 12. Flowchart of the testing program.

3. Experimental Results and Interpretation

This section presents the results of the laboratory tests that were conducted on the half-
scale ballasted railway model; the ballast was resting on soft or stiff clay and the ballast
was stabilized with geogrid. The model was subjected to a dynamic load by a dynamic
load setup to represent the passage of the train on the rail road. Settlement in ballast and
clay was investigated in reinforced and unreinforced ballast. The studied parameters
were the load amplitude, geogrid position, number of geogrid layers and thickness of
the ballast layer.

Figures 13 to 30 show the typical relationship of settlement versus number of cycles

for different load amplitudes.  In these figures for all sections, to focus only on the

effect of the foregoing parameter, the other investigated parameters will be fixed.
The symbols used in the figures are defined as follows:

T: ballast layer thickness for soft clay tests, cm,

ST: ballast layer thickness for stiff clay tests, cm,

DT: ballast layer thickness with sand drains tests, cm,

A: load amplitude, ton,

f: load frequency, Hz,

NL: number of geogrid layers and layer position (h/T), and

h: position of geogrid layer in ballast layer from the upper surface of the clay layer.

Obviously as seen in these figures, the amount of settlement increased when the load
amplitude increased, there was a sharp increase in settlement up to 500 cycles. After
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that, there was a gradual increase, finally levelling out at between 2,500 to 4,500 cycles
depending on the load frequency. These findings are consistent with those of Paute et al.
(1996) who concluded that “there will be a decrease in the rate of permanent deformation
in granular material under repeated loading and that it is possible to derive a limit value
for the accumulation of permanent strain.”

From the figures, it can be observed that there was little increase in the induced
settlement when the load amplitude increased from 0.5 to 1 ton, but it was higher when
the load amplitude increased to 2 tons, the increasing amount in settlement depending
on the geogrid existence and the other studied parameters.

Figures 31 to 36 present the relationship between the load amplitude and settlement
ratio S/T (settlement ratio is the cumulative settlement (S) divided by ballast thickness
(T)) for soft and stiff clay layers. These figures show that for most cases and in all stages
of the tests at low load amplitude (0.5 ton), that there was almost equal settlement for
reinforced and unreinforced ballast layers. This is because at low load amplitude, the
ballast acts as unreinforced material as a result of little strain occurring in the geogrid.

As seen from the figures, the effect of load amplitude on the settlement of the composite
in the beginning of the tests was almost negligible with both reinforced and unreinforced
ballast layer, so the settlement ratio difference was small between them. It increased with
increasing numbers of cycles. This was likely due to ineffective interlocking between
the ballast particles and the geogrid at the beginning of the test.

All the figures show that the initial settlement ratio for the 2 ton amplitude varied between
1-2 %, while for 0.5 and 1 ton amplitudes, it varied between 0.5-1 %. This observation includes
reinforced and unreinforced ballast. This likely happened because of the high rearrangement
of the ballast particles in the beginning of the test under the 2 ton load amplitude.

From Figures 34 to 36, it can be seen that there was little difference in the effect of
load amplitude on the settlement ratio between reinforced and unreinforced ballast with
stiff clay at the beginning of the test, especially at low load amplitude. While at 500 cycles
and more of the test, especially at high load amplitude, the settlement ratio was lower
for the unreinforced ballast than the reinforced. This is likely to happen because in stiff
clay subgrade, there is little to no strain happening in the geotextile, which introduces a
reduction in the interlocking between the ballast particles and geogrid, and a slip surface
may occur at the geogrid surface at high load amplitude, which increases settlement. This
is consistent with Rymond, (2001) who noted a large improvement in the grid-reinforced
composite system when the foundation soil was weak.

Fattah et al. (2020), from finite element analysis, found that at low speed (30 km/hr), about
100 % of the total settlement appeared in the clay layer. After this speed, the percentage
in settlement levelled out at about 80 % at the clay layer and 20 % at the ballast layer.
For both reinforced and unreinforced models, the settlement percentage was about 95
% for the clay layer and about 5 % for the ballast layer at 30 km/hr, as the settlement
percentage levelled out at about 80 % for the clay layer and 20 % for the ballast layer
for speeds 60 km/hr and more.
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The geogrid employs the effect of interlocking between granular particles. The granular
particles penetrate the apertures of geogrid and are locked between the strands of geogrid.
This mechanism of immobilization of the reinforced particles gives strong shear resistance,
which reduces the lateral movement and increases the bearing capacity of the base layer.

As seen in these figures, the effect of load frequency on the settlement ratio was almost
constant after 500 cycles. This is due to the total settlement almost reaching its peak value
after 500 cycles, which means that the ballast particles became very close to each other,
so the load frequency was less effective for the high-contact particle forces.
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Figure 13. Settlement versus number of cycles for different load
amplitudes with ballast thickness 20 cm, frequency 1 Hz and without

reinforcement.
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Figure 14. Settlement versus number of cycles for different load
amplitudes with ballast thickness 20 cm, frequency 1 Hz and with one
layer reinforcement h/T=0.25.
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Figure 15. Settlement versus number of cycles for different load
amplitudes with ballast thickness 20 cm, frequency 1 Hz and with one
layer reinforcement h/T=0.5.
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Figure 16. Settlement versus number of cycles for different load
amplitudes with ballast thickness 20 cm, frequency 2 Hz and without

reinforcement.
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Figure 17. Settlement versus number of cycles for different load

amplitudes with ballast thickness 20 cm, frequency 2 Hz and with one

layer reinforcement h/T=0.25.
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Figure 18. Settlement versus number of cycles for different load
amplitudes with ballast thickness 20 cm, frequency 2 Hz and with one
layer reinforcement h/T=0.5.
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Figure 19. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 1 Hz and without
reinforcement.

23 T30 AD.5 f1 NL1-0.25
T30 AlflNL1-0.25

g
g
2 18 T30 A2 f1 NL1-0.25
g 13
= 8
$ 3

-2 L

0 500 1000 1500 2000 2500 3000

Number of cycles, N

Figure 20. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 1 Hz and with one
layer reinforcement h/T=0.25.
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Figure 21. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 1 Hz and with one
layer reinforcement h/T=0.5.
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Figure 22. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 1 Hz and with two
layer reinforcement h/T=0.25.
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Figure 23. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 1.5 Hz and
without reinforcement.
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Figure 24. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 1.5 Hz and with
one layer reinforcement h/T=0.25.
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Figure 25. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 1.5 Hz and with
one layer reinforcement h/T=0.5.
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Figure 26. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 1.5 Hz and with
Two layer reinforcement h/T=0.25.
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Figure 27. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 2 Hz and without
reinforcement.
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Figure 28. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 2 Hz and with one
layer reinforcement h/T=0.25.
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Figure 29. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 2 Hz and with one
layer reinforcement h/T=0.5.
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Figure 30. Settlement versus number of cycles for different load
amplitudes with ballast thickness 30 cm, frequency 2 Hz and with two
layer reinforcement h/T=0.25.
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Figure 31. Effect of load amplitude on settlement ratio at the
beginning of the test, with ballast thickness 20 cm, frequency 1 Hz.
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Figure 32. Effect of load amplitude on settlement ratio with ballast
thickness 20 cm, frequency 1 Hz after 500 cycles.
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Figure 33. Effect of load amplitude on settlement ratio with ballast
thickness 20 cm, frequency 1 Hz after 2,500 cycles
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Figure 34. Effect of load amplitude on settlement ratio at the
beginning of the test, with ballast thickness 20 cm, frequency 2 Hz.
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Figure 35. Effect of load amplitude on settlement ratio with ballast
thickness 20 cm, frequency 2 Hz after 500 cycles.
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Figure 36. Effect of load amplitude on settlement ratio with ballast

thickness 20 cm, frequency 2 Hz after 4,500 cycles.
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Conclusions

The present work can be considered with the following limitations. The present work
cannot be considered as a complete study of the response of reinforced ballast to
dynamic loading which are restricted to the number of variables studied especially for
the measurements of displacements and stresses inside soil media. Other parameters that
influence the behavior of such a track system have not been taken into consideration in
this work because of the limited time available and cost. Hence, the limitations within
the testing program are:

The ballast railway reinforced by geogrid reinforcement is subjected to a dynamic load of
half sine wave shape with a range of frequency between 1 and 2 Hz and load amplitude
between 0.5 and 2 tons.

The experimental model is based on an approximate half-scale model for a general rail
track engineering practice,

The soil used is soft to stiff clay, and
One type of geogrid reinforcement is used.
The following conclusions could be obtained:

The amount of settlement increased when the load amplitude increased, there was a sharp
increase in settlement up to the 500 cycles and after that, there was a gradual increase,
leveling out between 2,500 to 4,500 cycles, depending on the load frequency.

There was a little increase in the induced settlement when the load amplitude increased
from 0.5 to 1 ton but it was higher when the load amplitude increased to 2 tons. The
increasing amount in settlement depends on the presence of the geogrid and the other
studied parameters.

For most cases and in all stages of the tests at low load amplitude (0.5 ton), there was
almost equal settlement for reinforced and unreinforced ballast layers. The effect of load
amplitude on the settlement of the composite was almost negligible in the beginning of
the tests with reinforced and unreinforced ballast layers, so the settlement ratio (S/T) (the
cumulative settlement (S) divided by ballast thickness (T)) difference was small between
them while it increased with an increase in the number of cycles.

The effect of load amplitude on the settlement of the composite in the beginning of
the tests was almost negligible with reinforced and unreinforced ballast layers, so the
settlement ratio difference was small between them, while it increased with an increase
in the number of cycles.

The initial settlement ratio for 2 tons amplitude varied between 1-2 % while for 0.5 and
1 ton amplitude, it varied between 0.5-1 percent.This observation includes reinforced
and unreinforced ballast.
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There was little difference between the performance of placing the geogrid at the middle
of the ballast layer or placing two geogrid layers than placing one geogrid layer in the
bottom of the ballast layer. Almost the best geogrid position h/t is 0.25, i.e. when the
ballast layer is lying on soft clay but it is not the case in stiff clay.

It is recommended to make laboratory tests on ballast material. More tests should be
conducted on other types of fresh and recycled ballast to confirm the observations made
for ballast used in this study. More test results can be generated with installation of
different ballast materials. For example, each section can be filled with different sizes
of ballast to observe the resulting breakage.
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II|sk|n Uluslararasi Normlar ile Turklve nin Ulusal Denizcilik
Mevzuatinin Karsilastirmasi

A Comparison of International Norms and Turkey's National Maritime Legislation on
Accessibility and Safety of Disabled Passengers in Maritime Transportation

Fatih Yilmaz’

0z

Engellilere kolay ve erisilebilir ulagim imkanlari sunulmasi, Birlesmis Milletler (BM) Engellilerin Haklarina iliskin Sézlesme (2006)'nin taraf (lkelere
yiikledigi bir sorumluluktur. Deniz ulasiminda erisilebilirlik konusu ise, Uluslararasi Denizcilik Orgiitii (IMO) ve Avrupa Birligi (AB) normlari ile
dizenlenmistir. S6z konusu uluslararasi normlar, basta 5378 sayili Engelliler Hakkinda Kanun olmak tzere farkli zamanlarda ve kapsamlarda kabul
edilen gesitli dlizenlemeler ile ulusal mevzuata aktariimistir. Bu calismada; deniz ulagiminda engelli yolcularin erisilebilirlik ve emniyetine iliskin IMO
ve AB normlari ile Turkiye’nin ulusal mevzuatinin karsilastirmasi ve varsa ulusal mevzuattaki bosluklarin belirlenmesi amaglanmistir. Bu amagla;
oncelikle engellilik ve erisilebilirlik kavramlari, diinyada ve Tirkiye'de engellilerin durumu, engellilerin ihtiyaglari ve gevresel etkenler, Turkiye'de
denizyolu ile yolcu tasimaciliginin durumu, BM’nin “evrensel tasarim” ilkesi gibi literatiire iliskin konular sistematik olarak incelenmistir. Akabinde,
yolcu gemilerinde/terminallerde engellilerin erisilebilirligi ve emniyetine iliskin IMO ve AB normlarina gore Turkiye'nin ulusal mevzuatina yonelik
bir bosluk analizi yapilmistir. Sonugcta ise, incelenen IMO ve AB normlarinin biylik 6lgtide Turkiye'nin ulusal mevzuatina aktariimis durumda oldugu
belirlenmistir. Ayrica, yolcu terminalleri ve gemilerindeki ilgili ve sorumlu personelin erisilebilirlikle ilgili egitimlerine agirlik verilmesi konusu basta
olmak Gzere belirlenen bazi bosluklar ve etkin uygulama hakkinda 6neriler de sunulmustur.

Anahtar Kelimeler: Deniz ulasimi, Yolcu tasimaciligi, Engelli yolcular, Ulasimda erisilebilirlik, Ulagimda emniyet

ABSTRACT

Providing easy and accessible transportation to persons with disabilities is a responsibility imposed by the Convention on the Rights of Persons
with Disabilities (2006) of the United Nations (UN) to the States Parties. The issue of accessibility in maritime transportation is regulated by the
norms of the Maritime Organisation (IMO) and the European Union (EU). These international norms have been transposed onto national legislation
with various regulations adopted at different times and scopes, especially Law No. 5378 on Diasabled Persons. The aim of this study is to carry
out an analysis to compare the norms of the IMO and EU and the national legislation of Turkey on accessibility and safety of disabled passengers
in maritime transportation, and to identify gaps in national legislation, if any. In accordance with this aim, the relevant international norms and
topics have been examined. Then, Turkey’s national legislation on accessibility and safety of disabled passengers in terminals and ships has been
analyzed compared with the norms of the IMO and EU. It has been concluded that Turkey’s national legislation has widely covered the relevant
IMO and EU requirements. Additionally, some recommendations concerning effective implementation and the gaps identified, which include
particularly training of the relevant personnel of ships/terminals, have been also presented.
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EXTENDED ABSTRACT

Disability is part of the human condition. Almost everyone will be temporarily or
permanently impaired at some point in their life, and those who survive to old age will
experience increasing difficulties in functioning. Over a billion people (or about 15% of
the world’s population) were estimated to be living with a disability (WHO, 2011, p.1-2).
According to the statistics of the Directorate General for Disabled and Elderly Persons
(EYGM, 2017), there were 106,988 disabled persons in Turkey as of 2017. Maritime
transportation is one of the different public transportation systems widely used by persons
with disabilities in Turkey.

The United Nations (UN) Convention on the Rights of Persons with Disabilities (CRPD)
was adopted in 2006 and came into force in 2008. Turkey is also a party to this convention.
The purpose of the CRPD is “to promote, protect and ensure the full and equal enjoyment of
all human rights and fundamental freedoms by all persons with disabilities, and to promote
respect for their inherent dignity”. In the scope of the CRPD, persons with disabilities
include those who have long-term physical, mental, intellectual or sensory impairments
which in interaction with various barriers may hinder their full and effective participation
in society on an equal basis with others.

Providing easy and accessible transportation to persons with disabilities is a responsibility
imposed by the CRPD on the States Parties. Accessibility in maritime transportation was
basically regulated by MSC/Circ.735 on the “Recommendation on the Design and Operation
of Passenger Ships to Respond to Elderly and Disabled Persons’ Needs” of the International
Maritime Organization (IMO), which is a specialized maritime agency of the UN, on 24
June 1996. Directive 2009/45/EC of the European Parliament and of the Council of 6
May 2009 on “Safety Rules and Standards for Passenger Ships” was adopted by European
Union (EU).

Those international norms mentioned above have been widely transposed onto Turkey’s
national legislation with various regulations adopted at different times and scopes, especially
Law No. 5378 on Diasabled Persons. However, there are not sufficient studies which
compare international norms and Turkey’s national legislation on the accessibility and safety
of disabled passengers in maritime transportation. Therefore, the aim of this study is to
carry out an analysis to compare the norms of the IMO and EU and the national legislation
of Turkey on accessibility and safety of disabled passengers in maritime transportation,
and to identify gaps in national legislation, if any. In accordance with this aim, the relevant
international norms and topics have been examined. Then, Turkey’s national legislation on
the accessibility and safety of disabled passengers in terminals and ships has been analyzed
compared with the norms of the IMO and EU.

As aresult of the gap analysis carried out in this study, it has been observed that Turkey’s
national legislation has widely covered the relevant IMO and EU requirements. Additionally,
some recommendations about effective implementation and the gaps identified, which
include particularly training of the relevant personnel of ships/terminals, have been also
presented.
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In particular, taking necessary safety precautions and providing the guidance and information
to the passengers who are elderly, physical disabled, sensory disabled and wheelchair users,
pregnant women and young childeren are of great importancewhen moving between the
terminals and passengers ships. Therefore, it is very important that the terminal and ship
personnel, who are on duty and responsible for coordination and communication, are well
trained.

Another important issue is the effective implementation of national legislation. The function
of the Accessibility Monitoring and Supervision Commissions established in the provinces
is of great importance for the effective implementation of national legislation regarding
accessibility of passenger ships, ferries and terminals.
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1. Giris: Engellilik ve Erisilebilirlik

Engellilik (disability), Birlesmis Milletler (BM) terminolojisinde “persons with
disabilities”, Avrupa Birligi (AB) mevzuatinda “persons with reduced mobility”,
Uluslararas1 Denizcilik Orgiitii (IMO) terminolojisinde “disabled persons” gibi farkli
kullanim sekilleri olmakla birlikte, Tiirkce’ye “hareket yetenegi kisith kisiler” seklinde
terciime edilen bir kavramdir. Yagh kimseler, fiziksel engelliler, duyusal engelliler ve
tekerlekli sandalye kullananlar, hamile kadinlar ve kiigiik cocuklu kimseler dahil, genel
tagima araglarini kullanirken 6zel olarak zorlanan kimseler bu kapsama girmektedir.

Engellilik insan olma halinin bir pargasidir. Neredeyse herkes yasaminin belli bir
noktasinda gegici veya kalici olarak zayif diiser ve yagliliklarinda (fiziksel ve ruhsal)
islevlerini yerine getirme konusunda artan giicliiklerle karsilasirlar. Niifusun yaslantyor
olmas1 ve diyabet, kalp-damar hastaliklar1 ve akil hastaligi gibi engellilikle baglantili
kronik saglik problemlerinin diinya ¢apinda artiyor olmasi nedeniyle engellilerin say1si
da artmaktadir. Giinlimiizde diinyada 1 milyardan fazla insanin veya bagka bir ifadeyle
diinya niifusunun yaklasik %15’inin bir tiir engellilik ile yasadigi tahmin edilmektedir
(WHO, 2011, s.1-2).

Engelli haklar1, BM tarafindan 2006 yilinda kabul edilen “Engellilerin Haklarma Iliskin
Soézlesme (Convention on the Rights of Persons with Disabilities)” ile diizenlenmistir.
Sozlesme, 3 Mayis 2008 tarihinde ytirtirliige girmistir. Tiirkiye, Sozlesmeyi 30 Mart
2007 tarihinde imzalamistir. S6zlesmenin onaylanmasi 3 Aralik 2008 tarih ve 5825
sayilt Kanunla uygun bulunmustur. Sézlesmenin onayina iliskin 27 Mayis 2009 tarih
ve 2009/15137 sayil1 Bakanlar Kurulu Karar1 ve S6zlesmenin resmi Tiirk¢e ¢evirisi, 14
Temmuz 2009 tarih ve 27288 sayili Resmi Gazetede yayimlanmistir. Onay belgeleri, 28
Eyliil 2009 tarihinde BM Genel Sekreterligine bildirilmis ve Tirkiye i¢in 28 Ekim 2009
tarihinde yiriirliige girmistir. Tlrkiye’nin Sézlesmeye iliskin bir ¢ekincesi veya beyani
olmanmustir (IBU, 2019).

S6zlesmenin amact; “tiim engelli insanlarin temel 6zgiirliikklerden ve biitiin insan
haklarindan tam ve esit bir sekilde faydalanmasini tesvik etmek, saglamak, korumak
ve insan olmaktan ileri gelen haysiyetlerine yonelik saygiy1 arttirmaktir” seklinde
tanimlanmakta olup 9 uncu maddesi engellilerin “erisilebilirlik” haklari ile ilgili hiitkiimleri
diizenlemektedir. Buna gore; engellilerin bagimsiz olarak yasamalarini ve yasamin tim
alanlarma tam anlamiyla katilmalarimi saglamak i¢in Taraf Devletlere sorumluluklar
yiiklenmis olup hem kentsel hem de kirsal alanlarda baskalariyla esit bir sekilde, fiziksel
cevreye, ulagima, bilgi ve iletisim teknolojileri ve sistemler de dahil olmak tizere bilgi ve
haberlesmeye, acik veya kamusal alanlardaki diger tesislere ve hizmetlere engellilerin
erigimini saglamak i¢in uygun tedbirlerin alinmasi gorevi yliklemistir. Erigilebilirligin
ontindeki engellerin ve bariyerlerin belirlenmesi ve ortadan kaldirilmasini da i¢eren s6z
konusu tedbirler; okullar, konutlar, tibbi tesisler ve igyerleri dahil olmak {lizere binalar,
yollar, ulagim ve diger i¢ ve dis mekan tesisleri ile elektronik hizmetler ve acil durum
hizmetleri dahil olmak tizere bilgi, iletisim ve diger hizmetleri de kapsamaktadir. Ayrica,
yine Taraf Devletler, acik veya kamusal tesis ve hizmetlerin erisilebilirligi i¢in asgari
standartlarin ve rehberlerin uygulanmasini gelistirmek, yaymlamak ve takip etmekle,
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6zel kuruluslarin engellilerin erigiminin tiim yonlerinin goz oniinde bulundurmasini
saglamakla, paydaslara engellilerin karsilastig: erisilebilirlik sorunlari hakkinda egitim
vermekle, agik veya kamusal alanlardaki binalar ve diger tesislerde kolay okunabilir ve
anlagilabilir “Braille” harfleri ile yazili tabelalar saglamakla, kamuya agik binalarda ve
diger tesislerde erisilebilirligi kolaylastirmak i¢in rehberler, okuyucular ve profesyonel
isaret dili tercimanlar1 dahil olmak {izere canli yardim ve aracilar saglamakla, bilgiye
erisimlerini saglamak i¢in engelli insanlara diger uygun yardim ve destek tiirlerini tesvik
etmekle, internet dahil engelli kisilerin yeni bilgi ve iletigsim teknolojilerine ve sistemlerine
erisimini tesvik etmekle, bilgi ve iletisim teknolojilerinin ve sistemlerin tasarim, gelistirme,
iretim ve dagitimini erken bir asamada tesvik etmek suretiyle erisilebilirlik maliyetini
minimize etmekle de ylikiimli kilinmislardir (BM, 2006, Madde 9).

Buradan da anlasildig1 gibi, engellilere kolay ve erisilebilir ulagim imkanlar1 sunulmasi,
BM’nin Engellilerin Haklarma Iliskin Sozlesme ile taraf devletlere yiikledigi
sorumluluklarin geregidir. Anayasamizin milletlerarasi anlagmalarla ilgili 90 1nc1
maddesinde yer alan “Usuliine gore yiirtirliige konulmus Milletlerarasi antlasmalar kanun
hilkmiindedir. Bunlar hakkinda Anayasaya aykirilik iddias1 ile Anayasa Mahkemesine
bagvurulamaz. Usuliine gore yiiriirlige konulmus temel hak ve 6zgiirliiklere iligkin
milletlerarasi antlagmalarla kanunlarin ayni konuda farkli hiikiimler i¢ermesi nedeniyle
cikabilecek uyusmazliklarda milletlerarasi antlagma hiikiimleri esas alinir.” hiikmii
(T.C. Anayasast, 1982, Madde 90) gz 6niinde bulunduruldugunda, bu sorumlulugun
onemi daha iyi anlagilmaktadir. Bununla birlikte, 2005 yilinda kabul edilen 5378 sayili
Engelliler Hakkinda Kanun (EHK) un “erisilebilirlik” hakkindaki 7 inci maddesi “Yapilt
cevrede engellilerin erisilebilirliginin saglanmasi i¢in planlama, tasarim, ingaat, imalat,
ruhsatlandirma ve denetleme siireglerinde erisilebilirlik standartlarina uygunluk saglanir.
Ozel ve kamu toplu tasima sistemleri ile siiriicii koltugu hari¢ dokuz veya daha fazla
koltugu bulunan 6zel ve kamu toplu tasima araglarinin engellilerin erisilebilirligine uygun
olmasi zorunludur. Bilgilendirme hizmetleri ile bilgi ve iletisim teknolojisinin engelliler
icin erisilebilir olmasi saglanir” hiikiimlerini (EHK, 2005, Madde 7) igermektedir. S6z
konusu maddede belirtilen toplu tasima sistemleri ve toplu tasima araglarindan bir
tanesi de “denizyolu tasimaciligi sistemi” ve bu sistemin en temel unsurlari olan “yolcu
gemileri” ile “yolcu terminalleri”dir.

2. Calismanin Yontemi

Deniz ulagiminda engelli yolcularin erisilebilirlik ve emniyetine iligkin IMO ve AB
normlart ile Tiirkiye’ nin ulusal mevzuatinin karsilastirilmasini amaglayan bu ¢aligma,
amaci bakimindan kesfedici (exploratory) ve veri toplama yontemi bakimindan nitel bir
arastirmadir. Kesfedici arastirma; bir konuyu giin 1s181na ¢ikarmay1 6n goren aragtirma
tiiriidiir. Arastirilan konu hakkinda yeterli bilgi toplandiktan sonra genel durum hakkinda
bir portre ¢izilir. Bu tiir aragtirma, konu hakkinda miimkiin olan verileri bir araya getirerek
bir fenomeni kesfetmeyi dngoriir (Usta, 2012, s.102-103). Kesfedici arastirma, belirli bir
alanda ilizerinde genellikle az ¢alisilmig konularda yapilan ¢alismalar i¢in uygun bir yontem
olarak goriilmektedir (Acar ve Sey, 2006, 5.56). Nitel aragtirmalar; gézlem, goriisme ve
dokiiman analizi gibi nitel veri toplama yontemlerinin kullanildigi, algilarin ve olaylarin
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dogal ortamda gercekgi ve biitiinciil bigimde ortaya konmasina yonelik nitel bir siirecin
izlendigi aragtirmalardir (Yildirim ve Simsek, 2016, s.41). Bu calismada, dncelikle,
engellilik ve erisilebilirlik kavramlari, diinyada ve Tirkiye’de engellilerin durumu,
engellilerin ihtiyaclar ve cevresel etkenler, Tiirkiye’de denizyolu ile yolcu tagimaciliginin
durumu, BM’nin “evrensel tasarim” ilkesi gibi literatiire iliskin konular incelenmistir.
Akabinde ise, “bosluk analizi” yaklagimi ile yolcu gemilerinde ve terminallerde engellilerin
erisilebilirligi ve emniyetine iliskin IMO ve AB normlari ile Tiirkiye nin ulusal mevzuati
mukayese edilmistir. Bosluk analizi (gap analysis), mevcut bir sistemin bir dizi sart1 yerine
getirme kabiliyetini ve derecesini mukayese etmek ve belirlemek i¢in kullanilabilen bir
yontemdir. Bu yontem ilk olarak Merton tarafindan 1938 yilinda kiiltiirel hedefler ve
kurumsal normlar arasindaki farkliliklarin belirlenmesi igin kullanilmig ve 2000°1i yillara
kadar psikotik davranis, biyogesitlilik, insan kaynaklar1 planlamasi, askeri savunma,
finansal rekabet analizi gibi farkli alanlarda kullanilmistir. Y 6ntemin baslangi¢ agamasini,
dayanak sartlariin ve temel dlgiitlerin belirlenmesi olusturmaktadir (Langford ve ark.,
2018, s.11-12). Bu ¢alisma agisindan denizyolu ulasiminda kullanilan yolcu gemilerinde
ve terminallerde engellilerin erisilebilirligi ve emniyetine yonelik tasarima iliskin IMO
ve AB normlarmin belirlenmesi baslangi¢ asamasini olusturmaktadir. ikinci asamada ise
Tiirkiye’nin ilgili ulusal mevzuat hiikiimlerini tespit edilmis ve sonrasinda IMO ve AB
normlari ile mukayese edilmistir. Son agsamada ise ulusal mevzuatin uluslararasi normlari
kargilama diizeyi ve bosluklar belirlenmistir.

3. Diinyada ve Tiirkiye’de Engellilerin Durumu

BM Ekonomik ve Sosyal Isler Béliimii (Department of Economic and Social Affairs
DESA)’nin web sitesinde yayinlanan bilgilere gére (BM-DESA, 2019); gilinlimiizde,
diinya genelinde niifusun %15’inin veya bir bagka deyisle 1 milyar insanin bir veya daha
fazla engelleyici kosulla yasadigi tahmin edilmektedir. 60 ve iizeri yaslardaki kisilerin
%46’sindan fazlasiin engeli olup 250 milyondan fazla yash orta ve siddetli sakatlik
yasamaktadir. BM’nin 2015 niifus beklentileri verilerine gore; son yillarda pek ¢ok tilkede
ve bolgede yasli niifus 6nemli 6l¢iide artmis ve gelecekte de bu artisin devam edecegi,
2015-2030 yillar arasinda diinyada 60 yas ve iistil bireylerin sayisinin 901 milyondan
1,4 milyara yiikselerek %56 oraninda artacagi ve 2050 yilina geldiginde ise diinyadaki
yagli nlifusun yaklasik 2,1 milyara ulagsacagi 6ngoriilmektedir. Yasam boyunca hastalik,
yaralanma ve kronik hastaliklarla birlikte saglik risklerinin birikiminin sonucu olarak,
yaglilar arasinda sakatlik orani da yliksek olmaktadir (BM-DESA, 2019).

Ulkemize gelince, Engelli ve Yash Hizmetleri Genel Miidiirliigii (EYGM)’niin web
sitesinde yayimlanan “engelli ve yash bireylere iliskin istatistikler” (EYGM, 2017)
incelendiginde; 2017 yili itibariyle Tiirkiye’de ¢alisan engelli birey sayisinin, 10.268’1
kamuda ve 96.720’si 6zelde olmak iizere 106.988 kisi oldugu, yine 2017 yil1 itibariyle
engelli maasi alan engelli bireyler arasinda bakima muhtag¢ engellilerin (%70 ve {izeri)
sayisinin 284.625 kisi, engelli sayisinin (%40-%69) 335.769 kisi, engelli yakini ayligi (18
yas alt1) alanlarin sayisinin 94.268 kisi ve silikozis (meslek hastaligi) olanlarin sayisinin
177 kisi oldugu, ayrica 6zel egitim kurumlarinda 6rgiin egitim alan 6grencilerin sayisinin
2017-2018 6gretim yil1 itibariyle 353.610 kisi, 6zel egitim ve rehabilitasyon merkezlerinde
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6grenim goren dgrenci sayisinin ise 2016-2017 itibariyle 403.104 kisi oldugu, 2017 yili
itibariyle yasli (65+) maasi alan kisilerin 618.162 kisi oldugu, evde bakim yardimindan
yararlanan engelli sayisinin 2018 (Eyliil) itibariyle 511.915 kisi oldugu, 6zel bakim
merkezlerinde bakim hizmeti alan engellilerin sayisinin 2018 (Eyliil) itibariyle 16.205
kisi oldugu, huzur evlerinde bakilan yaglh sayisinin 2018 (Eyliil) itibariyle 13.798 kisi
oldugu, gelir vergisi indiriminden faydalanan engelli bireylerin sayisinin 2017 (Ocak-
Aralik) itibariyle 53.392 kisi oldugu belirtilmektedir (EYGM, 2017). Biitiin bu sayilar ve
oranlar, diinyada ve lilkemizde engelli ve yash bireylerin toplam niifus icerisinde ciddi
bir yeri oldugunu ve artarak devam edecegini agikg¢a ortaya koymaktadir.

Tim diinyada, engelliler, yasamin tiim alanlarina tam ve esit katilimlarin1 6nleyen
tutumlarla, ¢evresel ve kurumsal engeller dahil bir dizi engelle kars karsiya kalmaktadirlar.
Cogunlukla engelli yash insanlar, toplumdaki ileri yas engelleri ile karsi karsiya kalan ve
en fazla olumsuz etkilenenler arasindadirlar. Bu durum, tilkelerin, yaslilik ve engellilik
arasindaki kesitleri de dikkate alarak tiim kullanicilarin ihtiyaglarimi ve kapasitelerini
karsilayan bir toplum olusturma hedefine dogru ilerlemede, ¢evresel kapsayiciligi ve
erigilebilirligi saglamak icin planlama, tasarim ve insaat yatirimlarina daha uzun vadeli
bakmalar1 gerektigini ortaya koymaktadir (BM-DESA, 2019).

Engellilik ile dezavantaj arasinda bir iligki s6z konusu olmakla birlikte, engelli bireylerin
hepsi esit derecede dezavantajli degildir. Ornegin; fiziksel sakatligi1 olan ¢ocuklarin
durumu zihinsel ya da duyusal sakatlig1 olan g¢ocuklarmkinden daha iyidir. Isgiicii
piyasasindan en fazla dislananlar akil saglig1 sorunlar ya da zihinsel sakatlig1 olanlardir.
Baska bir ifadeyle, daha siddetli sakatliklar1 olan insanlar daha biiyiik dezavantaj
yasarlar. Engellilerin yasaminda dezavantaj olusturan sadece bireysel kisitliliklar1 degil
ayn1 zamanda cevresel etmenlerdir. Ornegin; bir iilkede engelli haklarma iliskin var
olan politikalar ve standartlarin yerine getirilmemesi, engellilerin egitimi, istihdama,
saglik ve sosyal katilimina iliskin dnyargilar, caligma yasaminda engellilerin daha az
verimli olduguna dair isverenlerin yanlis kanaatleri, engelli insanlara yonelik 6zellikle
saglik, rehabilitasyon, destek ve yardim hizmetlerindeki eksiklikler, kamusal kullanima
acik alanlar ve binalar dahil birgok mekanin, ulasim sistemlerinin ve bilgi edinmenin
herkes icin erisilebilir olmamasi, kendi yasamlarini dogrudan etkileyen hususlarda
karar alma siireclerine katilimdan diglanmalar1 vb. gibi pek ¢ok ¢evresel etmen de
engellilerin yasamina ve sosyo-kiiltiirel hayata katilimlarina olumsuz etki etmektedir
(WHO, 2011, s.2-4).

4. Tirkiye’de Denizyolu ile Yolcu Tasimaciliginin Durumu

Ulkemizde denizyolu ile yolcu ve arag tasimaciligina iliskin kayitlarin tutulmasi ve yolcu
tagimaciligina gorelik diizenli hat izinlerinin verilmesi Deniz Ticareti Genel Miidiirliigii
(DTGM) tarafindan yiiriitiilmektedir. Tablo 1’de; 2004-2018 yillar1 arasinda iilkemizde
kabotaj dahilinde tasinan yolcu ve ara¢ sayisinin yillara gore degisimi yer almaktadir
(DTGM, 2019). S6z konusu istatistiklerden, kabotajda denizyolu ile tagian arag ve yolcu
sayisinin yildan yila arttig1 goriilmektedir.
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Tablo 1. Kabotajda taginan yolcu ve arag sayisi (DGM, 2020).

Yil Arag sayis1 Yolcu sayis1
2008 8.866.797 151.645.639
2009 9.315.772 159.194.370
2010 9.400.735 154.198.088
2011 10.402.917 156.968.095
2012 10.710.645 159.076.921
2013 11.318.561 164.433.679
2014 12.166.505 161.048.004
2015 13.042.399 163.723.544
2016 12.719.301 147.435.529
2017 12.638.289 137.195.691
2018 13.159.820 139.556.332
2019 13.420.802 150.312.216

Kabotaj hattinda taginan yolcular ve araclar arasinda engelli ve yaslilar ile kullandiklar
araglarin sayisinda iligkin detayli bilgiye bu ¢alisma kapsaminda ulasilmamis olsa da
ozellikle sehirler arasi ulagimda yasli ve engellilerin denizyolu ulagim sistemini ve yolcu
gemilerini/feribotlari/vapurlari kullandiklart bilinmektedir.

Tabii ki, yash ve engelliler, yolcu gemilerini/feribotlari/vapurlari sadece sehirler arasi
ulasimda degil, dzellikle Istanbul, Izmir, Canakkale, Bursa gibi illerimizde sehir i¢i ulasim
ve hatta gezinti amaciyla da siklikla kullanmaktadirlar.

5. Yolcu Gemileri ve Terminallerde Engelliler icin Gerekler

5.1. BM’nin “Evrensel Tasarim” Ilkesi

Diinya Saglik Orgiitii (WHO) tarafindan yayinlanan Diinya Engelliler Raporunda (2011);
farkli alanlarda erisilebilirligi saglamak ve olumsuz tavirlart azaltmak i¢in alinmasi
gereken tedbirler; kamu-6zel sektor igbirliginin saglanmasi, uygulamalarin koordine
edilmesinden sorumlu olan ydnetici bir kurumun belirlenmesi, erisilebilirlik egitimlerinin
ve kullanicilarin katiliminin arttirilmasi, planlamacilar, mimarlar ve tasarimcilar tarafindan
evrensel tasarim ilkelerinin uygulanmasi ve halkin egitilmesi seklinde ifade edilmektedir
(WHO, 2011, s.8).

Literatiirde farkli tanimlamalara ve degerlendirmelere rastlanmakla birlikte, Birlesmis
Milletler (BM) Engellilerin Haklarina iliskin S6zlesmenin “tanimlar” baslikli 2 inci
maddesi esas alindiginda “evrensel tasarim” kavraminin; “iiriinlerin, ¢evrenin,
programlarin ve hizmetlerin ozel bir ek tasarima veya diizenlemeye gerek duyulmaksizin,
miimkiin oldugunca herkes tarafindan kullanilabilecek sekilde tasarlanmasi” seklinde
ifade edildigi goriilmektedir (BM, 2006, Madde 2). Bu tanim, hayatin dogal akisi igerisinde
engellilerin diger bireylerle ayni sartlar altinda yasamlarini siirdiirebilmelerine olanak
saglayan tasarimlarin evrensel nitelikte olduguna isaret etmektedir.

Duman (2017)’a gore; evrensel tasarimin amaci, yas, bedensel 6zellik, kisisel gelisim
ve beceri agisindan farkli bireylerin ihtiyaglarin1 ayn1 uygulamada karsilayacak ortak
tasarimlar yapmaktir (Duman, 2017, s.5). Mace (1998)’ye gore; evrensel tasarimin hedef
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kitlesi tiim kullanicilardir ve insanlar antropolojik ve fizyolojik 6zellikleri ile gorsel, isitsel
ve zihinsel yetenekleri bakimindan farkli olduklar i¢in klasik tasarim yaklasimindaki
“ortalama (normal) insan” kavramindan farkli bir anlama ve hedef kitlesine sahiptir
(Mace, 1998 & Duman, 2017, s.5).

5.2.IMO’nun Yolcu Gemilerinin Tasarim ve Isletmesinde Engelli ve
Yashlarin Ihtiyaclarimin Gézetilmesine Dair Tavsiye Karari

IMO Deniz Emniyeti Komitesi (MSC) Tasarim ve Ekipman (DE) Alt Komitesi tarafindan
hazirlanan, 14 Haziran 1996 tarihli ve MSC/Circ.735 rumuzlu sirkiiler ile yayinlanan
“Yolcu Gemilerinin Yasl ve Engelli Kigilerin Ihtiyaclarinin Karislanmasina Yonelik
Tasarimi ve Isletimi Hakkinda Tavsiye (Recommendation on the Design and Operation
of Passenger Ships to Respond to Elderly and Disabled Persons’ Needs)” (IMO, 1996)
karar1 bulunmaktadir. S6z konusu tavsiye kararin giris kisminda, kisa siireli uluslararasi
sefer yapan yliksek yogunluklu yolcu gemileri ile feribotlardaki acil durumlarda gorevli
personelin egitimi ile ilgili A.770(18) rumuzlu karara da atif yapilmakta olup yeni insa
edilecek gemilerin tasariminda, acil durumlarda diger yolcularla birlikte engellilerin,
genclerin ve yaglilarin gemiden tahliyesinin de 6zel olarak gz 6niinde bulundurulmasi
gerektigi belirtilmektedir. S6z konusu tavsiye kararinin (MSC/Circ.735) ekinde 6zetle
asagidaki konu basliklarini ihtiva eden bir de rehber bulunmaktadir (IMO, 1996):

* Gemiye Binmeden Once Genel Bilgilendirme
= Terminale Erigim

= Gemiye Erigim

= Araglarinin Yo6nlendirilmesi/Takibi
» Araglarin Gemiye Park Edilmesi

= Asansorler

= Yolcu Mabhalleri

= Koridorlar, Kapilar ve Tirabzanlar
= Giiverte ve Zeminler

= Kamaralar

= Lavabolar

= Kamaralarin Yerlesimi

= Miirettebatin Egitimi

» Alerjisi Olan Kisiler I¢in Onlemler
= Bilgilendirme

= Servis
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5.3. AB’nin Yolcu Gemilerinde Engellilerin Erisilebilirligi ve
Emniyetine Yonelik Normlan

Yolcu gemileri i¢in emniyet standartlarini ve kurallarini diizenleyen baslica AB mevzuati
17 Mart 1998 tarihli ve 98/18/EC sayili Konsey Direktifi idi. S6z konusu Direktifte zaman
igcerisinde muhtelif degisikler yapilmis olup nihayetinde yerini 6 Mayis 2009 tarihli ve
2009/45/EC Sayil1 Konsey Direktifine birakmistir. 1998 tarihli Konsey Direktifinin “6b”
numarali maddesinde yer alan “safety requirements for persons with reduced mobility
(hareket yetenegi az olan kisilere iligkin sartlar)” maddesinin ise 2009 tarihli Konsey
Direktifinde aynen korundugu ve 8 numarali maddeye taginmasi disinda kapsam ve
igerik olarak herhangi bir degisiklik olmadig1 goriilmektedir. 2009 Direktifinde de yine
1998 Direktifinde oldugu gibi 14 Haziran 1996 tarihli ve MSC/Circ.735 rumuzlu sirkiiler
ile yaymlanan tavsiye kararina atif yapilmak suretiyle 1 Ekim 2004 tarihinden sonra
insa edilen ve toplu tasimacilikta kullanilan A, B, C ve D sinifi tiim yolcu gemilerinde
hareket yetenegi az olan kisilere iligkin sartlarin uygulanmasina yonelik tedbirlerin
almmasi gerektigi ile bu tarihten 6nce insa edilen ve toplu tasimacilikta kullanilan A,
B, C ve D sinifi yolcu gemileri ile yiiksek hizli yolcu teknelerinin tadilatina yonelik
olarak ise ekonomik bakimdan makul olma ve yapilabilirlik 6l¢iisiinde uygulanabilecegi
belirtilmektedir (2009/45/EC, 2009, Madde 2, 8).

5.4. Tiirk Denizcilik Mevzuatinin Yolcu Gemileri ve Terminallerde
Engelliler i¢in Gerekleri

Yolcu gemilerinin ve terminallerin engelliler i¢in gerekleri igeren ve ¢aligma kapsaminda
incelenen ulusal mevzuat Tablo 2°de yer almaktadir.

Tablo 2. Calisma Kapsaminda Incelenen Ulusal Mevzuat

Yayimlandigi Resmi Gazete

Mevzuat Ad1
Tarih Say1

Engelliler Hakkinda Kanun 07.07.2005 25868
Kiy1 Tesislerine Isletme Izni Verilmesine {ligkin Usul ve
Esaslar Hakkinda Yonetmelik (KTIY) 18.02.2007 26438
Yolcu Gemilerinin Emniyetine ve Gemilerdeki
Yolcularin Kayit Altina Alinmasma liskin Yonetmelik
(YGE&YKAY) 12.12.2007 26728
Gemilerin Teknik Yonetmeligi (GTY) 17.11.2009 27409
Deniz Yolu ile Yapilacak Diizenli Seferlere Dair
Yonetmelik (DSY) 25.11.2010 27766
Erisilebilirlik izleme ve Denetleme Yonetmeligi (EIDY) 20.07.2013 28713
Sehirler Arasi Yolcu Tasima Hizmeti Ile Servis ve Turizm
Tasimaciligi Hizmetinin Erisilebilir Hale Getirilmesine 13.01.2017 29947
Dair Yonetmelik

6. Tartisma

Bu ¢aligma kapsaminda yapilan inceleme sonucunda; yolcu gemileri ve terminallerde
engellilerin erisilebilirligi ve emniyetine yonelik tasarim gereklerine iliskin temel
kaynagin, IMO tarafindan 14 Haziran 1996 tarihli ve MSC/Circ.735 rumuzlu sirkiiler ile
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yayilanan “Yolcu Gemilerinin Yasl ve Engelli Kisilerin Ihtiyaclarimn Kariglanmasina
Yonelik Tasarimi ve Isletimi Hakkinda Tavsive (Recommendation on the Design and
Operation of Passenger Ships to Respond to Elderly and Disabled Persons’ Needs)”
tavsiye karar1 oldugu goriilmiistiir. Bunun yanisira, AB’ nin yolcu gemileri i¢in emniyet
standartlarini diizenleyen 17 Mart 1998 tarihli ve 98/18/EC sayili Konsey Direktifinin
yerini alan 6 Mayis 2009 tarihli ve 2009/45/EC Say1l1 Konsey Direktifi de bulunmaktadir.

Bu ¢alisma kapsaminda hazirlanan Tablo 3’ten de goriildiigii lizere; s6z konusu IMO ve
AB gereklerinin ufak tefek bosluklar olmakla birlikte farkli zamanlarda yayimlanmis
Yonetmelikler ile ¢ok biiyiik 6l¢iide ulusal mevzuatimiza aktarilmis durumda oldugu
anlagilmaktadir. Ancak, ulusal mevzuatin “Gemiye Binmeden Once Genel Bilgilendirme”,
“Miirettebatin Egitimi”, “Alerjisi Olan Kisiler I¢in Onlemler” ve “Servis” gibi spesifik
alanlarda bosluklar ve gelistirilmeye miisait yonlerinin bulundugu da goriilmektedir.

Tablo 3. Engellilerin Erisilebilirligi ve Emniyeti Ac¢isindan IMO ve AB Normlari ile
Tiirkiye’ nin Ulusal Denizcilik Mevzuatinin Karsilastirmasi

Uluslararas1 Mevzuat Ulusal Mevzuat
IMO 1996 | 98/18/EC 1998 YGE&YKAY | GTY KTIY EiDY 2013
Normlar MSC/ & 2009/45/EC 2007 2009 2007 (2016)
Circ.735) 2009* 011)
Gemiye Binmeden
Once Genel °
Bilgilendirme
Terminale Erisim ° O OftES
Gemiye Erisim ° ° ° ° ok °
Araglarin Gemiye o o o o o
Park edilmesi
Asansorler ° ° ° ° °
Yolcu Mabhalleri ° ° ° ° °
Koridorlar, Kapilar
[ ] [ ] [ ] [ ] [ ]

ve Tirabzanlar
Gliverte ve

0 ° (] [ ] [ (]
Zeminler
Kamaralar ° ° ° ° °
Lavabolar ° ° ° ° °
Kamaralarin o o o
Yerlesimi
Miirettebatin o
Egitimi
Alerjisi Olan
Kisiler I¢in °
Onlemler
Bilgilendirme ° ° ° ° °
Servis (] @k
* EK III rehberde MSC/Circ.735 e atif yapildigindan icerigin yeterli oldugu kabul edilmistir:
** EK-5 kriterlerin terminal-gemi ve gemi-terminal erisilebilirlik sartlarini i¢erdigi kabul edilmistir.
*** Binalara erigim formunun yolcu terminallerin fiziki yapist ile hizmetleri de kapsadigi kabul edilmistir.
Kaynak: Tablo, yazar tarafindan olusturulmustur.
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Ulusal mevzuattaki gelistirilmeye miisait konular arasinda gérece daha dnemli ve dncelikli
olan konu “egitim” konusudur. Son yillarda ulusal basina da yansiyan yolcularin gemiye
binerken veya inerken denize diisme vakalarmin 6nlenmesi bakimindan da 6nemli bir
konudur. Ozellikle yash kimseler, fiziksel engelliler, duyusal engelliler ve tekerlekli
sandalye kullananlar ile hamile kadinlar ve kii¢lik ¢ocuklu kimseler basta olmak tizere
yolcularin veya araglarin terminale girisinden gemiye binigine veya gemiden iniginden
terminalden ayrilisina kadar olan siirecte gerekli emniyet tedbirlerinin alinmasi ve terminal
ile gemi arasindaki yonlendirme, bilgilendirme, takip ve haberlesmenin koordinasyonu
biiyiik 6nem arz etmektedir. Bunun i¢in gorevli ve sorumlu olan terminal ve gemi
personelinin de ¢ok iyi egitilmis olmasi kritik nemdedir.

Ayrica, terminallerde oldugu gibi yolcu gemileri/feribotlarda da saglanan her tiirlii
hizmetin engelli yolcular diisiiniilerek planlanmas1 ve uygulanmasi 6nem arz etmektedir.
Cesitli durumlara ve cisimlere kars1 alerjisi olan kisilerin yolcu gemilerinde/feribotlardaki
seyahatleri siiresince miimkiin oldugunca s6z konusu durumlardan/cisimlerden uzak
kalmalarimi saglamaya yonelik birtakim dnlemler alinmasi da tizerinde durulmasi gereken
bir konudur.

Her ne kadar muhteviyati itibariyle ulusal mevzuatimiz IMO ve AB normlari ile biiylik
6l¢tide uyumlu olsa da ulusal mevzuatimizdaki ilgili Yonetmeliklerin farkli zamanlarda
yayimlanmis olmalarindan dolay1 kapsamlarinda ve yiiriirliik tarihlerinde de farkliliklar
s0z konusudur. Oldukea zor olsa da Yonetmeliklerin erisilebilirlige iliskin hiikiimleri
bakimindan kapsam ve yiiriirliik tarihlerinin uyumlastirilmasina yonelik bir ¢aligsma
yapilmasinin faydali olacagi degerlendirilmektedir.

Ayrica, Yonetmeliklerde, yolcu terminalleri/gemilerinde engellilerin erisilebilirligine
iligkin hiikiimlerin olabildigince gorsellerle desteklenerek somutlastirilmasinin
uygulayicilar ve denetleyiciler agisindan yararli olacagi degerlendirilmektedir. Bu
arada, mevzuatin etkin uygulanmasi ¢ok 6nemlidir. Yolcu gemileri/feribotlar ve yolcu
terminallerine y&nelik olarak illerdeki Erisilebilirlik izleme ve Denetleme Komisyonlaria
mevzuatin etkin uygulanmasi noktasinda biiyiik is diismektedir.

7. Sonug¢

Bu calismada; deniz ulagiminda engelli yolcularin erisilebilirlik ve emniyetine iligkin
IMO ve AB normlari ile Tiirkiye nin ulusal mevzuati karsilagtirilmis ve s6z konusu IMO
ve AB normlaria gore Tiirkiye nin ulusal mevzuatinin bir analizi yapilmistir. Analiz
neticesinde; ilgili IMO ve AB normlarinin ufak tefek bosluklar olmakla birlikte ¢ok biiytik
Olclide ulusal mevzuatimiza aktarilmis oldugu belirlenmistir. Bununla birlikte, ulusal
mevzuatta, engelli yolculara yonelik “Gemiye Binmeden Once Genel Bilgilendirme” ve
“Miirettebatin Egitimi” ile “Alerjisi Olan Kisiler I¢in Onlemler” ve “Servis” gibi spesifik
bazi alanlarda ufak bosluklar oldugu da gozlenmistir. Engellilerin yolcu gemilerine
ve terminallere erisilebilirligi agisindan IMO ve AB normlar ile Tiirkiye nin ulusal
mevzuatinin karsilastirmasi Tablo 3’te sunulmustur.

Sehir i¢i veya sehirlerarasi yolculuklarda denizyolunu tercih eden engelli bireylerin,
kullanacaklar1 yolcu terminallerine ve yolcu gemilerine kolay bir sekilde eriserek
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emniyetli ve konforlu bir yolculuk yapabilmeleri, {ilkemizin gelismislik diizeyine katki
saglamasi bakimindan 6nemli bir gostergedir. Bu alanda yapilan ve yapilacak olan
bilimsel ¢alismalar, engelli bireylerin denizyolu ulagimina erisilebilirlik seviyesinin
gelistirilmesine ve dolayisiyla sosyal hayata katki saglamaktadir. Bu ¢alisma ile ortaya
konulan uluslararasi ve ulusal erisilebilirlik normlarinin, yolcu gemilerinde/feribotlarda
ve terminallerde fiili olarak uygulanabilme etkinliginin 6l¢iilmesi, taraflarca karsilagilan
zorluklarin tespiti ve ¢éziim Onerilerine yonelik konularin, ilgi duyan arastirmacilar
tarafindan farkli calismalarda ele alinmasi da yararli olacaktir.
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ABSTRACT

Air transportation development is strictly related to airport competitiveness, since the airport management seeks to improve the capacity to
produce services, increase passenger and aircraft movement, improve revenues from aeronautical and non-aeronautical activities, and optimise
the other items related to the competitiveness of this type of organisation. In this sense, this study seeks to identify variables associated with
the competitiveness of airports, based on their infrastructures, operations, and locations, which can influence the decision-making of airport
managers continuously and efficiently. An analysis of the seven busiest Brazilian airports, in terms of aircraft and passenger movement, has been
made, and multivariate data analysis has been used through a multiple regression, verifying the relationship between the variables of airports
competitiveness, such as the total area of the airport site, number of aircraft parking positions, number of airlines, quantity of aircraft movement-
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competitiveness for each airport analysed after the data mathematical treatment, showing the coefficients at the general equations form aircraft
and passenger movement.

Keywords: Air Transport, Competitiveness Index, Mathematical Modelling

Submitted: 01.06.2020 ¢ Accepted: 06.10.2020

1 Corresponding author: Fernanda Henriqueta Sabina de Moura, Federal University of Goids (UFG), Transportation Engineering, MTOW: Research

Group in Air Transport Innovation, Aparecida de Goiania, GO-Brazil. E-mail: feernandamouraa@gmail.com, ORCID: 0000-0002-2903-6694

Mauro Caetano, Aeronautics Institute of Technology (ITA), Civil Engineering Department, MTOW: Research Group in Air Transport Innovation,
S30 José dos Campos/SP-Brazil. E-mail: caetano@ita.br, ORCID: 0000-0002-5978-1054

Maico Roris Severino, Federal University of Goids (UFG), Production Engineering, SPL: Research Group in Production Systems Engineering and Logistics,
Aparecida de Goiania/GO-Brazil. E-mail: maicororis@gmail.com, ORCID: 0000-0001-8102-8678

Citation: Moura, F.H.S., Caetano, M. & Severino, M.R. (2020). Airport competitiveness analysis from aircraft and passenger movement. Journal of
Transportation and Logistics, 5(2), 143-157. https://doi.org/10.26650/JTL.2020.0015

This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License @' BV _No



Moura, Caetano, Severino

Airport Competitiveness Analysis from Aircraft and Passenger Movement 144

Highlights
- The study presents the main variables associated with the competitiveness of airports;

- Case studies with seven of the busiest airports in Brazil have been analysed to identify
a mathematical index related to its competitiveness;

- Variables such as the number of aircraft movements, total airport area, number of
aircraft positions arranged at the airport, number of non-aeronautical establishments,
number of airlines, passenger movement and the GDP ratio of the city where the airport
is located were analysed with statistical instruments to identify the main impact at the
airport performance.

1. Introduction

Air transportation efficiency is directly combined with the management conditions of
infrastructure, including airport facilities. As one of the main components of the air
transportation system, airports organisations must be effective and efficient in its core
business, reaching competitive conditions to operate. According to Morrel (2016), airport
competitiveness is linked to the attraction of airlines, and consequently their passengers,
and other types of services, such as food, clothing, entertainment, car rental, etc.

It is noted that the airport is the first impression for a person landing at his or her final
destination. For Carillho (2009), it is indisputable that air services are fundamental for
society, for the value that the existence of an airport creates for the region where it is
inserted, promoting the development of tourism, the employment sector, investments,
taxes and regional development among others. With this, airports need to be competitive
organisations to perform a critical role in economic development at local, national and
international levels (Graham, 2004; Wiltshire, 2018).

The objective of this study is to identify and describe variables associated with the
competitiveness of airports, as well as to perform a comparative analysis between the main
Brazilian airports, making it possible for tourism destinations management to analyse,
improve and innovate their definitions of service quality and competitiveness.

2. Theoretical Basis

To designate an airport as competitive, it is necessary to study and analyse these airport
structures to know each competitive variable deeply and how the airport applies its
strategies to obtain a final result on the existing competitive factors. Carilho (2009)
states that one of the methodologies that can be applied to the resolution of competitive
analysis in airports is one of the five competitive forces proposed by Porter (2004). In
this proposal, the author analyses as a whole the threats of new participants in a given
market or also possible threats of substitutes, the existing bargaining power of buyers
and suppliers and the rivalry between existing organisations.
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POWER OF NEGQOTIATION OF
SUPPLIERS
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The main competitive strategies defined by Porter (2004) are cost, leadership,
differentiation and focus, as shown in Figure 1. These variables are considered in this
study because each airport can have its differentiated type of competitive strategy, being
able to provide products and services to a broader clientele or focus that supply specific
customers. Therefore, Porter (1992) states that if an organisation follows any of these
strategies, there is a great chance of success in the market.

COMPETITORS |

I THREAT OF NEW COMPETITORS
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U/ G \ BUYERS
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Figure 1. Demonstration of the five competitive forces
Source: adapted from Porter (1992)

In this strategic model discussed by Porter (2004), factors are analysed from all possible
points, that is, everything that encompasses the organisation can serve as a benefit or not
to the business strategy and must be analysed. The author explains that the competitive
strategic variables of his model are the cost of goods and services, leadership in the market,
as well as the differentiation in the market and the focus on a certain goal to be achieved.

Another type of analysis is proposed by Graham (2004) on airport management, and
considers the amount of control or influence that an airport has over the two fundamental
sources of competitive advantage: prices and products. The author demonstrates that
the area where the airport has the greatest competitive advantage lies in its services and
non-aeronautical facilities in the airport terminal. As it has the largest concentration of
people and retail operators, their types of services are rendered to exploit to the maximum,
non-aeronautical and commercial opportunities.

Regarding the aeronautical opportunities associated with the operating procedures at the
airport, the amount of freedom that airports have in this area will depend on how much
the government has direct control over the airport or the economic nature in which the
airport works. This will also be influenced by the market power that the airline has. The
ability of an airport to compete will also differ depending on which type of airline is
being accommodated and its degree of price sensitivity (Graham, 2004)

For Wiltshire (2018), to discern whether or not an airport is subject to competitive
pressures, its behaviour with prices, in this case, airport charges are analysed. There is
evidence, for example, that airports that reduce rates may suggest that their prices are
constrained by competitive pressure from competing airports, i.e., competing airports,
which may or may not have greater power in the airport market can influence the change
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in rates at other airports. Airport charges are usually more influential for short-haul

operations as they are charged more frequently.

Areas which airports have little or no control over and can reflect in little competitive
advantage, can be exemplified as the availability of slots in an airport and its physical
location. According to ANAC (2014), slots are the arrival or departure times allocated
for the movement of an aircraft on a specific date at a given airport, and for planning,
the time at which the aircraft arrives or leaves the terminal.

Regarding the physical structure of an airport, the factors that will determine the
attractiveness of the location of the airport structure include the size of the population
and its propensity to use air transport services, and the tourist’s economic and commercial
strength of the area (Favotto, 1998). It can be said that, to a large extent, airports
concentrated in regions that do not have a local market focused on receiving tourists or
with little demand for flights and passengers can be characterised as an airport with little
prominence in a competitive position.

It should also be considered that airports operating short-haul flights have more competitors
than those operating longer long-haul flights. Given that, according to ANAC (2016),
demand for domestic flights is relatively higher than demand for international flights,
taking into account the distance and duration of flights, existing customs conditions and
airlines operating within the international airport structure among others.

Wiltshire (2018) states that the identification, treatment, and management of a competitive
airport should be done on a case-by-case basis. Each airport has its individuality to be
studied and considered by numerous factors that may or may not be competitive in the
market.

The competitiveness of airports is not only linked to their location or their qualities of
infrastructure. In Tretheway and Kincaid’s (2005) report, factors that compose airport
competition can be understood as the competition for serving a shared local market,
traffic connections, freight traffic, destinations most demanded for a service, service non-
aeronautical (retail, food and beverage, etc.), as well as competition with other modal
types, such as rail, road and waterway.

McKinnon (2011) shows that the variables that participate in the competitiveness of
airports are highlighted in location, i.e., airports closer to shippers have cost and time
advantages, and airport infrastructure; such as lane capacity, terminal configuration and
transport, choice and the quality of freight forwarders (international freight transport).

To ascertain the degree of competitiveness of an airport, it is necessary to evaluate the
correlated infrastructure, the location of the airport by analysing the region in which it
is located, from the level of regional development expressed by GDP, the number of
connections between terminals, the size of the network of influence from the airport to
the related locations and the airport infrastructure; such as courtyards, positions available
for aircraft, aircraft movement, the number of existing airlines, billing generated and
the projection of future revenues due to concessions. A summary of the main variables
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associated with the airport competitiveness identified in the literature is presented in
Table 1.

Table 1. Summary of the main variables associated with airport competitiveness identified in

the literature

Authors Var{ables Area of application Measurement form
considered
. . . . Population size (the |
Airport Boarding and disembarking areas, opulation S1ze (the larger
Favotto . . . . the population, the greater
infrastructure: size | check-in, food court, stores, lobbies .
(1998) . ) . the use of air transport
of airports (m?) and parking. .
services).
Airports located close to the shippers,
Airport location and / or easily accessible, have time Time and cost.
and cost advantages.
Track capacity,
. . . . track configuration,
Airport Airports with more types of aircraft . .
. . . . . transportation of terminals
infrastructure: size offering a wider range of service .

. of airports (m?) types as well as appropriate
McKinnon ’ facilities for freight
(2004) forwarders.

. Iti 1 lied in air tick . .
Airport fees tis commonty app .1ed n air tickets Prices of airport charges.
for airport maintenance.
. Populati issatisfacti
. Airports located very close to urban opu atlog RS .actlon
Environmental . . with noise, locations
L centres, and in cities with severe . . o
restrictions . suffering from mild climatic
climate change.
events.
. Revenue from services
Airport management, non-
Graham . . . rendered, revenues from
Prices and products aeronautical services, trades . .
(2004) . e trade-in non-aeronautical
(shopping facilities).
products.
Non-aeronautical . . Revenues from retail sales,
. Non-aeronautical services. .
services food, clothing, etc.
Ai 1 1 .
. irports located on routes cose Number of connections for
Traffic connections to each other compete for flight L .
Tretheway . same-destination flights.
.o connections.
and Kincaid
. . . N f rout
(2005) Airports still compete with other umber of rou e made
. . . by other modes, distances
Competition with modes, even having a greater
. . covered by other modes,
other modal types | advantage of time, such as modal rail, L .
user sensitivity to the price
road and waterway.
of other modes
More than one airport infrastructure Quantity and variety
Renzetti Competition with can be used in the same locality (e.g. of services in the local
GRU and CGH airports), the local market that can influence
(2015) the local market . . . .
market can influence the services the services provided by
provided by airports. airports.
Wiltshire . Airport behavior regarding the Collection of aeronautical
Airport fees . .
(2018) collection of aeronautical charges. charges.

Source: search data

As shown in Table 1, the main variables identified in the literature are related to

airports operating daily. The airport’s physical location can be described as variable of

competitiveness in relation to other airports close by. It is believed that an airport can

become competitive by supplying such variables and trying to outperform its competitors
in the airport market.
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3. Methods

Multivariate statistical analysis data, using multiple regression, has been used to identify
the variables that influence and make an airport competitive. A multivariate analysis of
data is done when it is necessary to work simultaneously with several variables, in which
there is no direct relation between them. That is, this method is used when there is a large
grouping of data seeking to summarise and / or simplify the similar behaviour of them.
It can be used and applied for several purposes even when there is no theoretical model
that structures the relation of the variables operated (Bakke, Leite and Silva, 2008).

There are some types of techniques for obtaining a multivariate analysis of data, such
as factorial analysis, regression and multiple correlation, multiple discriminant analysis,
multivariate analysis of variance and covariance, and joint analysis among others. In this
study, the multiple regression method has been used.

Multiple regression is characterised by a multivariate method of analysis that relates a
single dependent variable to a set of independent variables. This indicates a high flexibility
and adaptability, granting its use in almost every relation of dependence of variables.
To perform a multiple linear regression, three main questions must be considered: (a)
adjusting the problem to the research, (b) specifying the statistical relationship between
the variables for the analysis and (c) selecting and specifying which are the dependent
and independent variables to be analysed (Hair et al., 2009).

The study of the competitive variables was based on input and output factors in which
inputs are related to input resources, inputs, or services in an organisation and the outputs
are related to the results obtained by the input processing. For Graham (2008), these are
the most relevant factors that define the performance of an airport.

The competitive criteria analysed at airports is based on their infrastructures, operations and
locations. Thus, variables related to infrastructures (the total area of the airport site, number
of aircraft parking positions and non-aeronautical establishments), to operations (the number
of airlines, quantity of aircraft movement - landings and takeoff and the total number of
passengers - domestic and international) and to airport’s location (GDP of the city where
the airport under study is located) were considered as independent variables (inputs). For
the dependent variable (output), the operating variable corresponding to the annual aircraft
movement (landings and takeofts) was used for the first simulation, and the annual passenger
movement for the second simulation to verify the behaviour of the variables for conditions.

All these variables were collected and treated in a comparative manner in the year 2016
between airports to define which of them could be considered as being competitive,
according to the data obtained. The sample of this study is composed of the 7 largest
Brazilian airports (AET, 2018): The Sao Paulo - Guarulhos International Airport (GRU),
Sao Paulo - Congonhas Airport (CGH), Brasilia International Airport (BSB), Rio de
Janeiro - Galedo International Airport (GIG), Campinas - Viracopos Internacional Airport
(VCP), Rio de Janeiro - Santos Dumont Airport (SDU), and Belo Horizonte - Confins
International Airport (CNF). The main characteristics and variables considered for each
airport studied are presented in Table 2.
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Table 2. Main airports variables considered

Operation . .
(Output) Infrastructure (Input) Operation (Input) Location
Airports Aircraft A1rc1:aft Non-. Number | Movement GDP‘of the
Total area | parking aeronautical of of city
movement e . sy —
(thousands) (m?) positions | establishments | airlines | passengers | (millions of
(n) (n) (n) (millions) R$)
GRU 267746 11905056 123 241 42 36596326 | 570.706.192
CGH 213043 1647000 55 150 20816957 570.706.192
BSB 161167 28995153 70 120 9 18564113 175362791
GIG 125566 17881696 214 126 25 16103011 282538827
vVCP 115276 17659300 32 218 6 9325252 51347711
SDU 105671 833703 13 156 906988 282538827
CNF 99422 15010000 43 33 11 9638798 81426708
Source: ANAC (2018) , IBGE (2013), Airport concessionaires site (2016).
Total Area Aircraft Parking Positions
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Figure 2. Relation of independent variables to the dependent variable

In which: A - scatter plot and line of a linear trend between the total area and the aircraft movement; B - scatter plot and linear trend line between the
number of parking lots and the movement of aircraft; C - scatter plot and linear trend line between the number of non-aeronautical establishments
and the movement of aircraft; D - scatter plot and linear trend line between the number of airlines and the movement of aircraft; E - dispersion
chart and trend line between the movement of passengers and the movement of aircraft; F - graph of dispersion between the GDP of the city and
the movement of aircraft.
Source: search data
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To conduct the study of how the competitive variables chosen are related to the dependent
variable, dispersion graphs were plotted with linear trend lines. It can be seen from Figure
2 that few independent variables can be linearly related to the dependent variable.

According to Figure 2, whenever the value of R? is close to 1 or equal to 1, it means that
the variables are linearly related. The independent variables that are related in a linear
way to the dependent variable (aircraft movement) are: passenger movement (Figure
2-E) and city GDP (Figure 2-F). For this reason, few dependent variables relate to the
independent variable linearly, the analysis made takes into account that the distribution is
non-linear and the methodology used becomes specific for this group of selected variables.

The coefficients of each of the competitiveness variables of each airport were identified.
Equations 1 and 2 were used as a reference in the multiple regression and, in a comparative
way, the independent variables were used with a single dependent variable. Thus, it is
assumed that the independent variables are not linearly related to the dependent variable.
In Equation 1, D correspond to the dependent variable, X, ¥, Z... to the independent
variables, and a, £, 7... the coefficients.

D=X*xYPxZVx.. (1)
Applying the /n on both sides of the Equation 1, the Equation 2 was obtained for the

multiple regression.

InD =In(X*xYP x27v.)
InD=mX*+InYf +InZ" + .. )
ImMD=axnX+pxnY+yxnZ+-- @)

Thus, it becomes possible to apply the multiple regression for the determination of
parameters a, £ and y.

4. Data analysis

From the identification of the /n values of the competitive airports’ variables, the
corresponding values are presented in Table 3.

Table 3. Value corresponding to the natural logarithms of the competitive airports’ variables

Airports Aircraft Total ‘;;;Eig aer(}jl(;llll tical Nu.ml.)er of | Movement of GDP. of

movement area positions establishments airlines passengers | the city
GRU 12,498 16,292 4,812 5,485 3,738 17,415 20,162
CGH 12,269 14,314 4,007 5,011 2,079 16,851 20,162
BSB 11,990 17,183 4,248 4,787 2,197 16,737 18,982
GIG 11,741 16,699 5,366 4,836 3,219 16,595 19,459
CNF 11,507 16,524 3,761 3,497 2,398 16,081 18,215
SDU 11,568 13,634 2,565 5,050 1,609 13,718 19,459
vVCP 11,655 16,687 3,466 5,384 1,792 16,048 17,754
Source: scarch data (2016)
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After obtaining the values corresponding to the /n of the variables, the analysis was then
adopted by multiple regression, and the Table 4 shows the parameters returned by the
regression.

Table 4. Multiple regression analysis

Summary of results

Regression Statistics

R multiple 0,99999999
R - square 0,99999998
R - square adjusted -1,15E-07
Standard error 0,00435618
Note 7

Source: search data

In analysing Table 4 (multiple regression), in which the values of R vary from 0 to 1, it
is observed that the regression model can explain the values found. It means that, the
higher the values of R, or the closer to 1, the better it fits the sample. According to the
R-squared found, it can be noted that 99% of the dependent variables can be explained
by the regressors (independent variables raised by their coefficients). Table 5 shows the
coefficients returned by the multiple regression performed.

Table 5. Coefficients returned by multiple regression

Variable Nomenclature Coefficient
Total area Tarea 0,0896
Aircraft parking positions Nparking -0,3604
Non-aeronautical establishments Nestab 0,1258
Number of Airlines Nairlines 0,0722
Aircraft movement AT 0,2849
GDP of the city GDP 0,3398
Source: search data

From the values presented in Table 5, Equation 3 presents the mathematical representation
of these results for the dependent variable aircraft movement (Amov) .

0,0896 0,1258 0,0722 0,2849 0,3398
Tarea X Nestab X Ngiriines X Pmov x GDP

Amov = 3
0,3604
npa‘rking ( )

It is worth noting that the variables that are inversely proportional to the dependent
variable must be interpreted differently from the others, since there is an inconsistency
in exposing that a larger “aircraft parking number” returns a smaller contribution to the
“aircraft movement”. This is due to the multiple regression process, which aims to adjust
the values of the database to a general equation.

After the manipulation of the values through the multiple regression, the values referring
to the aircraft movement were determined, which are the values referring to the dependent
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variables of each airport. These values are described in Table 6, together with the
percentage of error that the equation accompanies after the estimation of the values.
The error is calculated by the actual value module minus the estimated value, divided
by the actual value. The error was calculated to demonstrate that the error percentage of
the estimated value for this dependent variable is low.

Table 6. Estimated value for the dependent variable (aircraft movement) and their respective

errors (%)

Airports Estimated value by Equation Error (%)
GRU 267516,36 0,09
CGH 213132,89 0,04
BSB 160607,31 0,35
GIG 125753,02 0,15
CNF 99516,16 0,09
SDU 105663,85 0,01
vCP 115470,58 0,17
Source: search data

The next step was to apply each variable to its respective exponent separately, as shown
in Table 7.

Table 7. Variables raised to their respective coefficients, obtained by multiple regression ‘

. Alrcr.aft Non-aeronautical Number of Movement of GDP of
Airports Total area  parking . .. .
... establishments airlines passengers the city
positions
GRU 4,3070 0,1765 1,9935 1,3097 142,7483 | 944,0950
CGH 3,6073 0,2359 1,8780 1,1619 121,5550 | 944,0950
BSB 4,6648 0,2163 1,8261 1,1719 117,6530 | 632,2675
GIG 4,4670 0,1446 1,8373 1,2615 112,9815 | 743,4940
CNF 4,3974 0,2578 1,5524 1,1890 97,6147 | 487,1977
SDU 3,3938 0,3968 1,8873 1,1232 49,7877 743,4940
vVCP 4,4620 0,2868 1,9685 1,1381 96,6994 416,5538
Source: search data

For the final analysis and the competitive airports ranking, a competitive index was
established of the division of the variables in Table 7 by the highest value of these. After
that, the sum of these was made for each airport, finally having a competitiveness index
for each one.

For the variable that is related inversely proportional to the dependent variable returned by
the regression, an adjustment of its contribution to the competitiveness index was made.
In this sense, to obtain a coherent value, the value 1 (one) was subtracted. That is to say
that a larger number of aeronautical establishments would return a greater contribution
to the competitiveness index, for example, if value 1 (one) was subtracted.

Thus the values obtained are consistent, since for example, the larger the number of
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non-aeronautical establishments, the greater is the contribution to the competitiveness
index (according to Table 8).

Table 8. Index of competitiveness of the airports studied

. Total Alrcr.aft Non-aeronautical | Number of | Movement of | GDP of | Competitivity
Airports parking . - . .
area o establishments airlines passengers | the city index
positions

GRU 0,9233 0,5551 1,0000 1,0000 1,0000 1,0000 5,4784
CGH 0,7733 0,4054 0,9421 0,8872 0,8515 1,0000 4,8595
BSB 1,0000 | 0,4549 0,9160 0,8948 0,8242 0,6697 4,7596
GIG 0,9576 | 0,6356 0,9217 0,9632 0,7915 0,7875 5,0571
CNF 0,9427 | 0,3502 0,7787 0,9078 0,6838 0,5160 4,1793
SDU 0,7275 0,0000 0,9468 0,8576 0,3488 0,7875 3,6682
vVCP 0,9565 0,2772 0,9875 0,8690 0,6774 0,4412 4,2088
Source: scarch data

According to Table 8, the results confirm Porter’s (1992) competitive analysis tool
that states the five competitive forces that should be explored by organisations seeking
competitive advantages. This is also supported by Carrilho (2009). Following Porter’s
five forces and analysing the results, an airport should always analyse its competitors to
stand out or seek to improve its strategies for the cost and differentiation of its services,
market leadership and to focus its attitudes to makes it more competitive. Analysing this
way, good administration can contribute to the increase of all the indexes indicated in
the study and consequently, to the increase of the competitiveness index of an airport.

Another argument supported by the study was that of Graham (2008), stating that the
airports that have the greatest competitive advantage are those that have a great influence
on non-aeronautical services at the airport terminal, where retail business opportunities
exist and a greater number of people are present. This rationale can be seen in Table 8§,
where the highest competitiveness figures for airports are concentrated in the variable of
non-aeronautical establishments. It is worth mentioning that this study also supports the
Wiltshire (2018) statement, where each airport has individual characteristics and should
be analysed on a case-by-case basis, since they may have different competitive variables.
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Figure 3. Competitiveness indexes - aircraft movement

Source: search data
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It can be seen in Table 8 that the highest indices belong to GRU airport, and Figure 3
shows the ranking of the competitive airports studied according to the variables analysed
for the variable chosen as dependent: aircraft movement.

To simulate the case of a commercial airport to value more by the quantity of passengers
than by the quantity of aircraft, a new simulation was performed in which it considered the
movement of passengers (Pmov) as a dependent variable. The entire process described in
the previous sections was performed again to obtain Equation 4 and Figure 4 as results.

1,2651 3,5101
p _ nparking X Amov (4)
mov — 0,3146 0,4415 0,2534 1,1925
Tarea X Nestap X Ngirtines X GDP

‘(\?*
p\‘\

3,0000
1,5000
0,0000

\,\I* Q\Y\ 0
Y\ \d" gb

oo
\\\’\
g

Figure 4. Competitiveness Index - movement of passengers

Source: search data

In Figure 4, a small change in the ranking of airports is noted. The change in this
ranking can be affirmed for the reason that in this index, CNF simulation has a greater
movement of passengers, and in the previous simulation, VCP has a greater movement
of aircraft (passengers + loads). However, it is noted that by comparing airports, the
distances between their indexes vary, once again concluding that airports have different
characteristics and should be analysed on a case-by-case basis as Wiltshire (2018) states.
Taking as an example BSB airport, it can be concluded that the difference between the
competitiveness indexes obtained by the two simulations is because the airport has, in
this case, a high cargo movement.

5. Final considerations and future studies

Considering the results obtained, this study allowed a competitive comparison by a
multivariate analysis of data from Brazilian airports, some of them managed by Infraero
and others administered by their respective private concessionaires, offering a partial
perspective on the subject.

The difficulty of choosing variables and obtaining their data justifies the option to work
with a non-linear distribution and the use of the methodology presented in this study.
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It was possible to identify an incoherence when using the non-linear distribution method
of the independent variables with the dependent variable. When performing the multiple
regression process, for a variable dependent on the aircraft movement, the coefficient
related to the number of negative non-aeronautical establishments was obtained. However,
this does not necessarily show that this factor is not linked to airport competitiveness. This
is because some independent variables chosen are not linearly related to the dependent
variable. This can be seen at the plots with a linear trend line, according to Figure 2. It
was possible to notice that the independent variables are linearly related to the dependent
variable, and have a greater influence on the composition of the competitiveness indexes.

The study of variables considered competitive in airports, serves to make visible how
much the airport sector can be considered to have an impact within a country, and shows
how it can be related to the economy, organisational culture, the number of services
and strategic location among factors. And with this, the study can serve a purpose in
the forecasting, researching and implementation and of improvements, while always
considering the need for constant innovation and user satisfaction.

According to the ranking of airports and their respective competitiveness indexes, it
is noted that GRU presented the highest competitiveness index between the airports
practiced for both analyses. On the other hand, SDU presented the worst competitiveness
index. This does not necessarily mean or points to this airport as being bad or insufficient
compared to others, but may be because this airport is located in the same city as GIG,
which, having a larger portfolio of final destinations for flights and, consequently, greater
passenger movement, is classified as being international.

It is also verified that the two simulations allowed to visualise the variation of the indexes
obtained since the airports were analysed differently. This is because airports have different
characteristics, that is, even if they are more or less valued by the movement of aircraft
and by the movement of passengers, the indexes will always have variations.

As a suggestion for future studies, it is recommended to analyse a greater number of
airports in the country and to compare them with airports in other parts of the world.
Environmental issues, regional differences, cultures, policies and demands for aeronautical
services should be taken into consideration and it should be decided upon which factors
would be relevant to the Brazilian airport sector to further develop and influence the
progress of this sector.

The discovery of independent variables that are linearly related to the dependent variable allows
a better analysis of how they contribute to the composition of the dependent variable. In this
sense, further investigation of the criteria established for each airport (infrastructure, operation,
location) would allow a better analysis of the contribution of each of these parameters.

Another analysis that would be beneficial for future studies would be an application
of airport benchmarking, where indexes of all the airports are analysed to quantify
and to identify the competitive positions of each one. In this way, an airport listed as
uncompetitive has the study of what to apply for improvements in its airport management
and thus the opportunity to change its indexes mainly by improving management, the
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quality of the way its services are provided and the operational capacity of the airport.
This benchmarking application is widely performed in the international environment and
due to the scarcity of aeronautical studies in Brazil, this study would be also applicable
to analysing international airports, not only Brazilian airports.
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islemleme Ucreti

Derginin tiim giderleri istanbul Universitesi tarafindan karsilanmaktadir. Dergide makale yayini ve makale
sureglerinin ylrGttlmesi Gcrete tabi degildir. Dergiye gonderilen ya da yayin igin kabul edilen makaleler igin
islemleme Ucreti ya da gonderim Ucreti alinmaz.

Telif Hakkinda

Yazarlar, Journal of Transportation and Logistics'nde yayinlanan ¢alismalarinin telif hakkina sahiptirler ve
galismalari Creative Commons Atif-GayriTicari 4.0 Uluslararasi (CC BY-NC 4.0) olarak lisanslidir. Creative



YAZARLARA BILGI

Journal of Transportation and Logistics

Commons Atif-GayriTicari 4.0 Uluslararasi (CC BY-NC 4.0) lisansi, eserin ticari kullanim disinda her boyut ve
formatta paylasiimasina, kopyalanmasina, ¢ogaltiimasina ve orijinal esere uygun sekilde atifta bulunmak
kaydiyla yeniden diizenleme, dénustiirme ve eserin lizerine insa etme dahil adapte edilmesine izin verir.

ETiK
Yayin Etigi Beyani

Journal of Transportation and Logistics, yayin etiginde en yiksek standartlara baglidir ve Committee on
Publication Ethics (COPE), Directory of Open Access Journals (DOAJ), Open Access Scholarly Publishers
Association (OASPA) ve World Association of Medical Editors (WAME) tarafindan yayinlanan etik yayincilik
ilkelerini benimser; Principles of Transparency and Best Practice in Scholarly Publishing bashgi altinda ifade
edilen ilkeler igin: https://publicationethics.org/resources/guidelines-new/principles-transparency-and-
best-practice-scholarly-publishing

Gonderilen tim makaleler orijinal, yayinlanmamis ve baska bir dergide degerlendirme siirecinde
olmamalidir. Her bir makale editorlerden biri ve en az iki hakem tarafindan cift kor degerlendirmeden
gecirilir. intihal, duplikasyon, sahte yazarlik/inkar edilen yazarlik, arastrma/veri fabrikasyonu, makale
dilimleme, dilimleyerek yayin, telif haklari inlali ve gikar gatismasinin gizlenmesi, etik disi davraniglar olarak
kabul edilir.

Kabul edilen etik standartlara uygun olmayan tiim makaleler yayindan ¢ikarilir. Buna yayindan sonra tespit
edilen olasi kuraldisi, uygunsuzluklar iceren makaleler de dahildir.

Arastirma Etigi

Journal of Transportation and Logistics arastirma etiginde en yliksek standartlari gozetir ve asagida
tanimlanan uluslararasi arastirma etigi ilkelerini benimser. Makalelerin etik kurallara uygunlugu yazarlarin
sorumlulugundadir

- Arastirmanin tasarlanmasi, tasarimin gézden gegcirilmesi ve arastirmanin yurutilmesinde, bltunlik,
kalite ve seffaflik ilkeleri saglanmahdir.

- Arastirma ekibi ve katihmcilar, arastirmanin amaci, yéntemleri ve 6ngorilen olasi kullanimlari;
arastirmaya katimin gerektirdikleri ve varsa riskleri hakkinda tam olarak bilgilendirilmelidir.

- Arastirma katihmcilarinin sagladigi bilgilerin gizliligi ve yanit verenlerin gizliligi saglanmalidir. Arastirma
katihmcilarin 6zerkligini ve sayginligini koruyacak sekilde tasarlanmalidir.

- Arastirma katilimcilari génillii olarak arastirmada yer almali, herhangi bir zorlama altinda olmamalidirlar.

- Katihmcilarin zarar gérmesinden kaginilmalidir. Arastirma, katilimcilari riske sokmayacak sekilde
planlanmalidir.

- Arastirma bagimsizligiyla ilgili agik ve net olunmali; ¢ikar gatismasi varsa belirtilmelidir.

- Deneysel ¢alismalarda, arastirmaya katilmaya karar veren katilimcilarin yazili bilgilendirilmis onayi
alinmalidir. Cocuklarin ve vesayet altindakilerin veya tasdiklenmis akil hastaligi bulunanlarin yasal
vasisinin onayi alinmalidir.

- Gahsma herhangi bir kurum ya da kurulusta gercgeklestirilecekse bu kurum ya da kurulustan galisma
yapilacagina dair onay alinmahdir.

- insan 6gesi bulunan calismalarda, “yéntem” bélimiinde katilimcilardan “bilgilendirilmis onam”
alindiginin ve galismanin yapildigi kurumdan etik kurul onayr alindigi belirtilmesi gerekir.

Yazarlarin Sorumlulugu

Makalelerin bilimsel ve etik kurallara uygunlugu yazarlarin sorumlulugundadir. Yazar makalenin orijinal
oldugu, daha dnce baska bir yerde yayinlanmadigi ve bagka bir yerde, baska bir dilde yayinlanmak tzere
degerlendirmede olmadigl konusunda teminat saglamalidir. Uygulamadaki telif kanunlari ve anlagmalari
gozetilmelidir. Telife bagh materyaller (6rnegin tablolar, sekiller veya blyik alintilar) gerekli izin ve
tesekkirle kullaniimalidir. Bagka yazarlarin, katkida bulunanlarin ¢alismalari ya da yararlanilan kaynaklar
uygun bicimde kullaniimali ve referanslarda belirtiimelidir.

Gonderilen makalede tim yazarlarin akademik ve bilimsel olarak dogrudan katkisi olmahdir, bu baglamda
“yazar” yayinlanan bir arastirmanin kavramsallastirilmasina ve dizaynina, verilerin elde edilmesine,
analizine ya da yorumlanmasina belirgin katki yapan, yazinin yazilmasi ya da bunun igerik agisindan
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elestirel bicimde gozden gecirilmesinde gorev yapan birisi olarak gordliir. Yazar olabilmenin diger kosullari
ise, makaledeki calismayi planlamak veya icra etmek ve / veya revize etmektir. Fon saglanmasi, veri
toplanmasi ya da arastirma grubunun genel siipervizyonu tek basina yazarlik hakki kazandirmaz. Yazar
olarak gosterilen tiim bireyler sayilan tim olcitleri karsilamaldir ve yukaridaki 6lgUtleri karsilayan her
birey yazar olarak gosterilebilir. Yazarlarin isim siralamasi ortak verilen bir karar olmalidir. Tum yazarlar
yazar siralamasini Telif Hakki Formunda imzali olarak belirtmek zorundadirlar.

Yazarlk icin yeterli 6lgttleri karsilamayan ancak galismaya katkisi olan tiim bireyler “tesekkir / bilgiler”
kisminda siralanmalidir. Bunlara 6rnek olarak ise sadece teknik destek saglayan, yazima yardimci olan ya
da sadece genel bir destek saglayan, finansal ve materyal destegi sunan kisiler verilebilir.

Bltln yazarlar, arastirmanin sonuglarini ya da bilimsel degerlendirmeyi etkileyebilme potansiyeli olan
finansal iliskiler, ¢cikar catismasi ve gikar rekabetini beyan etmelidirler. Bir yazar kendi yayinlanmis yazisinda
belirgin bir hata ya da yanlishk tespit ederse, bu yanlisliklara iliskin diizeltme ya da geri gekme igin editor
ile hemen temasa geg¢me ve ishirligi yapma sorumlulugunu tasir.

Editor, Hakem Sorumluluklari ve Degerlendirme Siireci

Bag editdr, makaleleri, yazarlarin etnik kdkeninden, cinsiyetinden, uyrugundan, dini inancindan ve siyasi
felsefesinden bagimsiz olarak degerlendirir. Yayina gonderilen makalelerin adil bir sekilde gift tarafli
kor hakem degerlendirmesinden gegmelerini saglar. Gonderilen makalelere iligkin tiim bilginin, makale
yayinlanana kadar gizli kalacagini garanti eder. Bas editor igerik ve yayinin toplam kalitesinden sorumludur.
Gereginde hata sayfasi yayinlamali ya da diizeltme yapmalidir.

Bas editor; yazarlar, editorler ve hakemler arasinda ¢ikar catismasina izin vermez. Hakem atama konusunda
tam yetkiye sahiptir ve dergide yayinlanacak makalelerle ilgili nihai karari vermekle yiikiimltudur.

Hakemlerin arastirmayla ilgili, yazarlarla ve/veya arastirmanin finansal destekgileriyle ¢ikar gatismalari
olmamalidir. Degerlendirmelerinin sonucunda tarafsiz bir yargiya varmalidirlar. Gonderilmis yazilara
iliskin tim bilginin gizli tutulmasini saglamali ve yazar tarafinda herhangi bir telif hakki ihlali ve intihal fark
ederlerse editore raporlamalidirlar.

Hakem, makale konusu hakkinda kendini vasifli hissetmiyor ya da zamaninda geri donis saglamasi miimk{n
gbriinmuyorsa, editdre bu durumu bildirmeli ve hakem siirecine kendisini dahil etmemesiniistemelidir.

Degerlendirme stirecinde editor hakemlere gézden gegirme icin génderilen makalelerin, yazarlarin 6zel
milkd oldugunu ve bunun imtiyazli bir iletisim oldugunu agikca belirtir. Hakemler ve yayin kurulu Gyeleri
baska kisilerle makaleleri tartisamazlar. Hakemlerin kimliginin gizli kalmasina 6zen gosterilmelidir. Bazi
durumlarda editorln karariyla, ilgili hakemlerin makaleye ait yorumlari ayni makaleyi yorumlayan diger
hakemlere gonderilerek hakemlerin bu siiregte aydinlatilmasi saglanabilir.

Hakem Siireci

Daha Once yayinlanmamis ya da yayinlanmak Uzere baska bir dergide halen degerlendirmede olmayan
ve her bir yazar tarafindan onaylanan makaleler degerlendiriimek lizere kabul edilir. Gonderilen ve 6n
kontrolii gecen makaleler iThenticate yazilimi kullanilarak intihal igin taranir. intihal kontroliinden sonra,
uygun olan makaleler bas editor tarafindan orijinallik, metodoloji, islenen konunun 6nemi ve dergi kapsami
ile uyumlulugu agisindan degerlendirilir. Bas editor, makaleleri, yazarlarin etnik kokeninden, cinsiyetinden,
uyrugundan, dini inancindan ve siyasi felsefesinden bagimsiz olarak degerlendirir. Yayina gonderilen
makalelerin adil bir sekilde ¢ift tarafli kor hakem degerlendirmesinden gegmelerini saglar.

Secilen makaleler en az iki ulusal/uluslararasi hakeme degerlendirmeye génderilir; yayin karari, hakemlerin
talepleri dogrultusunda yazarlarin gergeklestirdigi diizenlemelerin ve hakem siirecinin sonrasinda bas
editor tarafindan verilir.

Hakemlerin degerlendirmeleri objektif olmalidir. Hakem siireci sirasinda hakemlerin asagidaki hususlari
dikkate alarak degerlendirmelerini yapmalari beklenir.

- Makale yeni ve 6nemli bir bilgi iceriyor mu?
- Oz, makalenin igerigini net ve diizgiin bir sekilde tanimliyor mu?
- Yontem butinlikli ve anlasilir sekilde tanimlanmis mi?
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- Yapilan yorum ve varilan sonuglar bulgularla kanitlaniyor mu?
- Alandaki diger ¢alismalara yeterli referans verilmis mi?
- Dil kalitesi yeterli mi?

Hakemler, gonderilen makalelere iliskin tim bilginin, makale yayinlanana kadar gizli kalmasini saglamali
ve yazar tarafinda herhangi bir telif hakki ihlali ve intihal fark ederlerse editore raporlamalidirlar. Hakem,
makale konusu hakkinda kendini vasifli hissetmiyor ya da zamaninda geri doniis saglamasi mimkin
goriinmuyorsa, editore bu durumu bildirmeli ve hakem siirecine kendisini dahil etmemesini istemelidir.

Degerlendirme stiirecinde editor hakemlere gézden gegirme icin génderilen makalelerin, yazarlarin 6zel
milkd oldugunu ve bunun imtiyazli bir iletisim oldugunu agik¢a belirtir. Hakemler ve yayin kurulu Gyeleri
baska kisilerle makaleleri tartisamazlar. Hakemlerin kimliginin gizli kalmasina 6zen gosterilmelidir.

YAZILARIN HAZIRLANMASI
Dil

Dergide Tiirkge ve ingilizce makaleler yayinlanir. Génderilen makalelerde makale dilinde 6z, ingilizce 6z ve
ingilizce genis dzet olmalidir. Ancak makale ingilizce ise, ingilizce genis 6zet istenmez.

Yazilarin Hazirlanmasi ve Yazim Kurallari

Aksi belirtilmedikce gonderilen yazilarla ilgili tim yazismalar ilk yazarla yapilacaktir. Makale génderimi
online olarak https://jtl.istanbul.edu.tr/en/_  sayfasindan erisilen https://mc04.manuscriptcentral.
com/jtl tzerinden yapilmahdir. Gonderilen yazilar, makale tiiriini belirten ve makaleyle ilgili detaylari
iceren (bkz: Son Kontrol Listesi) Kapak Sayfasi; yazinin elektronik formunu iceren Microsoft Word 2003
ve Uzerindeki versiyonlari ile yazilmis elektronik dosya ve tim yazarlarin imzaladigi Telif Hakki Anlagsmasi
Formu eklenerek goénderilmelidir.

1. Yazilar Makale Sablonu kullanilarak hazirlanmalidir. Makale ana metninde, ¢ift tarafli kor hakemlik
stireci geregi, yazarin / yazarlarin kimlik bilgileri yer almamalidir.

2. Yayinlanmak Uzere génderilen makale ile birlikte yazar bilgilerini iceren Kapak Sayfasi gonderilmelidir.
Kapak Sayfasinda, makalenin basligi, yazar veya yazarlarin bagh bulunduklari kurum ve unvanlari,
kendilerine ulasilabilecek adresler, cep, is ve faks numaralari, ORCID ve e-posta adresleri yer almalidir
(bkz. Son Kontrol Listesi).

3. Girisbolimiinden 6nce 180-200 kelimelik galismanin kapsamini, amacini, ulasilan sonuglarive kullanilan
yéntemi kaydeden makale dilinde &z ve ingilizce 6z ile 600-800 kelimelik ingilizce genisletilmis &zet yer
almalidir. Makale ingilizce ise ingilizce genis 6zet istenmez. Ozlerin altinda galismanin igerigini temsil
eden, 3’er adet anahtar kelime yer almalidir.

4. Galismalarin baslica su unsurlariigermesi gerekmektedir: Makale dilinde baslk, 6z ve anahtar kelimeler;
ingilizce baslik, 6z ve anahtar kelimeler; genis 6zet, ana metin béliimleri, kaynaklar, tablolar ve sekiller.

5. Makale Tirleri:

Arastirma Makaleleri: Orijinal aragtirma makaleleri derginin kapsamina uygun konularda 6nemli, 6zgiin
bilimsel sonuglar sunan arastirmalari raporlayan yazilardir. Orijinal arastirma makaleleri, Oz, Anahtar
Kelimeler, ingilizce Genis Ozet, Giris, Yontem, Bulgular, Tartisma, Sonuglar, Kaynaklar bélimlerinden ve
Tablo, Grafik ve Sekillerden olusur.

Oz: Makale dilinde baslik ve ingilizce baslik 6z’lerin tizerinde yer almalidir. Arastirma yazilarinda Tiirkge
ve Ingilizce 6zler 180-200 kelime arasinda olmali ve calismanin amaci, ydntemi, ana bulgulari ve
sonuglarini ifade etmelidir. Ayrica Tiirkge, Almanca, Fransizca ya da italyanca makaleler icin &zlerden
sonra 600-800 kelimelik ingilizce genis dzet de yer almalidir.

Giris: Giris boliminde konunun 6nemi, tarihge ve bugiine kadar yapilmis g¢alismalar, hipotez ve
galismanin amacindan s6z edilmelidir. Hem ana hem de ikincil amaglar agik¢a belirtiimelidir. Sadece
gercekten iliskili kaynaklar gosterilmeli ve ¢alismaya ait veri ya da sonuglardan so6z edilmemelidir. Giris
boélimuniin sonunda g¢alismanin amaci, arastirma sorulari veya hipotezler yazilmalidir.

Yéntem: Yontem boliminde, veri kaynaklari, calismaya katilanlar, 6lcekler, gérisme/degerlendirmeler
ve temel olglimler, yapilan islemler ve istatistiksel yontemler yer almalidir. Yontem bolimi, sadece
galismanin plani ya da protokolii yazilirken bilinen bilgileri icermelidir; ¢alisma sirasinda elde edilen
tim bilgiler bulgular kisminda verilmelidir.

Bulgular: Ana bulgular istatistiksel verilerle desteklenmis olarak eksiksiz verilmeli ve bu bulgular
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uygun tablo, grafik ve sekillerle gorsel olarak da belirtilmelidir. Bulgular yazida, tablolarda ve sekillerde
mantikh bir sirayla 6nce en 6nemli sonuglar olacak sekilde verilmelidir. Tablo ve sekillerdeki tim veriyi
yazida vermemeli, sadece 6nemli noktalari vurgulanmahdir.
Tartigma: Tartisma boliminde o calismadan elde edilen veriler, kurulan hipotez dogrultusunda
hipotezi destekleyen ve desteklemeyen bulgular ve sonuglar irdelenmeli ve bu bulgu ve sonuglar
literatlirde bulunan benzeri calismalarla kiyaslanmali, farkliliklar varsa agiklanmahdir. Calismanin yeni
ve dnemli yanlari ve bunlardan gikan sonuglari vurgulanmalidir. Giris ya da sonuglar kisminda verilen
bilgi ve veriler tekrarlanmamalidir.
Sonuglar: Calismadan elde edilen sonuglar belirtilmelidir. Sonuglar, ¢alismanin amaglari ile baglantil
olmalidir, ancak veriler tarafindan yeterince desteklenmeyen niteliksiz ifadeler ve sonuglardan
kaginilmalidir. Yeni hipotezler gerektiginde belirtiimeli, ancak agik¢ca tanimlanmalidir.
Sekil, Resim, Tablo ve Grafikler:. Metin icinde kullanilan fotograf, plan, harita vb. materyallerin “jpg /
tiff” uzantili kayitlari gonderilecek dokiimanlara eklenmelidir. Bu tiir belgelerin baski teknigine uygun
¢ozlinlrlikte (en az 300 piksel) ve sayfa alanini asmayacak biyklikte olmasina dikkat edilmelidir.
Fotograf ve levhalarin 10 sayfayr asmamasina dikkat edilmeli ve metin iginde parantezle atifta
bulunulan resim, harita veya diger ekler makalenin sonuna eklenmelidir.
Derleme: Yazinin konusunda birikimi olan ve bu birikimleri uluslararasi literatlre yayin ve atif sayisi
olarak yansimis uzmanlar tarafindan hazirlanmis yazilar degerlendirmeye alinir. Yazarlari dergi
tarafindan da davet edilebilir. Derleme yazisi, baslik, 6z, anahtar kelimeler, ingilizce genis 6zet (Tiirkge,
Almanca, Fransizca ve italyanca makaleler igin), ana metin béliimleri ve kaynaklardan olusmalidir.
6. Referanslar derginin benimsedigi American Psychological Association (APA) 6 stiline uygun olarak
hazirlanmalidir.
7. Kurallar dahilinde dergimize yayinlanmak tizere génderilen galismalarin her tirli sorumlulugu yazar/
yazarlarina aittir.

KAYNAKLAR
Referans Stili ve Formati

Journal of Transportation and Logistics, metin ici alintilama ve kaynak gosterme igin APA (American
Psychological Association) kaynak sitilinin 6. edisyonunu benimser. APA 6.Edisyon hakkinda bilgi igin:

- American Psychological Association. (2010). Publication manual of the American Psychological
Association (6th ed.). Washington, DC: APA.
- http://www.apastyle.org/

Kaynaklarin dogrulugundan yazar(lar) sorumludur. Tim kaynaklar metinde belirtiimelidir. Kaynaklar
asagidaki orneklerdeki gibi gosterilmelidir.

Metin icinde Kaynak Gosterme
Kaynaklar metinde parantez iginde yazarlarin soyadi ve yayin tarihi yazilarak belirtilmelidir.

Birden fazla kaynak gosterilecekse kaynaklar arasinda (;) isareti kullaniimalidir. Kaynaklar alfabetik olarak
siralanmahdir.

Ornekler:

Birden fazla kaynak;

(Esin ve ark., 2002; Karasar 1995)

Tek yazarli kaynak;

(Akyolcu, 2007)

iki yazarh kaynak;

(Sayiner ve Demirci, 2007, s. 72)

Ug, dért ve bes yazarh kaynak;
Metin icinde ilk kullanimda: (Ailen, Ciambrune ve Welch, 2000, s. 12-13) Metin icinde tekrarlayan
kullanimlarda: (Ailen ve ark., 2000)
Alti ve daha ¢ok yazarli kaynak;
(Cavdar ve ark., 2003)
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Kaynaklar Boliimiinde Kaynak Gosterme

Kullanilan tiim kaynaklar metnin sonunda ayri bir bolim halinde yazar soyadlarina gore alfabetik olarak
numaralandiriimadan verilmelidir.

Kaynak yazimi ile ilgili 6rnekler agagida verilmistir.
Kitap

a) Tiirkge Kitap

Karasar, N. (1995). Arastirmalarda rapor hazirlama (8.bs). Ankara: 3A Egitim Danismanlik Ltd.

b) Tiirkgeye Cevrilmis Kitap

Mucchielli, A. (1991). Zihniyetler (A. Kotil, Cev.). Istanbul: iletisim Yayinlari.

c) Editorlii Kitap

Oren, T., Uney, T. ve Célkesen, R. (Ed.). (2006). Tiirkiye bilisim ansiklopedisi. istanbul: Papatya Yayincilik.
d) Cok Yazarli Tiirkge Kitap

Tonta, Y., Bitirim, Y. ve Sever, H. (2002). Tiirkce arama motorlarinda performans degerlendirme. Ankara:
Total Bilisim.

e) ingilizce Kitap

Kamien R., & Kamien A. (2014). Music: An appreciation. New York, NY: McGraw-Hill Education.

f) ingilizce Kitap igerisinde B6liim

Bassett, C. (2006). Cultural studies and new media. In G. Hall & C. Birchall (Eds.), New cultural studies:
Adventures in theory (pp. 220-237). Edinburgh, UK: Edinburgh University Press.

g) Tiirkge Kitap icerisinde Béliim

Erkmen, T. (2012). Orgit kiltiri: Fonksiyonlari, &geleri, isletme ydnetimi ve liderlikteki énemi. M.
Zencirkiran (Ed.), Orgiit sosyolojisi kitabi iginde (s. 233-263). Bursa: Dora Basim Yayin.

h) Yayimcinin ve Yazarin Kurum Oldugu Yayin

Turk Standartlar Enstittist. (1974). Adlandirma ilkeleri. Ankara: Yazar.

Makale

a) Tiirkge Makale

Mutlu, B. ve Savaser, S. (2007). Cocugu ameliyat sonrasi yogun bakimda olan ebeveynlerde stres nedenleri
ve azaltma girisimleri. [stanbul Universitesi Florence Nightingale Hemsirelik Dergisi, 15(60), 179-182.

b) ingilizce Makale

de Cillia, R., Reisigl, M., & Wodak, R. (1999). The discursive construction of national identity. Discourse and
Society, 10(2),149-173. http://dx.doi.org/10.1177/0957926599010002002

¢) Yediden Fazla Yazarli Makale

Lal, H., Cunningham, A. L., Godeaux, O., Chlibek, R., Diez-Domingo, J., Hwang, S.-J. ... Heineman, T. C.
(2015). Efficacy of an adjuvanted herpes zoster subunit vaccine in older adults. New England Journal of
Medicine, 372, 2087-2096. http://dx.doi.org/10.1056/NEJM0al501184

d) DOI’si Olmayan Online Edinilmis Makale

Al, U. ve Dogan, G. (2012). Hacettepe Universitesi Bilgi ve Belge Yonetimi B&limii tezlerinin atif analizi.
Tiirk Kitiphaneciligi, 26, 349—-369. Erisim adresi: http://www.tk.org.tr/

e) DOV’si Olan Makale

Turner, S. J. (2010). Website statistics 2.0: Using Google Analytics to measure library website effectiveness.
Technical Services Quarterly, 27, 261-278. http://dx.doi.org/10.1080/07317131003765910

f) Advance Online Olarak Yayimlanmis Makale

Smith, J. A. (2010). Citing advance online publication: A review. Journal of Psychology. Advance online
publication. http://dx.doi.org/10.1037/a45d7867

g) Popiiler Dergi Makalesi

Semercioglu, C. (2015, Haziran). Siradanhgin rayihasi. Sabit Fikir, 52, 38—39.

Tez, Sunum, Bildiri
a) Tiirk¢e Tezler

Sari, E. (2008). Kiiltiir kimlik ve politika: Mardin’de kiiltiirlerarasilik. (Doktora Tezi). Ankara Universitesi
Sosyal Bilimler Enstitlisti, Ankara.
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b)Ticari Veritabaninda Yer Alan Yiiksek Lisans Ya da Doktora Tezi

Van Brunt, D. (1997). Networked consumer health information systems (Doctoral dissertation). Available
from ProQuest Dissertations and Theses. (UMI No. 9943436)

¢) Kurumsal Veritabaninda Yer Alan ingilizce Yiiksek Lisans/Doktora Tezi

Yaylali-Yildiz, B. (2014). University campuses as places of potential publicness: Exploring the politicals,
social and cultural practices in Ege University (Doctoral dissertation). Retrieved from: Retrieved from
http://library.iyte.edu.tr/tr/hizli-erisim/iyte-tez-portali

d) Web’de Yer Alan ingilizce Yiiksek Lisans/Doktora Tezi

Tonta, Y. A. (1992). An analysis of search failures in online library catalogs (Doctoral dissertation, University
of California, Berkeley). Retrieved from http://yunus.hacettepe.edu.tr/~tonta/yayinlar/phd/ickapak.html
e) Dissertations Abstracts International’da Yer Alan Yiiksek Lisans/Doktora Tezi

Appelbaum, L. G. (2005). Three studies of human information processing: Texture amplification, motion
representation, and figure-ground segregation. Dissertation Abstracts International: Section B. Sciences
and Engineering, 65(10), 5428.

f) Sempozyum Katkisi

Krinsky-McHale, S. J., Zigman, W. B., & Silverman, W. (2012, August). Are neuropsychiatric symptoms
markers of prodromal Alzheimer’s disease in adults with Down syndrome? In W. B. Zigman (Chair),
Predictors of mild cognitive impairment, dementia, and mortality in adults with Down syndrome.
Symposium conducted at American Psychological Association meeting, Orlando, FL.

g) Online Olarak Erisilen Konferans Bildiri Ozeti

Cinar, M., Dogan, D. ve Seferoglu, S. S. (2015, Subat). Egitimde dijital araglar: Google sinif uygulamasi
iizerine bir degerlendirme [0z]. Akademik Bilisim Konferansinda sunulan bildiri, Anadolu Universitesi,
Eskisehir. Erisim adresi: http://ab2015.anadolu.edu.tr /index.php?menu=5&submenu=27

h) Diizenli Olarak Online Yayimlanan Bildiriler

Herculano-Houzel, S., Collins, C. E., Wong, P., Kaas, J. H., & Lent, R. (2008). The basic nonuniformity of
the cerebral cortex. Proceedings of the National Academy of Sciences, 105, 12593—-12598. http://dx.doi.
org/10.1073/pnas.0805417105

i) Kitap Seklinde Yayimlanan Bildiriler

Schneider, R. (2013). Research data literacy. S. Kurbanoglu ve ark. (Ed.), Communications in Computer and
Information Science: Vol. 397. Worldwide Communalities and Challenges in Information Literacy Research
and Practice iginde (s. 134—140). Cham, isvigre: Springer. http://dx.doi.org/10.1007/978-3-319-03919-0
j) Kongre Bildirisi

Cepni, S., Bacanak A. ve Ozsevgec T. (2001, Haziran). Fen bilgisi 6§retmen adaylarinin fen branslarina karsi
tutumlari ile fen branslarindaki basarilarinin iliskisi. X. Ulusal Egitim Bilimleri Kongresi’'nde sunulan bildiri,
Abant izzet Baysal Universitesi, Bolu

Diger Kaynaklar

a) Gazete Yazisi

Toker, C. (2015, 26 Haziran). ‘Unutma’ notlari. Cumhuriyet, s. 13.

b) Online Gazete Yazisi

Tamer, M. (2015, 26 Haziran). E-ticaret hamle yapmak igin tiiketiciyi bekliyor. Milliyet. Erisim adresi: http://
www.milliyet

¢) Web Page/Blog Post

Bordwell, D. (2013, June 18). David Koepp: Making the world movie-sized [Web log post]. Retrieved from
http://www.davidbordwell.net/blog/page/27/

d) Online Ansiklopedi/Sézliik

Bilgi mimarisi. (2014, 20 Aralik). Vikipedi icinde. Erisim adresi: http://tr.wikipedia.org/wiki/Bilgi_mimarisi
Marcoux, A. (2008). Business ethics. In E. N. Zalta (Ed.), The Stanford encyclopedia of philosophy. Retrieved
fromhttp://plato.stanford.edu/entries/ethics-business/

e) Podcast

Radyo ODTU (Yapimai). (2015, 13 Nisan). Modern sabahlar [Podcast]. Erisim adresi: http://www.radyoodtu.com.tr/
f) Bir Televizyon Dizisinden Tek Bir Béliim

Shore, D. (Senarist), Jackson, M. (Senarist) ve Bookstaver, S. (Yonetmen). (2012). Runaways [Televizyon
dizisi bolum]. D. Shore (Bas yapimci), House M.D. iginde. New York, NY: Fox Broadcasting.

g) Miizik Kaydi

Say, F. (2009). Galata Kulesi. istanbul senfonisi [CD] iginde. istanbul: Ak Miizik.
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AIM AND SCOPE

Journal of Transportation and Logistics (JTL) is a multidisciplinary and semi-annual published official
journal of Istanbul University, The Faculty of Transportation and Logistics. The aim of the journal is to
disseminate the new ideas on the issues and problems faced by transportation and logistics industry
which becomes irrevocable for the global economy. JTL provides academicians and practitioners with a
dynamic platform to discuss and analyze the new issues for transportation and logistics. It presents an
independent, original and elaborated analysis to facilitate the interchange of information about logistics
and supply chain management among business planners and researchers on a world-wide basis as well as
a platform for new thinking on the problems and techniques of logistics and supply chain management.
Academicians and practitioners are invited to submit articles, research papers, case studies and review
articles that progress the science and practice of transportation, logistics and supply chain management.
While articles in any area of transportation, logistics or supply chain management are welcomed, the
editors are especially interested in those dealing with managerial applications of theory and technique.
Articles which provide guidelines for framing, interpreting or implementing the transport and logistics
process in the supply chain are of particular interest. Thus, subjects covered in this journal may include
business; entrepreneurship; management and accounting; corporate governance; customer relationship
management (CRM); marketing; human resources management; economics, finance, business & industry;
industry & industrial studies; logistics; inbound and outbound logistics; supply chain management;
transport industries; green logistics; reverse logistics; humanitarian logistics; sustainability; city logistics.
All articles are anonymously reviewed for publication by referees who look for original ideas that are
clearly presented.

POLICIES
Publication Policy

The subjects covered in the manuscripts submitted to the journal for publication must be in accordance
with the aim and scope of the journal. The journal gives priority to original research papers submitted for
publication.

Only those manuscripts approved by its every individual author and that were not published before in or
sent to another journal, are accepted for evaluation.

Submitted manuscripts that pass preliminary control are scanned for plagiarism using iThenticate software.
After plagiarism check, the eligible ones are evaluated by editor-in-chief for their originality, methodology,
the importance of the subject covered and compliance with the journal scope.

The editor hands over the papers matching the formal rules to at least two national/international referees
for evaluation and gives green light for publication upon modification by the authors in accordance with
the referees’ claims. Changing the name of an author (omission, addition or order) in papers submitted to
the journal requires written permission of all declared authors.

Refused manuscripts and graphics are not returned to the author.
Open Access Statement

Journal of Transportation and Logistics is an open access journal which means that all content is freely
available without charge to the user or his/her institution. Except for commercial purposes, users are
allowed to read, download, copy, print, search, or link to the full texts of the articles in this journal without
asking prior permission from the publisher or the author.

The articles in the Journal of Transportation and Logistics are open access articles licensed under the terms
of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) license (https://
creativecommons.org/licenses/by-nc/4.0/deed.en).

Article Processing Charge

All expenses of the journal are covered by the Istanbul University. Processing and publication are free of
charge with the journal. There is no article processing charges or submission fees for any submitted or
accepted articles.
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Copyright Notice

Authors publishing with Journal of Transportation and Logistics retain the copyright to their work, licensing
it under the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) license that
gives permission to copy and redistribute the material in any medium or format other than commercial
purposes as well as remix, transform and build upon the material by providing appropriate credit to the
original work.

ETHICS
Publication Ethics and Publication Malpractice Statement

The Journal of Transportation and Logistics is committed to upholding the highest standards of publication
ethics and pays regard to Principles of Transparency and Best Practice in Scholarly Publishing published
by the Committee on Publication Ethics (COPE), the Directory of Open Access Journals (DOAJ), to access
the Open Access Scholarly Publishers Association (OASPA), and the World Association of Medical Editors
(WAME) on https://publicationethics.org/resources/guidelines-new/principles-transparency-and-best-
practice-scholarly-publishing

All parties involved in the publishing process (Editors, Reviewers, Authors and Publisher) are expected to
agree on the following ethical principles.

All submissions must be original, unpublished (including as full text in conference proceedings), and not
under the review of any other publication synchronously. Each manuscript is reviewed by one of the
editors and at least two referees under double-blind peer review process. Plagiarism, duplication, fraud
authorship/denied authorship, research/data fabrication, salami slicing/salami publication, breaching of
copyrights, prevailing conflict of interest are unnethical behaviors.

All manuscripts not in accordance with the accepted ethical standards will be removed from the
publication. This also contains any possible malpractice discovered after the publication. In accordance
with the code of conduct we will report any cases of suspected plagiarism or duplicate publishing.

Research Ethics

The Journal of Transportation and Logistics adheres to the highest standards in research ethics and follows
the principles of international research ethics as defined below. The authors are responsible for the
compliance of the manuscripts with the ethical rules.

- Principles of integrity, quality and transparency should be sustained in designing the research,
reviewing the design and conducting the research.

- The research team and participants should be fully informed about the aim, methods, possible uses
and requirements of the research and risks of participation in research.

- The confidentiality of the information provided by the research participants and the confidentiality of
the respondents should be ensured. The research should be designed to protect the autonomy and
dignity of the participants.

- Research participants should participate in the research voluntarily, not under any coercion.

- Any possible harm to participants must be avoided. The research should be planned in such a way that
the participants are not at risk.

- The independence of research must be clear; and any conflict of interest must be disclosed.

- Inexperimental studies with human subjects, written informed consent of the participants who decide
to participate in the research must be obtained. In the case of children and those under wardship or
with confirmed insanity, legal custodian’s assent must be obtained.

- If the study is to be carried out in any institution or organization, approval must be obtained from this
institution or organization.

- In studies with human subject, it must be noted in the method’s section of the manuscript that the
informed consent of the participants and ethics committee approval from the institution where the
study has been conducted have been obtained.

Author Responsibilities

It is authors’ responsibility to ensure that the article is in accordance with scientific and ethical
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standards and rules. And authors must ensure that submitted work is original. They must certify that
the manuscript has not previously been published elsewhere or is not currently being considered for
publication elsewhere, in any language. Applicable copyright laws and conventions must be followed.
Copyright material (e.g. tables, figures or extensive quotations) must be reproduced only with appropriate
permission and acknowledgement. Any work or words of other authors, contributors, or sources must be
appropriately credited and referenced.

All the authors of a submitted manuscript must have direct scientific and academic contribution to the
manuscript. The author(s) of the original research articles is defined as a person who is significantly involved
in “conceptualization and design of the study”, “collecting the data”, “analyzing the data”, “writing the
manuscript”, “reviewing the manuscript with a critical perspective” and “planning/conducting the study
of the manuscript and/or revising it”. Fund raising, data collection or supervision of the research group
are not sufficient roles to be accepted as an author. The author(s) must meet all these criteria described
above. The order of names in the author list of an article must be a co-decision and it must be indicated in
the Copyright Agreement Form. The individuals who do not meet the authorship criteria but contributed
to the study must take place in the acknowledgement section. Individuals providing technical support,
assisting writing, providing a general support, providing material or financial support are examples to be
indicated in acknowledgement section.

All authors must disclose all issues concerning financial relationship, conflict of interest, and competing
interest that may potentially influence the results of the research or scientific judgment.

When an author discovers a significant error or inaccuracy in his/her own published paper, it is the author’s
obligation to promptly cooperate with the Editor to provide retractions or corrections of mistakes.

Responsibility for the Editor and Reviewers and Evaluation Process

Editor-in-Chief evaluates manuscripts for their scientific content without regard to ethnic origin, gender,
citizenship, religious belief or political philosophy of the authors. He/She provides a fair double-blind peer
review of the submitted articles for publication and ensures that all the information related to submitted
manuscripts is kept as confidential before publishing.

Editor-in-Chief is responsible for the contents and overall quality of the publication. He/She must publish
errata pages or make corrections when needed.

Editor-in-Chief does not allow any conflicts of interest between the authors, editors and reviewers. Only
he has the full authority to assign a reviewer and is responsible for final decision for publication of the
manuscripts in the journal.

Reviewers must have no conflict of interest with respect to the research, the authors and/or the research
funders. Their judgments must be objective.

Reviewers must ensure that all the information related to submitted manuscripts is kept as confidential and
must report to the editor if they are aware of copyright infringement and plagiarism on the author’s side.

A reviewer who feels unqualified to review the topic of a manuscript or knows that its prompt review will
be impossible should notify the editor and excuse himself from the review process.

The editor informs the reviewers that the manuscripts are confidential information and that this is
a privileged interaction. The reviewers and editorial board cannot discuss the manuscripts with other
persons. The anonymity of the referees must be ensured. In particular situations, the editor may share the
review of one reviewer with other reviewers to clarify a particular point.

Peer Review Process

Only those manuscripts approved by its every individual author and that were not published before in or
sent to another journal, are accepted for evaluation.

Submitted manuscripts that pass preliminary control are scanned for plagiarism using iThenticate
software. After plagiarism check, the eligible ones are evaluated by Editor-in-Chief for their originality,
methodology, the importance of the subject covered and compliance with the journal scope. Editor-in-
Chief evaluates manuscripts for their scientific content without regard to ethnic origin, gender, citizenship,



INSTRUCTIONS TO AUTHORS

Journal of Transportation and Logistics

religious belief or political philosophy of the authors and ensures a fair double-blind peer review of the
selected manuscripts.

The selected manuscripts are sent to at least two national/international referees for evaluation and
publication decision is given by Editor-in-Chief upon modification by the authors in accordance with the
referees’ claims.

Editor-in-Chief does not allow any conflicts of interest between the authors, editors and reviewers and is
responsible for final decision for publication of the manuscripts in the journal.

Reviewers’ judgments must be objective. Reviewers’ comments on the following aspects are expected
while conducting the review.

- Does the manuscript contain new and significant information?

- Does the abstract clearly and accurately describe the content of the manuscript?
- Is the problem significant and concisely stated?

- Are the methods described comprehensively?

- Are the interpretations and consclusions justified by the results?

- Is adequate references made to other Works in the field?

- Is the language acceptable?

Reviewers must ensure that all the information related to submitted manuscripts is kept as confidential and
must report to the editor if they are aware of copyright infringement and plagiarism on the author’s side.

A reviewer who feels unqualified to review the topic of a manuscript or knows that its prompt review will
be impossible should notify the editor and excuse himself from the review process.

The editor informs the reviewers that the manuscripts are confidential information and that this is
a privileged interaction. The reviewers and editorial board cannot discuss the manuscripts with other
persons. The anonymity of the referees is important.

MANUSCRIPT ORGANIZATION
Language

Articles in Turkish and English are published. Submitted manuscript must include an abstract both in the
article language and in English, and an extended abstract in English as well. However extended abstract in
English is not required for articles in English.

Manuscript Organization and Submission

All correspondence will be sent to the first-named author unless otherwise specified. Manuscpript
is to be submitted online via https://jtl.istanbul.edu.tr/en/_ that can be accessed at https://mc04.
manuscriptcentral.com/jtl and it must be accompanied by a Title Page specifying the article category
(i.e. research article, review etc.) and including information about the manuscript (see the Submission
Checklist). Manuscripts should be prepared in Microsoft Word 2003 and upper versions. In addition,
Copyright Agreement Form that has to be signed by all authors must be submitted.

1. Manuscripts should be prepared using the Article Template. Due to double blind peer review,
manuscript file must not include any information about the author.

2. A title page including author information must be submitted together with the manuscript. The title
page is to include fully descriptive title of the manuscript and, affiliation, title, e-mail address, ORCID,
postal address, phone, mobile phone and fax number of the author(s) (see The Submission Checklist).

3. Before the introduction part, there should be an abstract of 180-200 words both in the language of
the article and in English. An extended abstract in English between 600-800 words, summarizing the
scope, the purpose, the results of the study and the methodology used is to be included following the
abstracts. If the manuscript is in English, extended abstract is not required. Underneath the abstracts,
3 keywords that inform the reader about the content of the study should be specified in the language
of the article and in English.

4. The manuscripts should contain mainly these components: title, abstract and keywords; extended
abstract, sections, references, tables and figures.
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5. Article Types

Research Article: Original research articles report substantial and original scientific results within the
journal scope. Original research articles are comprised of Abstract, Key Words, Introduction, Methods,
Results, Discussion, Conclusion, References and Figures, Tables and Graphics.

Abstract: The abstracts in the language of the article and in English must be between 180-200 words
and state aim, method, result and conclusions of the study. If the article is in Turkish, German, French or
Italian, an extended abstract of 600-800 words in English must be written as well following the abstracts.
Introduction: This section must contain a clear statement of the general and specific objectives as
well as the hypotheses which the work is designed to test. It should also give a brief account of the
reported literature. It should clearly state the primary and secondary purposes of the article. Only, the
actual references related with the issues have to be indicated and data or findings related with the
current study must not be included in this section.

Methods: This section must contain explicit, concise descriptions of all procedures, materials
and methods (i.e. data sources, participants, scales, interviews/reviews, basic measurements,
applications, statistical methods) used in the investigation to enable the reader to judge their accuracy,
reproducibility, etc. This section should include the known findings at the beginning of the study and
the findings during the study must be reported in results section.

Results: The results should be presented in logical sequence in the text, tables, and figures, giving the
main or most important findings first. The all the data in the tables or figures should not be repeated
in the text; only the most important observations must be emphasized or summarized.

Discussion: The findings of the study, the findings and results which support or do not support the
hypothesis of the study should be discussed, results should be compared and contrasted with findings
of other studies in the literature and the different findings from other studies should be explained.
The new and important aspects of the study and the conclusions that follow from them should be
emphasized. The data or other information given in the Introduction or the Results section should not
be repeated in detail.

Conclusions: Conclusions derived from the study should be stated. The conclusions should be linked
with the goals of the study but unqualified statements and conclusions not adequately supported by
the data should be avoided. New hypotheses should be stated when warranted, but should be labeled
clearly as such.

Figures, Tables and Graphics: Figures, tables and graphics materials should be “jpg, .tiff or .jpeg”
format and they should be submitted with the article. These materials should be min. 300 pixels and
they must not be bigger than page size. The illustrations should not exceed 10 pages. All illustrations
should be labelled and a list of figures with captions, legends, and credits should be provided on a
separate page.

Review Article: Reviews prepared by authors who have extensive knowledge on a particular field
and whose scientific background has been translated into a high volume of publications with a high
citation potential are welcomed. These authors may even be invited by the journal. Review article
should contain title, abstract and keywords; body text with sections, and references.

6. References should be in accordance with American Psychological Association (APA) style 6 Edition.
7. Authors are responsible for all statements made in their work submitted to the journal for publication.

REFERENCES

Reference Style and Format

The Journal of Transportation and Logistics complies with APA (American Psychological Association) style

6th Edition for referencing and quoting. For more information:

- American Psychological Association. (2010). Publication manual of the American Psychological Association
(6th ed.). Washington, DC: APA.

- http://www.apastyle.org

Accuracy of citation is the author’s responsibility. All references should be cited in text. Reference list must
be in alphabetical order. Type references in the style shown below.
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Citations in the Text

Citations must be indicated with the author surname and publication year within the parenthesis.
If more than one citation is made within the same paranthesis, separate them with (;).

Samples:

More than one citation;

(Esin, et al., 2002; Karasar, 1995)
Citation with one author;

(Akyolcu, 2007)

Citation with two authors;

(Sayiner & Demirci, 2007)

Citation with three, four, five authors;
First citation in the text: (Ailen, Ciambrune, & Welch, 2000) Subsequent citations in the text: (Ailen, et al.,
2000)

Citations with more than six authors;
(Cavdar, et al., 2003)

Citations in the Reference

All the citations done in the text should be listed in the References section in alphabetical order of author
surname without numbering. Below given examples should be considered in citing the references.

Basic Reference Types

Book

a) Turkish Book

Karasar, N. (1995). Arastirmalarda rapor hazirlama (8" ed.) [Preparing research reports]. Ankara, Turkey:
3A Egitim Danismanlik Ltd.

b) Book Translated into Turkish

Mucchielli, A. (1991). Zihniyetler [Mindsets] (A. Kotil, Trans.). istanbul, Turkey: iletisim Yayinlari.

¢) Edited Book

Oren, T, Uney, T, & Colkesen, R. (Eds.). (2006). Tiirkiye bilisim ansiklopedisi [Turkish Encyclopedia of
Informatics]. istanbul, Turkey: Papatya Yayincilik.

d) Turkish Book with Multiple Authors

Tonta, Y., Bitirim, Y., & Sever, H. (2002). Tiirkce arama motorlarinda performans degerlendirme [Performance
evaluationin Turkish search engines]. Ankara, Turkey: Total Bilisim.

e) Book in English

Kamien R., & Kamien A. (2014). Music: An appreciation. New York, NY: McGraw-Hill Education.

f) Chapter in an Edited Book

Bassett, C. (2006). Cultural studies and new media. In G. Hall & C. Birchall (Eds.), New cultural studies:
Adventures in theory (pp. 220-237). Edinburgh, UK: Edinburgh University Press.

g) Chapter in an Edited Book in Turkish

Erkmen, T.(2012). Orgiit kiiltiirii: Fonksiyonlari, dgeleri, isletme yénetimi ve liderlikteki 5nemi [Organization
culture: Its functions, elements and importance in leadership and business management]. In M. Zencirkiran
(Ed.), Orgiit sosyolojisi [Organization sociology] (pp. 233—263). Bursa, Turkey: Dora Basim Yayin.

h) Book with the same organization as author and publisher

American Psychological Association. (2009). Publication manual of the American psychological association
(6™ ed.). Washington, DC: Author.

Article

a) Turkish Article

Mutlu, B., & Savaser, S. (2007). Cocugu ameliyat sonrasi yogun bakimda olan ebeveynlerde stres nedenleri ve
azaltma girisimleri [Source and intervention reduction of stress for parents whose children are in intensive
care unit after surgery]. Istanbul University Florence Nightingale Journal of Nursing, 15(60), 179-182.
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b) English Article

de Cillia, R., Reisigl, M., & Wodak, R. (1999). The discursive construction of national identity. Discourse and
Society, 10(2),149-173. http://dx.doi.org/10.1177/0957926599010002002

c) Journal Article with DOI and More Than Seven Authors

Lal, H., Cunningham, A. L., Godeaux, O., Chlibek, R., Diez-Domingo, J., Hwang, S.-J. ... Heineman, T. C.
(2015). Efficacy of an adjuvanted herpes zoster subunit vaccine in older adults. New England Journal of
Medicine, 372, 2087-2096. http://dx.doi.org/10.1056/NEJMo0al1501184

d) Journal Article from Web, without DOI

Sidani, S. (2003). Enhancing the evaluation of nursing care effectiveness. Canadian Journal of Nursing
Research, 35(3), 26—-38. Retrieved from http://cjnr.mcgill.ca

e) Journal Article wih DOI

Turner, S. J. (2010). Website statistics 2.0: Using Google Analytics to measure library website effectiveness.
Technical Services Quarterly, 27, 261-278. http://dx.doi.org/10.1080/07317131003765910

f) Advance Online Publication

Smith, J. A. (2010). Citing advance online publication: A review. Journal of Psychology. Advance online
publication. http://dx.doi.org/10.1037/a45d7867

g) Article in a Magazine

Henry, W. A, 1lI. (1990, April 9). Making the grade in today’s schools. Time, 135, 28-31.

Doctoral Dissertation, Master’s Thesis, Presentation, Proceeding

a) Dissertation/Thesis from a Commercial Database

Van Brunt, D. (1997). Networked consumer health information systems (Doctoral dissertation). Available
from ProQuest Dissertations and Theses database. (UMI No. 9943436)

b) Dissertation/Thesis from an Institutional Database

Yaylali-Yildiz, B. (2014). University campuses as places of potential publicness: Exploring the politicals,
social and cultural practices in Ege University (Doctoral dissertation). Retrieved from Retrieved from:
http://library.iyte.edu.tr/tr/hizli-erisim/iyte-tez-portali

c) Dissertation/Thesis from Web

Tonta, Y. A. (1992). An analysis of search failures in online library catalogs (Doctoral dissertation, University
of California, Berkeley). Retrieved from http://yunus.hacettepe.edu.tr/~tonta/yayinlar /phd/ickapak.html
d) Dissertation/Thesis abstracted in Dissertations Abstracts International

Appelbaum, L. G. (2005). Three studies of human information processing: Texture amplification, motion
representation, and figure-ground segregation. Dissertation Abstracts International: Section B. Sciences
and Engineering, 65(10), 5428.

e) Symposium Contribution
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