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insani Yardim Kuruluslaninin, Verimlilik, Etkinlik ve Lojistik
Performans Degerlendirmesi*

Productivity, Efficiency and Logistics Performance Assessment of Humanitarian Relief
Organizations®

ibrahim Akben' ®, Orhan Tasdogan?

0z

insani yardim kuruluslarinin gergeklestirdigi yardim faaliyetlerinin en 6nemli asamalarindan birisi lojistik faaliyetleridir. Bu faaliyetler, gogu zaman en
kritik rolu Ustlenmektedir. Lojistigin en dnemli tanimi olan, dogru zamanda, dogru yerde, dogru miktarda tedarik, insani yardim konusunda énemli
bir hal almaktadir. Bu faaliyetler genellikle gida, saghk hizmetleri, giyim, egitim ve psikolojik destek vb. gesitli insani alanlarda gergeklestirilmektedir.
Bu ylizden, insani yardim kuruluslari insani krizlerin gerceklestigi bolgeye yardim ulastirirken lojistik performanslari ciddi dnem arz etmektedir.
Son zamanlarda, ortaya gikan insani krizlerin etkisi ile bu alanda faaliyet gosteren insani yardim orgutlerinin tepki sureleri, lojistik yeterlilikleri
ve performanslarinin nasil 6lgllecegi sorusu giindeme gelmeye baslamistir. Bu galismanin temel amaci, insani yardim alaninda faaliyet gosteren
sivil toplum kuruluslarinin lojistik performansini degerlendirmektir. Kuruluslarin lojistik performansini etkileyen degiskenleri incelemek ve bu
degiskenlerin etkilerini belirlemektir. Calismanin kapsami geregi Tirkiye'de faaliyet gosteren yerli ve yabanci menseili sivil toplum kuruluslari,
arastirmanin ana kitlesini olusturmustur. Bu kuruluslar izerinde bir alan ¢alismasi yapilmis, edinilen veriler ve bilgiler istatistik analiz programinda
analiz edilerek arastirmanin hipotezleri test edilmistir. Calisma sonucunda; verimlilik performansinin lojistik performans tizerinde anlamli ve pozitif
bir etkiye sahip oldugu; etkinlik performansinin lojistik performans tizerinde anlamli ama negatif bir etkiye sahip oldugu belirlenmistir.

Anahtar Kelimeler: Lojistik Performans, Verimlilik Performansi, Etkinlik Performansi, insani Yardim Kuruluslari

ABSTRACT

One of the most important stages of aid activities carried out by humanitarian aid organizations is logistics activities. These activities are generally
carried out in various humanitarian areas such as food, health services, clothing, education, and psychological support. Therefore, their logistics
performance is of great importance when humanitarian organizations deliver aid to a region where humanitarian crises occur. The main aim of
this study is to evaluate the logistical performance of non-governmental organizations operating in the field of humanitarian aid to examine the
variables that affect the logistic performance of organizations and to determine the effects of these variables. Due to the scope of work of domestic
and foreign origin, non-governmental organizations operating in Turkey have been the main focus of research. A field study was conducted on
these organizations, the data and information obtained were analyzed in the statistical analysis program, and the hypothesis of the research was
tested. At the end of study, it was seen that productivity performance has a meaningful and positive effect on logistic performance. It has been
determined that efficiency performance has significant but negative effect on logistic performance.

Keywords: Logistics Performance, Productivity Performance, Efficiency Performance, Humanitarian Aid Organizations

Bagvuru/Submitted: 10.09.2020 ¢ Kabul/Accepted: 12.11.2020
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EXTENDED ABSTRACT

One of the most important stages of aid activities carried out by humanitarian aid
organizations is logistics activities. These activities often play a key role. Logistics,
which is defined as procurement at the right time, in the right place, and in the right
amount, becomes important in humanitarian aid. These activities are generally carried
out in various humanitarian areas such as food, health services, clothing, education, and
psychological support.

Therefore, their logistics performance is of great importance when humanitarian
organizations deliver aid to a region where humanitarian crises occur. Recently, with
the impact of humanitarian crises, the question of how to measure the response times
and logistics competencies and performance of humanitarian organizations operating in
this field has come to the fore.

Aim: The main purpose of this study is to evaluate the logistics performance of NGOs
working in the field of humanitarian aid. Other objectives are to examine the impact of
productivity and efficiency performance of organizations on logistics performance and
to determine the effects of these variables.

In order to reach the aim of the study, it was supported with a field study. The research
model was created with the data obtained from the field study and the model was tested
with the collected data.

This study aims to contribute to the literature by determining the factors that affect
the logistics performance of organizations and drawing conclusions containing useful

information for organizations.

Method: Due to the scope of work of domestic and foreign origin, non-governmental
organizations operating in Turkey have been the target of the research group. A field
study was conducted on these organizations, the data and information were analyzed in
the SPSS statistical analysis program, and the hypotheses of the research were tested.

The hypotheses established to achieve the purpose of the study are as follows:

“H1:The productivity performance of the organization positively affects its logistics
performance,” and

“H2:The organization s efficiency performance positively affects its logistics performance.”
These hypotheses were tested.

Findings: According to the results, productivity performance has a significant and positive
effect on logistics performance and efficiency performance has a significant but negative
effect on logistics performance.

As a result of the analysis, the first hypothesis of the study (“HI: The productivity
performance of the organization affects the logistics performance positively.”) was
accepted.

J -I- L Journal of Transportation and Logistics
Volume 6, Issue 1, 2021
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According to the established regression model, it was determined that efficiency
performance has a negative effect on logistic performance.

Therefore, the second hypothesis of the study (“H2: The efficiency performance of the
organization affects the logistics performance positively.”) was rejected

Result: Good tooling, good equipment, and good timing with bureaucratic permits are
essential for good logistics performance. A well-established logistics coordination system
ensures that the organization always performs logistics well.

It has been observed that productivity performance and efficiency performance have
effects on logistics performance. Finding trained personnel in civil society (the third
sector), presents difficulties compared to the private and public sectors. This situation
causes the personnel working in humanitarian aid organizations to either work temporarily
or work on a project-based contract. Therefore, employees cannot provide stability in
the organizations they work with.

Finally, it is important to note that there are several factors necessary for good logistic
performance. Even if all of these come together, sometimes additional problems occur and
cause the logistics activity to be interrupted or even halted. Good teams, good equipment,
and good timing are absolutely necessary for good logistics performance, together with
bureaucratic permits. A well-established logistics coordination system ensures that the
organization always exhibits good logistics performance.

J T L Journal of Transportation and Logistics
Volume 6, Issue 1, 2021
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1. GIRIS

Insani yardim kuruluslarinin gerceklestirdigi yardim faaliyetlerinin en énemli
basamaklarindan birisi olan lojistik faaliyetleri zaman zaman en kritik rolii iistlenmektedir.
insani yardim konusunda 6nemli bir rol oynamaktadir. Bu faaliyetler genellikle gida, saglik
hizmetleri, giyim, egitim ve ¢esitli insani alanlarda (psikolojik destek vb.) olmaktadir.
Bu ¢alisma ile insani yardim kuruluglarinin etkinlik ve verimlik performansinin lojistik
performans iizerindeki etkileri arastirilmistir. Insani yardim lojistigi, ticari lojistikten
farkl olarak nerede ne zaman gergeklesecegi bilinmeyen insani krizler sebebiyle ortaya
cikmaktadir. Bu durumda insani yardim kuruluslart insani krizin gergeklestigi bolgeye
yardim ulastirirken bu kuruluslarin lojistik performanslari ciddi 6nem arz etmektedir.
Bu nokta da sosyal hizmetler dahilinde afet miidahale ve yardim alaninda faaliyet
gosteren kamu kuruluslarinin yani sira, stratejik dnemleri giderek artan ve ¢ogunlukla
goniilliiliik temelinde ¢aligmalar yapan ulusal veya uluslararasi sivil toplum orgiitlerinin
destegi kagcimilmazdir (Kaynak ve Erel, 2016: 2). Son zamanlarda ortaya ¢ikan insani
krizlerin etkisi ile bu alanda faaliyet gdsteren insani yardim orgiitlerinin tepki siireleri,
lojistik yeterliliklerinin ve performanslarinin nasil dlgiilecegi sorusu giindeme gelmeye
baglamigtir. 2011 yilindan bu yana Suriye’de yasanan insani kriz de ise bu yardimlarin
nasil ve ne sekilde yapildigini gérmemize yardimcei olmustur. Bu alanda gergeklestirilen
caligmalara ait bilgilerin merkezi bir sistem ile bir araya getirilmesi, sinirli bilgi iletisim
teknolojileri altyapisi, her insani krizden sonra ¢abuk degisen dinamik hatta karisik bir
ortam, dig faktorler (cografik, politik tepkiler vb.) drgiit kiiltiirlerinin farkli olmasi1 gibi
faktorler, insani kriz yonetim performansinin dl¢iimiinde sikintilara neden olmaktadir
(Kaynak ve Erel, 2016: 2).

Bubaglamda bu ¢aligmanin amaci Tiirkiye’de faaliyet gosteren yerli ve yabanci menseili
insani yardim kuruluglarinin etkinlik performansi, verimlilik performansi ve lojistik
performanslarinin belirlenmesi, etkinlik performansinin ve verimlilik performansinin
lojistik performansi tizerindeki etkisini arastirmaktir.

Calisma, bu amaca ulasabilmek i¢in bir alan caligsmasi ile desteklenmistir. Yapilan alan
calismasindan elde edilen verilerin analiz edilmesiyle arastirmanin modeli test edilmistir.
Bu calisma ile kuruluglarin lojistik performansini etkileyen faktorlerin neler oldugunu
belirlenerek, literatiire katkida bulunmak ve bu kuruluslar i¢in faydali bilgiler i¢eren
sonugclar ortaya ¢ikarmak amaglanmistir.

2. Lojistik ve Lojistik Yonetimi

Oxford Advanced Learner’s Dictionary of Current English isimli sozliikte lojistik,
logic kelimesinden tliremis olarak bir kelime olarak bahsedilmektedir. Bu sozliikteki
aciklamalarda lojistik genel olarak; “ikmal, dagitim, personel ve malzemenin degistirilmesi”
seklinde tanimlanmistir (Keskin, 2011a: 26).

Tedarik Zinciri Y onetimi Konseyi’ne gore lojistik, “miisterilerin ihtiyaclarini karsilamak
tizere her tiirlii Giriin, hizmet ve bilgi akiginin, hammaddenin baslangi¢ noktasindan, {iriiniin
tiiketildigi son noktaya kadar olan tedarik zinciri i¢indeki hareketinin, etkin ve verimli

J -I- L Journal of Transportation and Logistics
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bir sekilde akis ve depolanmasinin saglanmasini, kontrol altina alinmasi ve planlamasi
stirecidir”.

Uriin >

Uretim || Depolama

Nakliye Giimritk Depolama Tiiketim

Siparis

Sekil 1. Lojistik Kavrami
Kaynak: MEGEP, 2011: 6

Lojistigin temel amacini gergeklestirmek i¢in operasyonel seviyede bazi gayelerin elde
edilmesi gerekmektedir. Bunlar hizli yanit, diisiik operasyonel maliyet, kalite, izlenebilirlik
ve siirdiiriilebilirlik olarak siralanmaktadir (Acar ve Koseoglu, 2014: 2).

Lojistik yonetimi ise; “Etkili ve miisteri isteklerine uygun triinlerin tedarikgilerden ya
da tiretim tesislerinden, depolama ve dagitim merkezlerine buradan da perakendecilere
ve magazalara hareketindeki her asamada mevcuttur. Bazi1 durumlarda tedarik¢ilerin
tedarikgileri, miisterilerin miisterileri de hesaba katilmasi gerekmektedir’(Acar ve
Koseoglu, 2014: 2). Lojistik yonetiminin ana hedefi isletme planlar1 hedefine paralel
olarak belirlenmis bir iiretim veya pazarlama hedefine uygun deger toplam maliyetle
ulagmaktir.

Lojistik yonetimi sadece bir firmay1 degil, birbirleriyle iletisim halinde olan bir¢ok firmay1
kapsamaktadir. Firmalar arasindaki iletigim bir tirliniin var edilmesinden, tiiketildigi ana
kadar biitlin zaman dilimi boyunca devam etmektedir.

Giiniimiizde, lojistik yonetimi ve tedarik zinciri yonetimi kavramlari ¢ogu zaman birbirine
karigtirilabilmektedir (Kiigiik, 2012: 27-28). Canci ve Erdal, (2013a: 4)’a gore lojistik
yonetiminin amact; “Bir firmanin varligini devam ettirebilmesi i¢in, firmanin kendisini
kalite, fiyat, zaman ve hizmet gibi hayati pazar degiskenliklerine kars1 dayanikli hale
getirmesi gerekmektedir. Lojistik yonetimi, tedarik zinciri dahilindeki tim yonetim ve
sevk faaliyetlerinin saglamay1 amaglayan bir siirectir” seklinde tanimlanmaktadir.

3. Verimlilik, Etkinlik ve Lojistik Performanslar:
1.1. Verimlilik Performansi

En bilinen tanimu ile, iiretim siirecine dahil olan ¢esitli girdilerle bu prosesin sonunda
ortaya cikan irlinler arasindaki iligkiyi tanimlayan verimlilik, savurganliktan uzak
durarak, kaynaklari en iyi bicimde degerlendirerek iiretmek anlamina gelmektedir. Fakat,
ekonominin digindaki disiplinlerin de giderek daha ¢cok incelemeye alinmasi ve iilkelerin
giindemlerinin ilk siralarinda yer alir hale gelmesinden dolay1, verimlilik taniminda
da degisiklikler ortaya ¢ikmaya baslamistir. Verimlilik ¢ogu yerde kullanilabilmesi
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basitliginden ve kolay bir 6l¢iit olmasi nedeniyle yaygin bir sekilde kullanilan bir
performans olciitiidiir (Akdeniz ve Durmaz, 1998: 85).

1.2. Etkinlik Performansi

Etkinlik, kuruluslarin diizenledikleri aktivitelerin sonucunda amaclara ulagsma derecesini
belirleyen bir performans boyutudur (Horngren vd., 2000: 229). Kurumsal etkinlik,
kurumsal amaglara ulagma ve onlari elde etme derecesidir. Bu goriise gore, bir kurulus
onceden saptadig1 amaglara ne 6l¢iide ulasabiliyorsa, o kadar etkindir (Aldemir, 1985:
201-202).

Yiiksek performansh kuruluslar, dogru isleri dogru sekilde yapan kuruluslardir. Bu
kuruluslar ihtiya¢ sahiplerinin istedikleri iirtin ve hizmetleri daha yiiksek kalitede ve
daha diisiik maliyetle meydana getirirler. Hedef gruplarin ve ¢alisanlarinin beklentilerini
karsilayacak veya asacak sekilde katma deger yaratirlar. Kurulus agisindan etkinlik, iscilik,
hammadde, malzeme ve diger girdilerin kurulus i¢inden saptanan amaglar dogrultusunda
ne denli etkin ya da yeterli kullanildigin1 gosteren bir degerlendirme kriteridir. Etkinlik,
bir kurulusun hizmet faktorleri ya da hizmetin kendisi i¢in 6nceden saptadig1 programin
gerceklestirilme derecesini gosterir. Etkinlik derecesi asagidaki esitlik ile belirlenebilir.

Etkinlik = Standart Performans / Gergeklesen (fiili) performans
Ornegin; bir isin standart siiresi 2 saat ise, fakat uygulamada bu is 3 saatte ger¢eklesiyorsa;
Etkinlik =2 /3 =0,66’dur.

Buna gore, igin yeteri kadar etkin olmadig1 sonucuna varilabilir. Etkinlik oraninin “1”
degerinin altinda olmasi, faaliyetin istenildigi gibi ger¢eklesmedigi anlamina gelmektedir.
Oranin “1” den biiylik olmasi ise, standarttan daha biiyiik bir etkinlik diizeyini gosterir
(Elitas ve Agca, 2006: 346).

3.3. Lojistik Performans

Lojistik performans, dnceden planlanmus, lojistik faaliyetlerinin belirli bir siire sonunda
ortaya ¢ikmis sonuglarinin nitel ve nicel olarak tanimlanmasidir. Lojistik hizmetler ti¢
asamada gergeklestirilmektedir. Birinci asama, firmanin lojistik 6gelere ve kaynaklara
sahip olmasi ve bu sayede iirlinlerin, malzemelerin ve bilginin zamaninda teslim
edilebilmesi agsamasidir.

Bu agsamanin ardindan isletme performans yetenegini gelistirmeye baslayabilecegi
ikinci asamaya ge¢mis olmaktadir. Bu asama dagitim siiresini ve dagitim esnekligini
icermektedir. Ozellikle miisteri siparislerinin, pazara uyumlu iiretim ¢iktilarina
doniistiiriilmesi yetenegine ve miisterilerin beklentilerine cevap verebilme, degisime
ayak uydurabilme esnekligine sahip olunmasi amaglanmaktadir. Lojistik hizmetlerindeki
bu iki asamanin gergeklestirilmesinin ardindan lojistik siire¢lerin kalitesinin kalict
oldugundan emin olunmasi gerekmektedir. Bu amagla teslim giivenilirligi, hasar orani
ve fire miktar1 gibi bazi1 performans gostergeleri baz alinarak, malzeme ve bilgi elde etme
stirecinin giivenilirliginin artirilmasi gerekmektedir (Deepen, 2007). Lojistik performans;
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Etkinlik Performansi

Sekil 2. Aragtirma Modeli

bu ligiincii asamada karsimiza ¢ikmaktadir ve lojistik hizmet saglayan firmalarin kendi
stratejik planlar1 dogrultusunda belirli bir faaliyet sonunda elde etmis olduklar1 ¢iktilarin
istenilen duruma ne derece yaklastigini ifade etmektedir. Lojistik performans bilesenleri;
sosyal sorumluluk, giivenirlilik, tam zamanli teslimat, erisim kolayligi, kullanici tatmini,
maliyet etkinligi, az hasar ya da fire miktari, uygun fiyat, is glivenligi ve ¢alisma sartlari,
esnekliktir.

Bu ciktilar farkli kiiltiirlerde 6nem diizeyleri degisse de ana hatlariyla; teslim hizi,
maliyet, etkinlik, verimlilik, yenilikgilik, kalite, esneklik, iiretkenlik, karlilik olarak
ozetlenebilmektedir (Liu ve Lyons, 2011: 547-570). Lojistik performans; ¢ok boyutlu
olmasi nedeniyle, bir¢ok tedarik¢i, perakendeci, tagiyici gibi paydaslar1 da ilgilendirmekte;
maliyetin diisiikk olmasi, miisteri memnuniyetinin saglanmasi, ¢evresel sorumluluklar, is
giivenligi, karlilik, esneklik gibi konular1 da igermektedir (Deepen, 2007: 1).

3. METODOLOJI

Bu boliimde, arastirmanin amaci, kapsami, ana kiitle ve 6érneklem secimi, verilerin
toplanmas1 ve aragtirmanin hipotezleri ve verilerin analizlerine dair bilgiler bulunmaktadir.

3.1. Ana Kiitle ve Orneklem Secimi

Bu ¢alismanin ana kiitlesini Tiirkiye’de faaliyet gosteren, T.C. I¢isleri Bakanlig
Dernekler Dairesi Bagkanligi’na kayith yerli ve yabanci menseili 144 insani yardim
kurulusu olusturmaktadir. Bu kuruluglarin, hepsine ulasilmaya ¢aligilmis ancak 103
kurulusa ulasilarak veriler toplanmustir.

3.2. Arastirmanin Modeli ve Hipotezleri

Hl

> Lojistik Performans
Verimlilik Performansi

H2

Sekil 2°’de verilen arastirma modelinde, etkinlik performansinin ve verimlilik
performansinin, lojistik performansi ile iligkisi goriilmektedir. Ayrica model iizerinde
arastirmanin hipotezleri olan “H1” ve “H2” hipotezleri gosterilmistir. S6z konusu “H1”
ve “H2” hipotezleri su sekildedir;

H1: Kurulusun verimlilik performansi, lojistik performansini pozitif yonde etkilemektedir.
H2: Kurulusun etkinlik performansi, lojistik performansini pozitif yonde etkilemektedir.
3.3. Veri Toplama Siireci ve Geri Doniis Orani

Arastirmada veri toplama yontemi olarak anket yontemi kullanilmistir. Anketin
uygulanacagi kuruluslar T.C. Igisleri Bakanlig1 Dernekler Dairesi Baskanligi’na kayitl
yerli ve yabanci menseili insani yardim alaninda faaliyet gosteren kuruluslar arasindan
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secilmistir. Calisma kapsaminda olusturulan anket formu alt1 bélimden olugmaktadir.
Ankette; kuruluslarin karakteristik 6zelliklerini, kuruluslarin verimlilik performansini,
etkinlik performansini ve kuruluslarin lojistik performansini 6lgmeye yonelik sorular
yer almaktadir.

Ankette kullanilan ve 9 maddeden olusan verimlilik performansi 6l¢egi ve6 maddeden
olusan etkinlik performansi 6l¢egi Krause, Pagell ve Curkovic (2001) ile Ward vd.
(1995) calismalarindan alinmistir. Ankette kullanilan ve 15 maddeden olusan, lojistik
performans dlgegi, Liu ve Lyons, (2011)’in calismasindan almmustir. Olgeklerde yer alan
sorular 5°li likert 6l¢egi seklinde sorulmustur. Anket formu, google drive dokiimanlar
¢evrimigi aracinda olusturularak elektronik ortama aktarilmistir. Bu islemden sonra
anket uygulanmaya baslanmistir. Calismanin 6rneklemi olan 144 kurulusun oncelikle
e-posta adreslerine, internet siteleri veya sosyal medya hesaplar1 yardimi ile ulagilarak
lojistik birimlerinin cevaplamasi konusunda agiklayici bir yazi ile calismanin anket linki
gonderilmigtir. Calisma sonucunda 144 kurulustan 103 kurulus ankete cevap vermistir.
Baska bir ifade ile bakildiginda % 71,52 oraninda bir geri doniis oranina ulasilmistir.

3.4. Arastirmanin Kisitlar1 ve Giivenilirligi

Bu arastirmanin alan caligmasi yapilirken 6zellikle yabanci menseili kuruluslar anket
sorularini cevaplama konusunda ¢ekimser kalmislar, baz1 kuruluslar ise higbir soruya
cevap vermemiglerdir. Son yillarda yasanan Suriye i¢ ¢atisma nedeniyle bircok yabanci
mengeili kurulus Tiirk hiikiimeti ile yasadig1 problemlerden dolay1 kapanmis ya da
baska bir iilkeye taginmistir. Bu durum da hali hazirda ¢alisma yapan yabanci menseili
kuruluslarin anketi cevaplamasinda ¢ekinceler olusturmustur. Bu ¢alisma da elde edilen
verilerin dogrulugu, anket calismasina katilan kuruluslarin lojistik birim sorumlularinin
verdikleri cevaplarin dogrulugu ile smirlidir.

4.5. Analizler ve Bulgular

Calismanin bu boliimiinde yapilan anket calismalarinin analizleri ve bu analizlere
yonelik yorumlar yer almaktadir. Bu ¢alisma kapsaminda 5°1i Likert 6l¢egi kullanilan
anket ¢aligmasi kullanilmigtir. Katilimeilar sorulara 1’den 5’e kadar olan 1: Kesinlikle
Katilmiyorum, 2: Katilmiyorum, 3: Orta Diizeyde Katiliyorum, 4: Katiliyorum, 5:
Kesinlikle Katiltyorum, seklinde cevaplar vermislerdir. Elde edilen verilere istatistik
paket programi kullanilarak, giivenirlilik analizi, normal dagilim testi, frekans analizi,
korelasyon ve regresyon analizi yapilmistir. Bu boliimiin alt basliklarinda bu analizlere
yonelik bulgular verilmistir.

4.5.1. Arastirmanin Giivenirlilik ve Gegerlilik Analizi Sonuclar:

Giivenirlilik degeri bir 6l¢gme aracinin tekrarlanan dl¢iimlerde ayni sonucu verme
derecesinin gostergesidir (Ercan ve Kan, 2004: 212). Giivenirlilik kavrami yapilan her
6l¢tim i¢in gereklidir, ¢linkii glivenirlilik bir test ya da ankette yer alan sorularin birbirleri
ile olan tutarliligini ve kullanilan 6l¢egin ilgilenilen sorunu ne derece yansittigini ifade
eder (Kalayct, 2010: 403). Giivenirlilik analizinde kullanilan modellerden biri de Alfa
modelidir (Cronbach Alpha Coefficient) (Kalayci, 2009: 405). Bu arastirmanin alan
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calismasinda kullanilan 6lgeklerin giivenirliligin test edilmesinde de Cronbach’s Alfa
katsayis1 kullanilmaistir.

Tablo 1. Arastirmada Yer Alan Olgeklere iliskin Giivenirlilik Analizi Sonuglari

Olcekler Cronbach’s Alpha Onerme Sayist
Verimlilik Performansi 0,822 9

Etkinlik Performansi 0,657 6

Lojistik Performans 0,784 15

Genel 0,885 30

Anket calismasinda, giivenirlilik analizi yapmaya uygun olan, verimlilik performansi,
etkinlik performansi ve lojistik performansi dnermeleri i¢in giivenirlilik analizi yapilmustir.
Tablo 1 incelendiginde bu analiz sonucundan, verimlilik performanst ile ilgili 9 6nermenin
alfa degeri 0,822, etkinlik performansi ile ilgili 6 6nermenin alfa degeri 0,657 ve lojistik
performans ile ilgili 15 énermenin alfa degeri 0,784 olarak belirlenmistir. Olgeklerin
genelinin giivenirliligine bakildiginda Cronbach s Alpha degeri 0,885 olarak belirlenmistir.

Nunnally (1978) ve Kalayci’ya (2009)’a gore alfa degeri 0,70 veya iizerinde bir degere
sahip (0,70 < a < 1) ise dlgek giivenilir kabul edilmektedir.

1.1.2. Basiklik ve Carpikhk Analizine iliskin Bulgular

Verilerin normallik durumunu test etmek icin, grafik yontemine gore toplanmis olan
verilerin Q-Q Plot grafigi olusturulur ve verilerin normal dagilim egrisi iizerinde bir form
olusturup olusturmadigi incelenir. Normal dagilim egrisi tizerinde bir dagilim olugturan
veri setinin normal dagildigi kabul edilir (Tabachnick vd., 2013). Verimlilik performansi,
etkinlik performansi ve lojistik performans i¢in Q-Q Plot grafigi Sekil 3’te verilmistir.
Q-Q Plot grafikleri incelendiginde, analizde kullanilan verilerin normal dagilima sahip
oldugu gortilmektedir.

Verimlilik Performansi Normal Dagihim Q-Q Plot Grafigi Etkinlik Performans: Normal Dagilim Q-0 Plot Grafigi Lojistik Performans Normal Dafihm Q-Q Plot Grafii

Beklenen Normal

Neormal

Beklenen

Beklenen Normal

T
3

H
Giizlemlenen Deer

7 i 1 H : i : i 1 i H i s
Garlemlenen Deer Gizlemlenen Deer

Sekil 3. Verimlilik performansi, etkinlik performansi ve lojistik performans i¢in Q-Q plot grafigi

Caligmadaki verilerin normal dagilim gostermesi garpiklik ve basiklik degerlerinin +3
arasinda olmasina baghidir (Tabachnick vd., 2013). Basiklik ve Carpiklik Analizi Sonuglari
tablolar1 incelendiginde, degiskenlerin +3 sinirlar1 i¢inde yer aldig1 goriilmektedir. Bu
nedenle verilerin normallik varsayimini sagladiklar1 soylenebilir.
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1.1.3. Kuruluslarin Karakteristikleri ile Ilgili Tanimlayic1 Istatistikler

Analizin bu kisminda, kuruluslarin sahip olduklar1 karakteristik 6zelliklerin istatistik
degerlerine yer verilmistir.

4.5.3.1. Kuruluslarin Tiiriine Iliskin Bulgular

Calismaya katilan kuruluslarin cevaplari incelendiginde kurulus tiirleri %93,2 sinin dernek,
%3,9 unun vakif ve %2,9 unun temsilcilik oldugu belirlenmistir. Tablo 2 incelendiginde
kuruluslarin ¢ok biiyiik ¢ogunlugunun hukuki statiistiniin dernek oldugu goriilmektedir.

Tablo 2. Kurulus Tiirlerine iliskin Bulgular

Kurulus Tiirii Frekans (f) Yiizde(%)
Dernek 96 93,2
Vakif 4 39
Temsilcilik 3 2,9
Toplam 103 100,0

4.5.3.2. Kuruluslarin Faaliyet Alanlarina Iliskin Bulgular

Elde edilen veriler kuruluslarin faaliyet alanlarina gore Tablo 3 incelendiginde, kuruluslarin
faaliyet alanlarinin %11,7 sinin egitim, %1 nin dogal afet, %11,7 sinin saglik, %14,6’sinin
gida tarim, %50,5’nin insani yardim, %1 nin koruma, %]1’nin saglik, egitim ve gida,
%3,9’unun miilteciler, %2,9’unun kalkinma ve %1 nin go¢gmenler oldugu goriilmektedir.
Ayrica %]1°1 cevap vermemistir. Tablo 3 incelendiginde ¢alismaya katilan kuruluslarin
yarisiin insani yardim alaninda faaliyet gosterdigi goriilmektedir.

Tablo 3. Kuruluslarin Faaliyet Alanlarma Iliskin Bulgular

Kurulus Faaliyet Alan Frekans (f) Yiizde (%)
Egitim 12 11,7
Dogal Afet 1 1,0
Saglik 12 11,7
Gida Tarim 15 14,6
Insani Yardim 52 50,5
Koruma 1 1,0
Saglik, Egitim ve Gida 1 1,0
Miilteciler 4 39
Kalkinma 3 2.9
Gogmenler 1 1,0
Kayip 1 1,0
Toplam 103 100,0

4.5.3.3. Kuruluslarin Bagl Oldugu Ulkelere Iliskin Bulgular

Caligsmaya katilan kuruluslar, mensei’leri agisindan incelendiklerinde; kuruluslarin
%58,3 niin Tiirkiye, %1’inin Danimarka, %1 inin Japonya, %1’inin Polonya, %1’inin
Avustralya, %1’inin Katar, %1 inin Libya, %1 inin italya, %1 inin irlanda Cumhuriyeti,
%1,9’unun Fransa, %1,9’unun Belgika, %1,9’unun Hollanda, %1,9’unun Isvigre,
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%1,9’unun Norveg ve %1,9’unun Cek Cumhuriyeti, %4,9’unun Almanya, %4,9’unun
Birlesik Krallik ve son olarak %12,6’sinin ABD oldugu goriilmektedir.

Tablo 4. Kuruluslarin Baglh Oldugu Ulkelere Iliskin Bulgular

Mensei Ulke Frekans (f) Yiizde(%)
Tiirkiye 60 58,3
Belgika 2 1,9
Danimarka 1 1,0
Japonya 1 1,0
Fransa 2 1,9
Polonya 1 1,0
Hollanda 2 1,9
Avustralya 1 1,0
Katar 1 1,0
Libya 1 1,0
ABD 13 12,6
Almanya 5 4,9
Isvigre 2 1,9
italya 1 1,0
irlanda Cumhuriyeti 1 1,0
Birlesik Krallik 5 4,9
Norveg 2 1,9
Cek Cumhuriyeti 2 1,9
Toplam 103 100,0

4.5.3.4. Kuruluslarin Uye Olduklart Kuruluslara Iliskin Bulgular

Tablo 5 incelediginde, calismaya katilan kuruluslarin iiye olduklar1 uluslararasi
kuruluslarin %7,8’inin UN, % 1,9’unun Alliance ve Unicef, % 1’inin UNHCR, WHO,
FAO ve ECRE Euromed oldugu goriilmektedir. %84,5’lik bir kesimin ise herhangi bir
kurulusa tiye olmadig1 goriilmistiir. Tablo 5 genel olarak incelendiginde 87 kurulus
herhangi bir kurulusa {iye olmadig1 goriilmektedir.

Tablo 5. Kuruluslarin Uye Olduklar1 Uluslararast Kuruluslarm Dagilimi

Uye Olunan Kuruluslar Frekans (f) Yiizde(%)
UN 8 7,8
Alliance 2 1,9
Unicef 2 1,9
UNHCR 1 1,0

WHO 1 1,0

FAO 1 1,0
ECRE, Euromed 1 1,0

Bir kurulusa tiye olmayanlar 87 84,5
Toplam 103 100,0
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1.1.4. Arastirma Modelindeki Degiskenleri Tanimlayici Bulgular

Aragtirmanin bu boliimiinde analizi yapilan verimlilik performansi, etkinlik performansi
ve lojistik performans degiskenlerini tanimlayict bulgulara yer verilmistir.

Ortalama, bir¢ok terimden olusan bir say1y1 temsil ve ifadeye yeterli olan tek bir rakam
olarak ifade denir (Kalayci, 2009: 51). Aritmetik ortalama bir veri setindeki tiim degerlerin
toplaminin, o serideki veri sayisina boliinmesiyle bulunur (Kalayci, 2009: 51). Standart
sapma ise gdzlemlerin ortalamalardan ne kadar uzaklastigini gosterir ve varyansin pozitif
karekokiine esittir (Kalayci, 2009: 53). Bu ¢aligmada frekans, yiizde, toplam, ortalama ve
standart sapma gibi 6l¢iiler yardimiyla analizler gerceklestirilmistir. Bu bulgular i¢in 5°li
Likert 6lcegi kullanilmustir. Olgek 1-5 arasi olarak kurgulanmus ve her bir ifade grubu icin
ayr1 yargilarla ifade edilmistir. Genel olarak 6l¢ekte 1: ifadeye katilimin hi¢ olmadigini,
5: ise ifadeye katilimin en st diizeyde oldugunu gostermektedir.

4.5.4.1. Verimlilik Performansinin Olgiilmesine Iliskin Bulgular

Caligmaya katilan kuruluslarin verimlilik performanslarini1 6lgmek igin katilimeilara 9
onerme yoneltilmistir. Katilimeilarin sorulara 5°1i Likert tipi 6lgege gore cevap vermeleri
istenmistir. Bu boliimdeki ifadelere verilen cevaplarin ortalamalarinin genel ortalamasi
alindiginda 3,96 sonucu ¢ikmaktadir. Bu sonug, 5°1i Likert tipi dlgege gore, katilime1
kuruluslarin bu boliimdeki ifadelere katildiklarint ve verimlilik performanslarinin iyi
oldugunu gostermektedir.

4.5.4.2. Etkinlik Performansimin Olgiilmesine Iliskin Bulgular

Calismaya katilan kuruluslarin etkinlik performanslarini 6lgmek igin katilimcilara 6
onerme yoneltilmistir. Katilimeilarin sorulara 5°1i Likert tipi 6lgege gore cevap vermeleri
istenmistir. Bu boliimdeki ifadelere verilen cevaplarin ortalamalarinin genel ortalamasi
alindiginda 3,98 sonucu ¢ikmaktadir ve etkinlik performanslarinin iyi oldugunu
gostermektedir.

4.5.4.3. Lojistik Performans Olgiimlerine Iliskin Bulgular

Calismaya katilan kuruluslarin lojistik performanslarin1 6l¢mek i¢in katilimcilara 15
onerme yoneltilmistir. Katilimcilarin sorulara 5°1i Likert 6l¢egine gore cevap vermeleri
istenmistir. Bu boliimdeki ifadelere verilen cevaplarin ortalamalarinin genel ortalamasi
alindiginda 3,97 sonucu ¢ikmaktadir. Bu sonug lojistik performanslarmin iyi olduklarini
gostermektedir.

4.5.5. Arastirmanin Diger Bulgular

Arastirmanin bu boliimiinde, aragtirmada yer alan temel bulgulara iligkin korelasyon
ve regresyon analizlerine ve bu analizlerin sonuglarina iligkin bulgulara yer verilmistir.

4.5.5.1. Korelasyon Analizi Sonuclar

Arastirmada yer alan degiskenlerin birbirleri arasinda iligki olup olmadig: ve iliskinin
yoniinii aragtirmak i¢in kurulan hipotezler dogrultusunda korelasyon analizleri yapilmistir.
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Tablo 6 Lojistik performans ile verimlilik performansi, etkinlik performansi
degiskenleri, aralarindaki iliskiler agisindan incelendiginde; verimlilik performansi ile
lojistik performans arasinda pozitif yonlii ve istatistiksel olarak anlaml bir iligki (r=0,720;
p<0,01); etkinlik performanst ile lojistik performans arasinda pozitif yonlii ve istatistiksel
olarak anlamli bir iliski (r=0,515; p<0,01); etkinlik performanst ile verimlilik performansi
arasinda ise pozitif yonlii gliglii bir iliski belirlenmistir(r=0,734; p<0,01).

Tablo 6. Lojistik Performans ile Diger Bilesenler Korelasyon Analiz Sonuglari

Lojistik Verimlilik Etkinlik
Performans Performansi Performansi
Lojistik Performans 1
R ,720%* 1
Verimlilik Performansi 1000
. Sl ,734%* 1
Etkinlik Performansi 1000 1000

*p=0,10, **p=<0,05,***p<0,01

4.5.5.2. Regresyon Analizi Sonucglart

Tablo 7’de yer alan ¢coklu regresyon analizi sonuglari incelendiginde arastirmada yer alan
tiim degiskenlerin lojistik performansa olan etkileri goriilmektedir. Arastirmada analizin
bagimli degiskenini lojistik performans, bagimsiz degiskenlerini ise; kurulus isbirligi, bilgi
paylagimi, verimlilik performansi, etkinlik performansi ve lojistik strateji olugturmaktadir.
Tablo 7°de yer alan diizeltilmis R? degeri 0,823 oldugu ve tiim degiskenlerin lojistik
performans iizerinde istatistiksel olarak anlamli bir etkiye sahip oldugu goriilmiistiir
(F=95,925; p<0,01). Diger bir ifadeyle verimlilik performans1 ve etkinlik performansinin,
lojistik performansa ait varyanst % 82,3 oraninda acikladig1 gortilmektedir.

Tablo 7. Coklu Regresyon Analizi Sonuglari

Bagimsiz Degiskenler B T P R2 z;zelttlmts F
-1,298 ,000 0,832 0,823 95,925

Verimlilik Performansi ,335% 3,932 ,000

Etkinlik Performansi -,206%** -3,115 ,000

Bagimh degisken: Lojistik Performans,
*p<0,10, **p<0,05,***p<0,01

5. Sonuc ve Oneriler

Bu caligmanin odak noktasini, Tiirkiye’de faaliyet gdsteren insani yardim kuruluslarin
lojistik performans degerlendirmesi olusturmaktadir. Calismanin teorik kismini takip
eden alan ¢aligmasi kisminda Tiirkiye’de faaliyet gosteren insani yardim kuruluslarmin
lojistik performansini degerlendirmek amaglanmistir.

Calismada yer alan degiskenler arasinda olusturulan hipotezler SPSS istatistik paket
programi araciligi ile Frekans, Giivenirlilik, Basiklik ve Carpiklik, Regresyon ve
Korelasyon analizleri yapilarak arastirilmistir. Yapilan frekans analizinde kuruluslarin

karakteristik dzellikleri ile ilgili sorulara verilen cevaplarin istatistiki verileri incelenmistir.
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verimlilik performansi, etkinlik performansi ve lojistik performans degiskenleri i¢in
uygulanan 5’li Likert 6lgegine verilen cevaplar incelenip tablolastirilmistir.

Bu calismada yer alan sorulara uygulanan giivenirlilik analizi sonuglarina gore alan
caligmasi, yiiksek giivenirlilik seviyesindedir. Calismada yer alan degiskenlerden etkinlik
performansi ve lojistik performans giivenilir dlgek seviyesinde olup, diger degisken olan
verimlilik performansi yliksek giivenirlik seviyesindedir.

Lojistik performans alaninda yapilan ¢alismalarda giivenirlilik analizinin aksine gecerlilik
analizi pek yapilmamistir. Bu ¢alismada kullanilan 6lgekler daha onceki ¢aligmalarda
uygulanip olumlu sonuglar elde edildigi goriilmiistiir. Bu neden bu arastirmada gecerlilik
analizi yapilmamistir. Kurulan regresyon modeline gore kurulus isbirliginin lojistik
performans tizerinde etkili oldugu goriilmektedir.

Kurulan regresyon modeline gore verimlilik performansini lojistik performans {izerinde
etkili oldugu goriilmektedir. Bu durumda arastirmanin ilk hipotezi olan “H1: Kurulusun
verimlilik performansi, lojistik performansint pozitif yonde etkilemektedir.” kabul
edilmistir.

Kurulan regresyon modeline gore etkinlik performansini lojistik performans {izerinde
negatif yonde etkili oldugu goriilmektedir. Bu durumda arastirmanin ikinci hipotezi olan
“H2: Kurulugun etkinlik performansu, lojistik performansini pozitif yonde etkilemektedir.”
red edilmistir (Tablo 8).

Tablo 8. Arastirmada Yer Alan Hipotezlerin Kabul / Ret Durumu

Hipotezler Kabul / Red Durumu
H1: Kurulusun verimlilik performansi, lojistik performansini pozitif yonde Kabul
etkilemektedir.

H2: Kurulusun etkinlik performansi, lojistik performansini pozitif yonde Red
etkilemektedir.

4.3. Sonu¢ ve Tartisma

Son yillarda meydana gelen, deprem, sel, orman yangini, salgin hastaliklar ve miilteci
teknelerinin batmasi gibi insani krizler incelendiginde, insani yardim kuruluslart aniden
olusan krizlere hizli ve kaliteli lojistik destek saglamak istedikleri goriilmektedir. Istenilen
hizda, kalitede ve etkinlikte lojistik destek saglayabilmek i¢in kuruluglarin dikkat etmesi
gereken unsurlar1 bu ¢alismada incelenmis ve yapilan anket ¢aligmasi ile bu unsurlarin
lojistik performansi ne derece etkiledigi incelenmistir.

Yapilan analizler sonucunda verimlilik performansi ve etkinlik performansinin lojistik
performans iizerinde etkiye sahip oldugu goriilmiistiir. Uciincii sektor olarak adlandirilan
sivil toplum alaninda yetigmis kalifiye personel bulmak, 6zel sektor ve kamu sektdrlerine
gore oldukea zorluk gostermektedir. Bu durum da insani yardim kuruluslarinda ¢alisan
personelin ya gecici olarak calismasini ya da proje bazli sozlesmeli olarak ¢aligmasina neden
olmaktadir. Bu yilizden ¢alisanlar, ¢alistiklart kuruluslarda istikrar gdsterememektedirler.
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Ancak 6zellikle yurtdisi kaynakli olan kuruluslarin ¢alisanlarina uyguladiklari iyi ticret
politikalar1 ve sunduklari iyi ¢aligma sartlari diistiniildiigiinde buralarda ¢alismak daha
cazip hale gelmektedir.

Iyi bir lojistik performans icin birden fazla etken bulunmaktadir. Bu etkenlerin hepsi
bir araya gelse bile kimi zaman yaganan problemler biitlin etkenleri yok sayip lojistik
faaliyetin aksamasina hatta durmasina neden olmaktadir. Iyi bir lojistik performans
icin biirokratik izinlerle beraber iyi takim, iyi ekipman ve iyi zamanlama gibi olgularin
gerekliligi kesindir. Tyi kurgulanmus bir lojistik koordinasyon sistemi kurulusun her zaman
iyi lojistik performans sergilemesini saglar.

Ulkemizde de hem kamuya hem de 6zel sektdre bagl kuruluslar sahip olduklar:
organizasyonel yetenekler ve maddi imkanlar sayesinde son derece etkin ¢alismaktadirlar.

Gelecekte bu konuda yapilacak calismalarda, insani yardim kuruluslarinin kendi
tedarikcileri ile olan entegrasyonlar1 da arastirilmaya dahil edilebilir. Ciinkii tedarikg¢i
entegrasyonu da kurumlarin performanslari izerinde 6nemli etkilere sahiptirler (Yildiz
ve Cetindas, 2020).
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1. Introduction

In Turkey, expenditure on rail infrastructure increased significantly between 2003 and
2019. Within this 16-year period, USD 26.6 billion have been invested in rail infrastructure,
mostly for passenger transport. For instance, in 2020, almost half of the planned rail
investments are projected to be spent on HSR and SR (speed-rail), in which the Ankara-
Sivas HSR line takes the biggest share, as in the previous year (UAB,2020). HSR has
the ability to move goods in a more efficient, safe, and cost-effective way, which can
improve trade links in Europe and Asia (Pazour et al. 2010). Although the majority of
HSR lines around the world are dedicated to passenger traffic, in a number of countries
freight services are operated on HSR (Watson et al., 2018). Without a doubt, HSR is a
technological advance and a symbol of modernity. However, there are questions regarding
its economic, social, and environmental impacts, which are enormously restrictive, as
argued by Albalate and Bel (2012). Despite that, the growth of e-commerce and the
development of digital technologies have increased the demand for fast delivery, requiring
time-sensitive, reliable services. Currently, most of these goods are transported by road
or air. However, all of these could be an opportunity for HSR freight services.

In general, high-speed lines are suitable where there are densely populated centers located
between 100 and 1,000 km apart, especially between 200 and 600 km apart (UNECE,
2017). Cars at short distances and planes at longer distances are more competitive than
HSR. Although HSR was first designed only for passenger transport, in the 1990s, some
countries attempted to use high-speed rail networks for express freight services to yield
economic benefits (Gao et al., 2017).

There are four different operational models for high-speed rail systems: 1) The exclusive
exploitation model (Japanese Shinkansen): a complete separation between high-speed
and conventional services, each with its own infrastructure; 2) Mixed high-speed model
(the French TGV): high-speed trains run either on specifically built new lines or upgraded
segments of conventional lines; 3) The mixed conventional model (Spain-AVE): some
conventional trains run on high-speed lines; and 4) Fully mixed model allowing both
high-speed and conventional services to run (at their corresponding speeds) on each type
of infrastructure (Germany-ICE), where high-speed trains occasionally use upgraded
conventional lines, and freight services use the spare capacity of high-speed lines during
the night (de Rus et al., 2009).

High-speed rail infrastructure is an expensive investment. The cost of a line increases
proportionally with the design speed, and infrastructure capable of handling very high-
speed operations (300 km/h or more) is particularly costly (European Court of Auditors,
2018). Currently, many HSR lines have trouble covering construction costs with passenger
revenues only, except for busy corridors such as Tokyo-Osaka or Paris-Lyon. Recovery
of construction costs of HSR systems can be possible only through intensive use of their
infrastructure. According to Amos et al. (2010), in a developing country with sufficient
purchasing power, at least 20 million passengers per year must be expected to meet
only the working expenses and interest costs of providing this capacity with high-speed
service. If the market potential is not big enough to justify dedicated passenger use,
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HSR could be designed for mixed traffic: freight and passenger operations. That is, the
incremental cost of the construction of a high-speed rail system can only be recovered
with the intensive use of the line.

In literature, there are few studies on freight transport using HSR. Troche (2005) analysed
methods of coordinating passenger and freight transport on high-speed rail. In their study,
Watson et al. (2018) considered the future trends and possibilities of shifting freight from
roads to HSR lines and studied the operational and technological constraints concerning
freight traffic and the corresponding capabilities of HSR. Pazour et al. (2010) proposed a
model to design a national high-speed rail network for freight distribution. Some scholars
focused on express freight transport by high-speed rail in China (Gao et al., 2017). Ertem
and Ozcan (2016) presented a mathematical model for adding freight trains on HSR
systems in Turkey and tested the model’s applicability on the Ankara—Eskisehir, Ankara—
Konya, Ankara—Sivas, and Eskigehir—Istanbul lines, considering various scenarios. They
concluded that using HSR for freight transport increases the capacity of railway systems
substantially. However, there is no study on a specific HSR project. In this study, we focus
on a specific HSR project in Turkey and evaluate the possible use of the Ankara-Sivas
High-Speed Railway line for freight transport by analysing the future traffic potential to
find out the spare capacity for freight traffic.

HSR in the World and Turkey

After the birth of the high-speed rail system in the world in Japan in 1964 (Shinkansen at
210 km/h), the first European high-speed train (TGV) launched in 1981 in France at 260
km/hour (UIC, 2020a). In Turkey, the first HSR train started operations between Ankara
and Eskigehir in 2009. Ankara-Konya HSR launched in 2011 and, finally, Eskisehir-
Istanbul HSR was put in service in 2014. They are all dedicated to passenger transport
and 8.1 million passengers in total were transported by HSR in 2018 (UAB, 2020).

Regarding HSR freight services, trains running from Europe to London use HS1 through
the Channel Tunnel Rail Link for freight transport. Sweden has high-speed freight trains
delivering post regularly. In France, TGV passenger trains were converted to transport
express freight on the North and South railway network. In Germany and France,
the freight trains on HSR operate during the night with a fixed schedule. Currently,
approximately 5% of express cargo is transported by HSR in China (Watson et al.,
2018). China started developing freight HSR, which will deliver high-value freight,
such as e-commerce parcels. With the rise of e-commerce between Europe and China,
Russian Railways (RZD) is working to develop a concept for a high-speed freight train
between Moscow and Kazan (700 km) that can achieve 2-3 days transit time across Russia
(Railway Technology, 2018). In Europe, with the Euro-Carex project, major European
freight airports (Liége, Paris, Frankfurt, Koln, Amsterdam, Brussels, and London) are
connected to carry air containers using the existing HSR network (Strale, 2016). In the
USA, Amtrak offers freight express services by using HSR trains to carry freight and
post (Watson et al., 2018).

Express freight services can be operated on HSR lines in two ways, either integrated
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with high-speed passenger trains or using special high-speed freight trains (Watson et
al., 2018). Newly designed HSR freight trains are based on passenger rolling stock and
organized as passenger trains. This operation eliminates the line capacity problem since
freight multiple units (EMU’s) can travel at the same speed as passenger trains. This will
help improve the train utilisation rate.

This paper investigates the possible use of the new Ankara-Sivas HSR line for freight
by analysing the traffic potential.

The Importance of the Ankara-Sivas HSR Line for Freight Transport
on the Middle Corridor

The Turkish economy relies on an export-oriented development model, and brings
imports from other countries that require high logistics performance in terms of speed,
reliability, and connectivity (11th Development Plan of Turkey 2019-2023). In recent
years, one significant characteristic of the Turkish economy is the increase in e-commerce.
E-commerce is becoming an important export channel, as mentioned in Turkey’s e-Export
Strategy and Action Plan (2018-2020). The growing demand for e-commerce and express
delivery services increases the opportunity for HSR to take part in the supply chain.

As an extention of the Baku-Tbilisi-Kars (BTK) Railway line and a section of the Kars-
Edirne transit route, the construction of Ankara-Sivas High-Speed Rail (Figure 1) is an
important mega project on the Middle Corridor connecting Asian countries to Europe
via Turkey, with costs estimated over USD 1 billion. The Ankara-Sivas HSR project
was designed for 250 km/h speed. The project includes 49 tunnels, totaling some 66
kilometers in length, with the longest being around 5.12 kilometers long. It will also have
53 viaducts totaling 27.5 kilometers in length. The line will also include 611 bridges and
culvert structures and 217 overpasses and underpasses.
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Figure 1. HSR Map of Turkey and the Ankara-Sivas HSR line

Source: Adapted from UIC, 2020b.High-Speed Database and Maps, https://uic.org/
passenger/highspeed/article/high-speed-database-maps
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The Ankara-Sivas HSR line is projected to be used as a passenger route. The population
of Ankara is around 5.6 million, and Sivas has 600,000 people. This dedicated line could
be quite expensive and unjustifiable on a cost-benefit basis, thus making mixed solutions
a more viable option. If it is used as a cargo route as well, it can increase convenience
and decrease the transit time of freight transport. Within this context, we will evaluate
the importance of the Ankara-Sivas HSR Line for freight traffic from various aspects.

1. The Ankara-Sivas HSR Line is on the Eurasian Middle Corridor

The Middle Corridor is a multimodal corridor that aims to provide an alternative to the
Eurasian northern routes and provides a strategic diversification away from reliance on
Russia (Calabrese, 2019). It was launched in late 2013 to connect east and west, envisaging
the revival of the ancient Silk Road.

This route starts from the Chinese port of Lianyungang and passes through Kazakhstan,
the Caspian Sea, Azerbaijan, Georgia, and Turkey via the Baku—Tbilisi—Kars (BTK)
railway extending further to Europe (Figure 2).

The Middle Corridor has gained a significant competitive advantage in terms of transport
time and transport cost after the commissioning of the Baku-Tbilisi-Kars (BTK) railway
line in 2017 and the opening of the Marmaray Bosphorus Tube Crossing to freight trains
in 2019. There is an opportunity for the transport of high-tech electronic products such
as laptops, hard disks, and semi-finished TV panels; textile products; auto parts; food
and pharmaceutical products; and semi-finished and finished vehicles that require fast
transport (Nikkei Asian Review, 2019). E-commerce transport could be a new market
for this route. Thus, as an extension of the BTK Railway line, Ankara-Sivas HSR can
contribute much to the competitiveness of the Middle Corridor.

Figure 2. Middle Corridor Route
Source: Middle Corridor (2020) https://middlecorridor.com/en/route

2. Significantly shortens the existing rail route; provides a direct link between Ankara

and Sivas.

The current Ankara-Sivas railway is 603 km connecting the two cities via Kayseri, and
the travel time is 12 hours (UAB, 2019). The Ankara-Sivas HSR line (Figure 1) will
shorten the existing railway by 198 km, and traveling will take just two hours. Ankara-
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Sivas HSR is an important section of the Kars-Edirne transit railway line connecting to
the BTK line. However, as only passenger trains are planned to operate, this line will not
contribute to the reduction of freight transport time on the Middle Corridor.

3. Other projects on the Kars-Edirne transit route are designed for mixed traffic

The line connecting Sivas to Kars will be upgraded to 200 km/h speed for mixed traffic-
passenger and freight (UAB, 2019). Therefore, to extend the freight line to Ankara, it is
logical to use the Ankara-Sivas HSR line for cargo transport as well.

The other important project on the transit route between Europe and China is the Halkali-
Kapikule railway project, launched in October 2019 to modernize the 229-km railway
connection between Halkali (Istanbul) and Kapikule (the Bulgarian border). This project
has a total value of EUR 1 billion, of which the EU provided Turkey a 275 million
grant. The EU funding is part of the investment portfolio in Turkey financed through
the Instrument for Pre-Accession Assistance (IPA) funds for the period 2014-2020. The
double-track electrified line will have 200 km/h design speed and will be equipped
with signaling systems that are compatible with EU standards (ERTMS/ETCS Level 1)
(Railwaypro, 2019).

4. Rail transport is suitable for the transport of high-value and e-commerce goods in
Eurasian trade

The choice of rail instead of maritime or road shortens the transport time between Europe
and China. Therefore, more high-value and capital-intensive products can be transported
by intercontinental rail. Moreover, as a result of developments in logistics, less cargo than
a full container load (LCL-Less than Container Loads) is now possible on Eurasian rail
routes (Rastogi and Arvis, 2014), so shipments not large enough to fill a whole container be
transported. This development creates a competitive advantage for rail freight. Transport
of e-commerce products has great potential for the Eurasian container transport market,
and the railway will play an important role in this market by filling a market niche with
minimum environmental impact.

5. Contribute to sustainable Eurasian transport

The sustainability of a transport system is measured by its effectiveness, efficiency, and
environmental impacts (Jeon and Amekudzi, 2005). The development of HSR freight
transport may create great economic, social, and environmental benefits for society
by reducing the number of trucks on roads, minimizing carbon dioxide emissions, and
attracting new enterprises to HSR freight.

2. Data and Methodology

To find out if the market potential of Ankara-Sivas HSR (currently under construction) is
enough to justify dedicated passenger use, and if there will be spare capacity for freight
operations, we applied a simplified “gravitation approach” to the Ankara-Sivas HSR line
to determine the “absolute traffic demand potential” (ATDP). ATDP only reflects the
geographical and demographic conditions in the region, it does not consider the effect
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of the economic environment (GDP per capita value of a country and the time horizon
in consideration) and the corresponding mobility level of the country. This approach was
adapted from UNECE’s Trans-European Railway High-Speed Master Plan Study-Phase
1 (2017). The absolute traffic demand potential shows the total potential of passenger
traffic between two links, covering all modes in the considered route.

The formula of ATDP is as follows:
Pi-k = a'Ui Uk /Di-k f.
P;_ number of travellers (e.g. per day)

a coefficient depending on several parameters, in particular GDP per capita (To compare
links, as foreseen in the context of this study, this factor may be set a= 1, to obtain relative
results Pi-k, not absolute figures.)

U, number of inhabitants of city i

Uy number of inhabitants of city k (It is better to use inhabitants of entire agglomerations,
but these data are not generally available.)

D, distance of the urban agglomerations U; and Uy,

f exponent describing the abating of the mutual attractiveness of the agglomerations
dependening on distance (f= 1.7 is used in all calculations).

The cities are listed with their numbers of inhabitants (in millions, e.g. Ankara 4,78
means 4.78 million inhabitants) and the links with their beeline lengths (in hundred
kilometres, e.g. Ankara-Sivas 3,41 means 341 km). In the first column and in the first
row of the first section of Table 1, the names of the cities Ui-v, respectively Uk-L; in the
field where the second row and the second column cross, the beeline distance between
Ui and Uk is listed. The second part of Table 1 for Ankara—Sivas has been completed
with the individual results of applying the “gravitation formula,” by multiplying together
the numbers of inhabitants of the relative cities (see left columns and upper rows of the
Table) and dividing each of the products by their mutual distance (see second columns
from the left and second rows from above in the matrices of Table 1) to the power of 1.7.
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Table 1. Absolute traffic demand potential (ATDP) of Ankara-Sivas HSR line

S

T8 S .z | . B E| 2 g

0,49 0,61 035 @ 0,12 1,17 | 2,14 1,06 | 035 @ 0,93 | 035 | 8,15
Ankara+
Kirikkale 4,78 |3,41 1,53 7,39 | 9,10 | 11,03 | 1545 | 2,56 | 535 | 7,21 8,96 | 16,73
Eskisehir 0,69 |5,47/535 9,45 | 11,16 | 13,08 | 17,51 | 4,62 | 6,92 | 866 | 11,02 | 18,79
Adapazar1 0,27 |6,52 6,40 10,50 @ 12,21 | 14,14 | 18,56 | 5,67 | 8,47 | 9,01 | 12,07 @ 19,84
Istanbul 14,66 | 7,77 7,65 11,75 | 13,46 | 15,39 | 19,81 | 6,92 | 9,72 | 10,23 | 13,32 | 21,09
Edirne 0,15 /9,90/9,78 13,88 | 15,59 | 17,52 | 21,94 | 9,05 | 11,85 | 12,39 | 1545 | 23,22
Sofia 1,21 |12,83/12,71| 16,81 | 18,52 | 20,45 | 24,87 | 11,98 | 14,78 | 16,63 | 18,38 | 26,15
Bucharest 1,88 [13,3113,19/ 17,29 | 19,00 | 20,93 | 25,35 | 12,46 | 15,26 | 17,11 | 18,86 | 26,63
Belgrade [1,35 16,18/16,06 20,16 | 21,87 | 23,80 | 28,22 | 15,33 | 18,13 | 19,98 | 21,73 | 29,50
Kutahya 0,20 |6,04 5,92 10,02 @ 11,73 | 13,66 @ 18,08 | 5,19 | 7,28 | 9,05 | 11,59 | 19,36
Balikesir 1,19 |7,82/7,70| 11,80 | 13,51 | 15,44 | 19,86 | 6,97 | 9,12 | 14,08 K 13,37 | 21,14
Manisa 0,28 |9,06 8,94 13,04 | 14,75 | 16,68 | 21,10 | 8,21 9,47 | 11,19 | 14,61 | 22,38
Izmir 4,11 19,35/9,23| 13,33 | 15,04 | 16,97 | 21,39 | 7,28 | 9,74 | 11,44 | 1490 | 22,67
Afyon 0,21 16,99 6,87 10,97 | 12,68 | 14,61 | 19,03 | 6,14 | 6,77 | 8,50 | 12,54 | 20,31
Denizli 1,00 |8,06/7,94 12,04 | 13,75 | 15,68 | 20,10 | 7,21 8,10 | 9,78 | 13,61 | 21,38
Konya 1,22 15,69/5,57| 9,67 | 11,38 | 13,31 | 17,73 | 4,84 | 5,13 | 6,80 | 11,24 | 19,01
Antalya 2,22 |7,62|7,50| 11,60 | 13,31 | 15,24 | 19,66 | 4,68 | 6,89 | 8,47 | 11,24 | 20,94
Mersin 0,96 |8,67 8,55 12,65 @ 8,46 | 16,26 K 20,68 | 2,28 | 3,67 | 5,08 | 13,17 | 22,09
Adana 1,72 13,40 /4,85| 6,10 | 7,84 | 16,00 | 20,42 | 1,94 | 3,03 | 443 | 7,27 | 21,83
Gaziantep 1,56 3,00 4,85 4,63 | 6,34 @ 823 | 11,44 | 2,50 1,65 | 2,68 | 551 | 16,02
Ankara+
Kirikkale 0,291/1,415 0,056 | 0,013 | 0,094 | 0,097 | 1,025 | 0,097 | 0,155 @ 0,040 0,324
Eskigehir 0,019/0,024, 0,005 | 0,001 | 0,010 | 0,011 | 0,054 | 0,009 | 0,016 | 0,004 | 0,038
Adapazari 0,005/0,007 0,002 | 0,000 @ 0,003 | 0,004 | 0,015 0,003 | 0,006 0,001 0,014
Istanbul 0,220/0,281 0,078 | 0,021 | 0,164 | 0,196 | 0,580 | 0,107 | 0,262 | 0,063 | 0,670
Edirne 0,001/0,002 0,001 | 0,000 @ 0,001 | 0,002 | 0,004 0,001 | 0,002 @ 0,001 0,006
Sofia 0,008/0,010 0,003 | 0,001 | 0,008 | 0,011 | 0,019 | 0,004 | 0,009 | 0,003 | 0,038
Bucharest 0,0110,014, 0,005 | 0,002 | 0,013 | 0,017 | 0,027 | 0,006 @ 0,014 | 0,004 | 0,058
Belgrade 0,006/0,007 0,003 | 0,001 | 0,007 | 0,010 | 0,014 | 0,003 | 0,008 | 0,003 | 0,035
Kutahya 0,005/0,006 0,001 | 0,000 @ 0,003 | 0,003 | 0,013 | 0,002 | 0,004 @ 0,001 | 0,011
Balikesir 0,018/0,023/ 0,006 | 0,002 | 0,013 | 0,016 | 0,046 | 0,010 | 0,012 | 0,005 | 0,054
Manisa 0,003/0,052 0,042 | 0,039 | 0,036 | 0,031 | 0,054 @ 0,056 | 0,065 @ 0,039 0,030
[zmir 0,045/0,057 0,018 | 0,005 | 0,039 | 0,048 | 0,149 | 0,030 | 0,061 | 0,015 | 0,166
Afyon 0,004/0,005 0,001 | 0,000 @ 0,003 | 0,003 | 0,010 @ 0,003 | 0,005 0,001 0,010
Denizli 0,014/0,018 0,005 | 0,001 | 0,011 | 0,013 | 0,037 | 0,010 | 0,019 | 0,004 | 0,045
Konya 0,031/0,040 0,009 | 0,002 @ 0,018 | 0,020 | 0,089 | 0,026 | 0,044 @ 0,007 0,067
Antalya 0,034/0,044 0,012 | 0,003 | 0,025 | 0,030 | 0,171 | 0,029 | 0,055 | 0,013 | 0,103
ATDP 9,338

The sum of all the inner fields of the second part of Table 1 is the ATDP value of the
Ankara-Sivas HSR line, which is 9,338. This value only represents sizes and distances
between cities. In order to also include the influence of growing traffic demand, “weighted
traffic demand potential” (WTDP) of Ankara-Sivas HSR for the years 2030 and 2050 is
calculated by using the GDP per capita estimations of the Vienna Institute for International
Economic Studies (WIIW) for 2030 and 2050. As shown in Table 2, the ATDP of the
Ankara-Sivas HSR line is multiplied by the relevant GDP per capita quotient (GDP of
Turkey/EU average GDP per capita in 2016) to find out the WTDP figure of this line.
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Table 2. Weighted traffic demand potential (WTDP) of Ankara-Sivas HSR line

GDP-Ratio: GDP per capita (year)/ EU
average 2016 WTDP = ATDP * GDP-Ratio
2050 | 2050 2050 2050 2050 2050
ATDP | 2030 Low | Medium | High 2030 Low Medium High
Ankara-Sivas | 9,338 | 0,86 | 0,86 1,03 1,20 8,03 8,03 9,62 11,21

The resulting WTDP values for the lower scenario (“L”) for 2050 and those for 2030
are equal with the assumption that from 2030 to 2050, no further growth will take place.
This WTDP approach allows a simple but reasonable estimation to find out whether the
future traffic demand is appropriate only for dedicated or mixed traffic. For comparison,
the WTDP figures of some other HSR links are given in Table 3.

Table 3 . Weighted traffic demand potential (WTDP) of some other HSR lines

GDP-Ratio: GDP per capita (year)/ WTDP = ATDP * GDP-Ratio
EU average 2016
ATDP 2030 2050 2050 2050 2030 2050 2050 2050
Low |Medium | High Low Medium | High
Edirne - |10.105 0,86 0,86 1,03 1,20 8,69 8,69 10,41 12,13
Istanbul
Eskisehir | 19.336 1 0,86 0,86 1,03 1,20 16,63 16,63 19,92 23,20
-Istanbul
Polatli- 17.701 0,86 0,86 1,03 1,20 15,22 15,22 18,23 21,24
Eskisehir
Cologne- | 12.247 1,54 1,54 1,74 1,94 18,86 18,86 21,31 23,76
Frankfurt
Paris - 11.256 | 1,39 1,39 1,53 1,67 15,65 15,65 17,22 18,80
Lyon
Source: UNECE, 2017

Table 3 shows that Paris-Lyon, Cologne-Frankfurt, and Polatli-Eskisehir-Istanbul HSR
lines have a high enough level of traffic demand to justify the investment due to the
significant number of large cities (Istanbul in particular) located at relatively close
distances, and also economic growth. The WTDP of Ankara-Sivas is quite lower than
other examples and high-speed on this line might not be justified by passenger traffic
alone. However, prior to decision-making, a more in-depth investigation of traffic demand
might be needed since the resulting WTDP figures only indicate the traffic demand
in a certain link, covering all modes of transport, due to geographical conditions and
population. The real exhaustion of this potential for rail depends on its competitiveness
against other modes in terms of travel times and prices, as well as soft factors like the
service quality of rail, etc.

2. Conclusions

Turkey has a key location along the Eurasian Middle Corridor between Europe and
China, which may result in fast-growing freight transport in the future, resulting in the
need for new capacities for freight. This may mean that HSR projects become viable
when carrying passengers and freight together. The development of a HSR line requires
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large construction and operating costs. Thus, the economic rationale for the new HSR
infrastructure largely depends on the expected volume of demand. Turkey is investing
a lot in HSR projects. In this study, we investigated whether the market potential of the
Ankara-Sivas HSR under construction is enough to justify passenger use only, and whether
there will be any spare capacity for freight operations. We have chosen the Ankara-Sivas
HSR line as a case because this line is an important section of the Eurasian transit corridor
between Europe and Asia. Any improvement in the transit time will contribute much
to the competitiveness of the Eurasian Middle Corridor. As a result of the analysis, we
have found that the traffic potential on the Ankara-Sivas HSR line might not be justified
by passenger traffic alone. There is a new opportunity for express freight trains using
HSR. Railways can transport freight from China quicker, cheaper, and greener, despite
the need for gauge changes and border crossings. The HSR can offer a fast, reliable, and
convenient way to transport high-value, low-weight goods. The negative impact on the
economy and environment highlights the importance of HSR as a good alternative for
express freight transport. In this study, we applied a simplified “gravitation approach” to
the Ankara-Sivas HSR link to determine the “absolute traffic demand potential” (ATDP)
and “weighted traffic demand potential” (WTDP). This approach allows a simple but
reasonable estimation to find out the future traffic demand. However, these methods
cannot replace a more in-depth investigation of traffic demand prior to decision-making.
Moreover, the technical and operational limitations of using the Ankara-Sivas HSR line
for freight have not been studied. These may be the subject of further studies.
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ABSTRACT

This paper proposes an ant colony optimization algorithm for a capacitated vehicle routing problem to determine the shortest waste collection
and transportation route covered by a waste collection truck in the Sahinbey municipality of Gaziantep/Turkey. The real-case problem concerns
a capacity-restricted garbage compactor truck that collects and transports waste from 349 residential waste containers located in 148 collection
points. Possible solutions obtained from the ant colony algorithm were compared with mixed-integer programming model solutions. The results
of the proposed ant colony optimization algorithm showed that our model yields a 28% reduction in the total daily traveled distances and energy
savings against existing consumption. The new solution also cuts the current annual waste collection and transportation expenditure per vehicle by
30%. It is shown that a considerably shorter route distance obtained in the algorithmic solution helps to reduce air pollution from the infamously
inefficient garbage collection trucks. Eventually, the new route will considerably reduce labor costs, the high price of fuel, machinery and equipment
maintenance as well as environmental pollution, because garbage compactor trucks are one of the least efficient vehicles on the road.
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1. Introduction

Strengthening waste management has vital importance for ensuring the sustainable use
of natural resources and protection of the environment and human health, and it is a
fundamental factor in ensuring a better quality of life for present and future generations
(Bilgi 2018). Especially in developing countries such as Turkey, the development of
proper waste collection and transportation systems is key to promoting growth in the
long term. Being one of the fastest developing cities both in the economy and population
in Turkey, Gaziantep is the 6th biggest city of Turkey with a population of 2,5 million
residents on a surface area of 6819 km?. The increase in solid waste production has started
to become one of the major environmental problems in parallel with the rapid population
increase, developing industrialization and changes in the social and economic status
of society, and unplanned urbanization in Turkey (Goren et al. 2018). Consequently,
Gaziantep is experiencing a high increase in the quantity of solid waste produced each
day. However, there has not been much work done to make waste collection efficient
and cost-effective.

The existing solid waste collection and transportation system in the Gaziantep metropolitan
municipality has a branch of waste management that manages all waste management
operations with eight environmental engineers. The solid wastes, medical wastes, waste
vegetable oils, and waste batteries in the province of Gaziantep are collected without
harming the environment and disposed of through joint works with local administrations,
non-governmental organizations, and licensed firms in line with the regulations published
by the Ministry of Environment and Urban Planning. Among the different district
municipalities, Sahinbey and Sehitkamil collect and transport solid waste to the Gaziantep
Metropolitan Municipality Landfill Area. Gaziantep has 2 Landfills; Central Landfill
(1500 ton/day) and Nizip Landfill (200 ton/day). Central Landfill, which takes 1.5 million
m? of the area was constructed in 1996 and has a capacity of 30 million m?. Statistics
show that 7 million tons of solid waste were stored in the Central Landfill Area between
1996-2015 (Kdse et al. 2007). Giineykent is one of the most populated districts in the
Sahinbey Municipality. Its solid waste is collected using metal containers each with a
capacity of 400 L as well as plastic-made containers with a capacity ranging up to 770
L. The collection and transportation of solid waste in this district are carried out by using
waste collection trucks of varying capacity up to 11 tons of waste operating in a single
shift from 3pm to 10am daily.

1.1. Problem definition

Solid waste collection and transportation constitutes an integral part of solid waste
management systems in urban areas, thus comprising the biggest share in the list of
costs involved in the municipality Solid Waste Management System (SWMS) including
processing, disposal, processing, and other related costs. This critical process should
be performed effectively and efficiently to avoid costly expenditures and ensure
environmental health. If waste is not collected properly, then nuisance may occur in the
waste generation area (Hannan et al. 2017).
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Many issues exist in the SWMS currently in practice in the Sahinbey municipality. In a
municipality of over 900,000 residents, there is an obvious lack of an integrated SWMS
that combines scientific approaches to best meet the demands of residents in the most
economical way. This includes modernizing the heuristic approach followed concerning
the assignment of vehicles and scheduling of waste collection activities. Moreover, the
traditional judgemental methods used to anticipate the expected fill-up rate of containers,
the emptying frequency of dumpsters, and locations of collection infrastructures are
largely prone to inaccuracies. This, in return, leads to excessive transportation costs due
to the prevalence of zero miles.

A typical waste collection and transportation routine in the Giineykent district is carried
out by allocating SWC trucks to collect solid waste from open containers located in
predetermined locations using routes that are flexibly determined by truck drivers solely
based on their experience and judgment. This intuitive approach to route determination
might improve the quality of the total collection and transportation route through time
but can only achieve limited accuracy due to its dependency on personal judgment. More
than sixty percent of the costs in SWMS in different countries are due to labor costs, the
high price of fuel and machinery, and equipment maintenance all of which are highly
dependent on the collection and transportation route was chosen (Talebbeydokhti et
al. 2013). As a result, the district continues to record high expenditure related to these
activities. By identifying this room for improvement, we apply a scientific approach
by formulating a capacitated travel salesman problem to optimize the process of route
determination in the Giineykent district.

Some research has been made in the area of solid waste collection and transportation
systems using different formulation approaches. Most of these experiments have
concentrated on optimizing the collection and transportation systems implemented in
urban municipalities. More specifically, researchers have conducted a variety of scientific
experiments in the area of optimization of municipality solid waste collection and
transportation routes by applying conventional, heuristic, and meta-heuristic optimization
algorithms. For example, Das and Bhattacharyya (2015) formulated mixed-integer linear
programming (MILP) to a route optimization problem and then proposed a heuristic
solution for an optimal waste collection and transportation system. Beijoco et al., 2010
modeled the fill-up rate and emptying frequencies of dumpsters to optimize glass waste
transportation routes for time and distance by using ArcGIS network analyst software.
Bhambulkar (2011) used it to optimize solid waste collection routes by taking into account
essential road restrictions. However, all software applications are not up to the mark for
solid waste collection optimization. Hanna et al., (2020) searched the waste collection
objectives, constraints, and modeling approach for sustainable development. Mamashli
and Javadian (2020) proposed a model for optimizing sustainable design modifications
of the municipal waste management network. Mojtahedi et al., (2021) studied solid waste
management for sustainable vehicle routing problems. Liu and Liao (2021) tackled a
two-echelon collaborative waste collection routing problem from an optimization and
profit perspective.
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Another group of more advanced optimization methodologies are being used in this area
is meta-heuristic optimization algorithms. These methods have become increasingly
popular in studies conducted in recent years. One of those approaches was implemented
by Hannan et al. 2017, where a modified particle swarm optimization algorithm (PSO)
was used to solve a capacitated vehicle routing problem. Karadimas et al. 2007 applied
the genetic algorithm to minimize solid waste collection routes, and Islam and Rahma
(2012) implemented the ant colony algorithm with different constraints including time
windows, driver rest periods, and multiple disposal facilities.

These studies have investigated the relative performance of different optimization
techniques to formulate and optimize real-world solid waste collection and transportation
routes. Among municipal waste management studies, it can be mentioned about some
research. For example, Nguyen et al., (2021) compared six data-driven machine-learning
methods to predict municipal solid waste generation and random forest and k-nearest
neighbor were the most effective algorithms. For readers, Abdallah et al., (2020) published
a review of artificial intelligence methods for solid waste management. This review
provides a comprehensive analysis of the different Artificial Intelligence models and
techniques applied in Support Vector Machine application, domains, and reported
performance parameters.

It is impractical to find the shortest paths of a Travelling Salesman Problem (TSP)
consisting of a large number of destinations, as the problem becomes exponentially
difficult with increasing locations. Especially during combinatorial problems where the
solution space of the existing network is vast, exact optimization techniques such as
mixed integer programming fail to give reliable solutions in practical computation time.
Heuristic approaches, on the other hand, have been proved, in different route optimization
problems, to give near-optimal solutions within a reasonable amount of time.

1.2. Objective and constraints

This paper attempts to optimize solid waste collection and transportation routes currently
in practice in the Giineykent district of Sahinbey municipality to minimize the costs
associated with solid waste collection and transportation activities including labor costs,
fuel consumption, and vehicle maintenance and operating costs. This reduction in fuel
consumption will eventually contribute to the reduction of environmental emissions and
global warming. Optimization for distance will also increase the efficiency of the SWMS
as the same; even better, activities are performed at less cost and relatively less time.

Below is a more specific and detailed description of the main objectives and sub-objectives
of this study:

* Determining the shortest path followed by a garbage compactor truck that collects
and transports solid waste from 349 residential waste containers to a disposal ground
in the Giineykent district of Sahinbey municipality,

» Testing and investigating the performance of an ant colony algorithm optimization
(ACO) approach to a capacitated travel salesman problem,
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» Comparing the optimized routes generated by a meta-heuristic method (ACO) with
that of an exact method (mixed-integer linear programming),

* Performing performance analysis of ACO and mixed-integer programming by studying
their computational time in solving small scale TSPs

» Evaluating the quality of the existing solid waste collection and transportation route
by comparing it to near-optimal routes developed through ACO.

Gaziantep city has an SWMS that consists of hundreds of vehicles and tens of thousands
of containers. To best understand the effectiveness of the proposed optimization methods,
the area of this investigation is concentrated on a specific region in the city of Gaziantep,
where a comparatively organized waste collection routine is observed. The availability of
complete geographical information on the location of solid waste containers, ease of access
to the required data, and the presence of fixed vehicle scheduling are some of the most
important factors that are taken into account when determining the scope of this study.

The vehicle (garbage compactor truck) in our study has an important capacity constraint
that hinders it from visiting all the collection nodes in a single tour. Therefore, we
developed our problem as a capacitated travel salesman problem (CTSP) which is different
from a typical TSP. A CTSP is a routing problem in which a vehicle has a limited capacity
that prevents it from visiting all locations in one tour, thus necessitating a second return
tour. Our problem has been formulated as a CTSP during which each time the garbage
compactor truck visits a point of residential waste containers its capacity decreases. After
it has collected waste from a fixed number of points the truck has to travel to a disposal
ground to unload and then return to the remaining points to complete its tour. The vehicle
in our study has a capacity of carrying garbage from 200 - 205 containers in a single tour.

2. Materials and methods

As mentioned earlier, the determination of the area of our study aimed at finding a
region that will help us effectively demonstrate the performance of the ACO algorithm
implemented in our study. The Giineykent district was determined to be the most suitable
region for our study as it has stationary and better organized waste container locations.
We have also found it comparatively easier to access information from the Sahinbey
municipality than other municipalities.

Once the type of problem and the location of the study was decided, several procedures were
followed to gather the necessary information needed to conduct the research. To facilitate
data collection, questionnaires and interviews were prepared. Information regarding the
existing solid waste collection and transportation system was mainly collected through
multiple interviews with the director of waste management services at the Sahinbey
Municipality and environment and the vice president of the Sahinbey municipality. Some
interviews were undertaken with specific discussions on the number of containers and
locations, the type, capacity, and the number of waste collection trucks used, the operation
mode of the existing waste collection and transportation, etc. An important part of the
data collection process was the field survey where accurate information on the location
of containers was obtained.
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In the following stages of the project, Google Maps was utilized to organize and integrate
the qualitative, numerical, and geographical data collected. Furthermore, tasks including
geographical analysis, visualization, editing, and data conversion were performed on a
geographical information system software called ArcGIS. ArcMap, the main component
of ArcGIS, has many toolboxes included such as conversion tools, network analysis,
and data management tools. These tools were also especially helpful in generating the
distance matrix and determining the current waste collection and transportation routes. A
distance matrix containing the shortest driving distances between each of the containers
was generated using the ArcMAP’s network analyst tool.

To find a near-optimal solution to the given capacitated travel salesman problem in a
reasonable amount of time, the ACO algorithm approach was used. This algorithm is
preferred over exact methods to solve combinatorial routing problems since even though
the latter guarantees optimal solutions, it is extremely time-consuming, especially in cases
of large combinatorial problems such as ours. However, we have also tried to propose a
model of a smaller version of our original CTSP using mixed-integer linear programming,
and compared its performance with that implemented using the ACO algorithm.

MATLAB R2018b was employed to formulate an ACO algorithm of the capacitated
travel salesman problem. Further graphical analysis, the tuning of parameters, and the
evaluation of solutions were also carried out on the same platform. As a test study, the
optimization modeling software LINGO was also utilized to formulate a mixed integer
programming model of a lower-scale TSP with 9 stops collection. The block diagram of
the proposed method is given Figure 1.

Capacitated Travelling

Salesman Problem

Distance matrix of waste
containers with ArcMAP’s

network analyst tool

Mixed-integer

Ant Colony Algorithm

programming model

l l

Figure 1. Block diagram of the proposed method
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2.1. The Ant Colony Optimization

Ant colony optimization is a population-based metaheuristic that can be used to find
approximate solutions to difficult optimization problems (Dorigo 2007, Dorigo & Stiitzle
2004). Artificial ants are forms of coordination that exhibit the properties of real ants
but are used to model and solve complex combinatorial problems using an ant colony
algorithm. Artificial ants can be considered as paths. Shortest path problems such as TSP
can be modeled as a problem where an ant colony tries to determine the shortest path
from its nest to a food source.

The probability of an ant colony to choose the next edge depends on two important
parameters; the pheromone deposition on and the desirability of the edges attached to
the current node. Pheromone deposition refers to the level of pheromone present on
a given edge at the time of decision (after pheromone updating and evaporation have
been carried out). This way edges that have high pheromone concentration will have a
greater probability of being chosen than those with low pheromone deposition, meaning
they have been visited less frequently by earlier ants. An ant colony also considers the
desirability of an edge before deciding on choosing the next edge of its tour. This parameter
is inversely proportional to the relative length of an edge; the shorter the path, the higher
the probability of an ant choosing it and vice versa.

To express the relative weight (importance) of these two factors on decision making ACO
uses two more parameters; pheromone heuristic factor (o) and expected heuristic factor
(B). The pheromone heuristic factor expresses the power of pheromone that emphasizes
the influence of the pheromone deposition on decision-making, whereas the expected
heuristic factor expresses the relative weight of the desirability (quality) of an edge on
calculating the probability of choosing a path. Optimizing these parameters helps to
improve the convergence speed and global optimization ability of the algorithm (Chen
2016).

The general mathematical formulation of an Ant System (AS) for a TSP consists of
three important components. We first need to simulate the concept of pheromone trails
mathematically. Then, the pheromone equation should be modified to account for
pheromone update and volatility (evaporation). Given that information, the probabilistic
decision for constructing the solution is formulated. The roulette wheel selection procedure
is then utilized to select potential solutions using the calculated probabilities.

Given an ant k in a colony of ants, the pheromone laid by ant & on the path between nodes
i andj is given by (see Eq.1):

i, if the kth ant travels on the edge i,
Lk (1)

k _
Aty =

where L, is the length of the tour of the k" ant

0, otherwise
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The pheromone deposited by all ants on the edge i, j before the effect of evaporation is
expressed as in Equation 2:

k _ m k
Ty = k=147 (2)

where A ‘t]ifj is the amount of pheromone deposited by ant k on the edge i, j
m is the number of ants

The previous equation can also be adjusted to include the effect of evaporation on the
pheromone concentration of each edge (see Equation 3):

o5 = (-p) Ty XL AT, 0<p<1 3)

i
where p is the rate of evaporation

Whenever an ant & reaches certain node 7, the decision of choosing the next edge of its
tour (7, j) is given by the following probability (see Equation 4):

(®i)* i)f 1
p= ) @7 1
M@ ik Mij Ljj @

Where 1); ; indicates the desirability of the edge i, j

The roulette wheel selection procedure assigns the next point of the tour based on calculated
cumulative sums and random number generation. The process has three main steps:

= Calculate the cumulative sum for each of the n candidate edges using their probabilities
= Generate a random number 7 (0 <r < 1)
= Use the calculated cumulative sums as upper and lower limits to divide 7 into # intervals

= The next edge is the edge whose cumulative sum is the upper limit of the interval in
which the random number 7 falls

3. Case study

A geographical analysis of the spatial data has been carried out to generate inputs that
would feed the algorithm, including location coordinates and a distance matrix. Our
problem has been formulated as a CTSP during which each time the garbage compactor
truck visits a point of residential waste containers, its capacity decreases. After it has
collected waste from a fixed number of points the truck has to travel to a disposal ground
to unload and then return to the remaining points to complete its tour. The garbage carrying
capacity of the vehicle has been determined to be 200-205 containers on a single tour.
Therefore, the algorithm had to be developed by considering this capacity constraint.

3.1. Geographical analysis

As aresult of the field survey, the total number of residential waste containers in the area of
study has been determined to be 349. To facilitate effective analysis of the routing problem,
the container system has been divided into 148 points of a collection each containing
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varying numbers of residential waste containers ranging from 1 to 12 depending on the
location of the point. A geographical view of the location of residential waste containers

in the Giineykent district is given in Figure 2 scale as 1:12,500.

E
g

_§,o.f|m|’_n_’.-“
Vadisi Parks
¥

A

Figure 2. A geographical view of the location of residential waste containers in Gilineykent district

Once the required data on the location of residential waste containers were gathered, it was
integrated with other qualitative, numerical, and geographical data using ArcMAP. Primarily,
the location of each point has been converted from geographical to cartesian (x,)’) coordinates
to ease the implementation of the ACO algorithm (see Table 1). Another important part of
this analysis was the determination of a distance matrix by calculating the shortest driving
distance between each of the 148 points including the disposal ground (see Table 2).

Table 1. A portion of the coordinates and the number of containers of each collection point

Collection point Point_x Point_y Number of containers
1 4154499 4442535 2
2 4154542 4442643 2
3 4154648 4442849 1
4 4154466 4442937 2
5 4154433 4442983 11
6 4154337 4442777 2
7 4154325 4442692 1
8 4154156 4442895 4
9 4154223 4442994 2
10 4154237 4443017 2
11 4154092 4443080 5
12 4154268 4443099 1
13 4154293 4443080 2
14 4154262 4442920 1

J T L Journal of Transportation and Logistics
Volume 6, Issue 1, 2021



Ulusam Seckiner, Shumye,
Gecger

Minimizing Solid Waste Collection Routes Using Ant Colony Algorithm: A Case 38
Study in Gaziantep District

Table 2. A portion of the distance matrix between collection points

Input_fid Near_fid Distance (Meters)
1 2 116.24543
1 3 347.5586281
1 4 403.3522034
1 5 452.835511
1 6 291.2181313
1 7 234.3608329
1 8 497.2413901
1 9 535.5903285
1 10 548.6055049
1 11 680.2014408
1 12 609.4727229
1 13 582.6328175
1 14 452.0995466
1 15 541.1811157

3.2. Implementation of the ACO Algorithm

The process of applying the ACO algorithm on our CTSP problem is made of several
coding procedures including determining the initial parameters, creating ant colonies,
applying the roulette wheel, calculating the fitness function, finding the best ant, updating
the pheromone matrix, performing an evaporation and visualization of the results. The
algorithm codes were written on MATLAB R2018b and computation was carried out
on a computer that has an Intel(R) Core(TM) @2.20 GHz processor with 8Gb RAM.
Initializing the ACO parameters is the first and probably the most important stage of
implementing the algorithm. These parameters to be set are a number of ants (4), the
number of iterations (7)), initial pheromone level (z,), rate of evaporation (p), pheromone
heuristic factor («) and expected heuristic factor (5).

Because the number of ants can reasonably be set to the number of destinations in the
given TSP (Gaertner & Clark, 2005). We set as 148 ants in our case. Concerning the
heuristic factors and the rate of evaporation, ACO is too complex to allow for an analytical
approach to the problem of optimizing parameter settings (Sieminski 2013). Several
experiments have been performed in the past in an attempt to determine the values of
o and f that produce the lowest cost. Gaertner and Clark, 2005 [15] have emphasized
the importance of avoiding extreme values for a and f, which would affect the global
searching ability and the searching speed of the algorithm. Accordingly, based on the
parameter evaluation examples and simulations performed by Gaertner and Clark, 2005
[15] o is recommended to be in the interval [1.0, 3.0], £ is set in the range [2.0, 4.0],
whereas p falls in the interval [0.5, 0.8]. We have set a = 1.0, f=2.0 and p = 0.5.

The initial pheromone concentration, on the other hand, has been calculated using the
following Equation 5.

10

sy ay (v L) (%)
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where 7 is the number of nodes
d;; is the distance between node i and node j

The number of nodes (collection points and a disposal ground) in our problem is 148,
and given the distance matrix, we have calculated the initial pheromone concentration
7,to be 1.42 * 10e-6. To achieve a solution as close to the optimal value as possible, we
have performed 1041 iterations, thus setting 7= 1041.

The next step in the implementation of the ACO algorithm is the creation of a colony of
ants that will tour the graph looking for the shortest route possible. The pseudo-code in
Figure 3 illustrates the process used to create ant colonies for our study:

% CREATE A COLONY OF ANTS
FUNCTION [ ] = create_colony ()

container limit =205

FOR ( for all ants)

FOR (for all nodes)
prob. of choosing the next node = P;;
prob. of choosing visited nodes = 0

prob. of choosing the disposal ground =0
next_node = roulette_wheel(P)
IF (total_containerNo < container_limit)

next_destination = next_node
CONTINUE
ELSE

next node = disposal ground

FOR (the rest of the nodes)
prob. of choosing the next node = P;;

prob. of choosing visited nodes = 0

next_node = roulette_wheel(P)
next destination = next node

END FOR

END IF
BREAK FOR
END FOR
END FOR
END FUNCTION

Figure 3. Pseudo-code for creating a colony of ants

Whenever an ant k£ completes a tour visiting all the collection points, the length of its
tour (Ly), the sum of the length of the edges traveled by the ant, and the sequence of the
collection points visited (the tour of ant k) are saved in the fitness function. A fitness
value corresponding to ant & represents the length of its tour (L) In each iteration, the
fitness values of all ants are compared with each other, and the smallest fitness value is
stored as ‘the best fitness’. The tour corresponding to the ant with the smallest fitness
value will also be stored as ‘the best tour’. These values are updated whenever a new
fitness function is created in every iteration. The process of updating the pheromone
levels of the ‘good solutions’ is also carried out using the values obtained from the fitness
function. If ant &k used the edge i,/ in its route, the pheromone concentration of edge i,/
would be improved by an amount equal to the reciprocal of the fitness value of ant £,
(as given in Equation 1). The pheromone updating step in each iteration is preceded by
evaporation (see Eq. 3) corresponding to a rate p = 0.5, meaning half of the pheromone
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level in the ‘bad solutions’will be destroyed. The following flow chart given in Figure
4 that summarizes the steps followed while implementing the ACO algorithm:

e \

Formulating the Problem
(Distance matrix, Location coordinates, Creating graph)

Setting the Initial Parameters
(AT, ,p, B, @)

Creating a Colony of Ants

a

Calculating the Fitness Function
(Find the Fitness values and the corresponding tours)

Finding the Best Ant
('The best fitness' and 'The best tour")

Updating the Pheromone Matrix ]

Applying Pheromone Evaporation H/

Figure 4. Procedure for implementing ACO algorithm

3.3. Computational analysis of the pilot problem

To demonstrate the computational performance and feasibility of the ACO algorithm and
MILP, a pilot case problem is extracted from our original case. 9 of the 148 collection
points have been modeled as a TSP to demonstrate the feasibility and computational
time of the ACO algorithm and MILP. We began by finding the sub-solution of the TSP
using MILP. First, a 9x9 matrix was selected to show the distance relationship between
the collection points. The distance matrix is shown in Table 3.

Table 3. The distance matrix for the pilot problem.

1 2 3 4 5 6 7 8 9

1 0 1162454 |347,5586 | 403,3522 |452,8355 2912181 | 234,3608 |497,2414 | 535,5903
2 1162454 |0 231,6722  |303,6643 | 357,0448 2449102 2224635 460,9772 |474,3016
3 3475586 231,6722 |0 202,1584 2533397 3192256 |359,1351 | 494,1457 | 449,0546
4 4033522 303,6643 [202,1584 |0 56,61272 2055262 |282,6765 |312,8322 |249,5957
5 4528355 357,0448 2533397 |56,61272 |0 2272708 3103949 1 290,6424 |210,2879
6 2912181 2449102 3192256 2055262 2272708 |0 85,84288 | 216,0671 | 245,1224
7 2343608 2224635 359,1351 |282,6765 310,3949 8584288 |0 264,1401 | 318,7601
8 4972414 | 460,9772 494,1457 |312,8322 1 290,6424 |216,0671 |264,1401 |0 119,5408
9 5355903 4743016 4490546 2495957 2102879 2451224 318,7601 | 119,5408 |0
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The codes were then written on LINGO Extended Version and computation was
carried out on a computer with Intel(R) Core(TM) @2.20 GHz processor with 8Gb
RAM. The proposed MILP model is suitable for small TSP problems such as our
pilot problem.

The optimal sequence of the collection points of pilot problem is also shown as below;

EDEDEDEDEDEDED XD ED XD,

In the second stage, the ACO algorithm was applied to the same set of collection points
modeled as a TSP. 500 iterations are performed and the number of ants is now set at 4
=9 to account for the change in the number of locations. The remaining parameters are
used as determined in Section 3.2. Figure 5 shows the solution space of the pilot problem:
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Figure 5. Solution space of the pilot problem with 9 collection stops

The algorithm was coded to undergo several iterations; the tour of the best ant and
the distribution of the pheromone trails are illustrated. Figure 6 portrays the graphical
results after 4 iterations and it gives a good visualization of what the pheromone
distribution looks like in the early stages of the optimization algorithm. On the other
hand, in the pheromone trail graph of Figure 7, it can be observed that after a series
of pheromone updating and evaporation procedures, all the pheromone remains are
concentrated on the tour of the best ant. This phenomenon shows the importance
of updating pheromones to promote good solutions, while evaporation gradually
destroys bad solutions.
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Figure 6. Visualization of the ACO solution after 4 iterations

The shortest path at the highest iteration has been determined to be 1472.7882 meters
approximately 1.5 Km, which agrees with the global optimal solution obtained using
MILP. Thus, the shortest path provided by the ACO algorithm is also the optimal route
of the pilot TSP. It is also observed from Figure 6 that it took the algorithm only 4
iterations to reach the global optimal solution obtained using LINGO’s MILP. This
can be explained by the fact that the solution space of the problem is too small when
compared to the performance of the algorithm. In this case, ant colonies have a high
probability of narrowing the solution space quickly by following pheromone trails
concentrated on comparatively shorter paths that get visited more frequently than their
longer counterparts due to their higher desirability and quality. The total computational
time after 500 iterations for the father function (AntColonyAlg) that executes all the
other child functions is observed to be 2.78 minutes, which is poor when compared to
the total elapsed time of 0.13 seconds consumed during MILP. This emphasizes the
performance superiority of linear programming over heuristic methods for solving
small-scale problems. The optimal route and the pheromone trail distribution for the
pilot problem have been shown in Figure 7.
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Figure 7. The optimal route and the pheromone trail distribution in the pilot problem

3.4 Computational analysis for the real case problem

The original CTSP is made up of 349 residential waste containers divided into 148
collection points. As mentioned in Section 2, the ACO algorithm to this CTSP problem
has been written taking the capacity constraint into account. Once the garbage compactor
vehicle has collected waste from a maximum of 200 containers, it travels to the disposal
ground, unloads, and then returns to the remaining collection points. This phenomenon
is effectively modeled and illustrated in Fig. 9. The parameters of the ACO algorithm
in this study are 7'= 1041, 7,=1.42 * 10e-6, a. = 1.0, f = 2.0 and p = 0.5. Based on the
procedure set in Figure 4, the ACO algorithm was written on MATLAB R2018b, and
computation was carried out on a computer, which has an Intel(R) Core(TM) @2.20
GHz processor with 8Gb RAM. This NP-Hard problem has an extremely large solution
space due to the existence of a large number of locations with 148 collection points. By
the way, the solution space consists of 148 factorial combinations. The shortest distance
traveled by the best ant in the early, middle and final iterations show a decent reduction
in value thus indicating an increase in the quality of the solution as the iteration proceeds.
In the first 9 iterations of the algorithm, the shortest route has seen a 35% improvement
dropping to just below 31 km from an initial value of over 47 km in the first iteration.
However, this reduction in the shortest route doesn’t show a significant decline in the
remaining iterations. The algorithm reached its near-optimal distance of roughly 29.5
km at the 169" iteration and remained unchanged until the 104 1st iteration. This early
arrival to the near-optimal solution and inability to improve in the late iterations can be
attributed to the relative proximity of the waste containers to each other, thus creating
a condition where the possibility of finding a better solution than achieved after some
point becomes difficult or is accompanied by insignificant changes.
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Using the ACO algorithm the optimal route of the CTSP is presented in Table 4:

Table 4. The results of the capaciated travelling salesman problem for the148 containers

111211021082 109> 126> 1> 127> 1482932942823 1229230> 7102262 101> 100> 104> 128D2=>
103245214292 102 132 1228928877276 75271270 1751269 5024994894746 53>
54257240941 D242945944D43D38D37D35D25D362 342332329272 26296295297>98299>90
2911251242123 1222120 119> 1182211621172 121> 114> 115> 11221132922 105> 107> 106>
31472146 145914421432 142D 1412 140> 139D 137> 136> 135> 132> 133> 134> 129> 130> 131> 138
2872792868302 85DZ1DE2DZL4DE3D65D64D66D6TDT3D74DT8D72D68D60D59262263>261>11
2162815924923 922921D20 19565523958 52>18 =29.5 km (optimized total travelling distance)

The solution time for the functions implemented in the proposed ACO algorithm is
shown in Table 5. The computational time is just over 10 hours (37,177 sec). However,
the computational time it took the ACO algorithm to find the shortest route should be
significantly lower than the current termination time as the algorithm reached its near-
optimal value much earlier (in the 169™ iteration).

Table 5. The computational time of the ACO algorithm

ISJEI:cTizflyname Calls Total Time Self Time*
drawPheromone 1041 28048.507 s 20018.750 s
AntColonyAlg 1 37177.325 s 4611.319s
gobjects 23592375 2242.759 s 2242752 s
newplot 11796187 6267.129 s 1986.235 s
Graphics/private/clo 2082 1927.782 s 1927.782 s
newplotwrapper 11796187 7842.138 s 1575.009 s
Newplot>ObserveAxesNextPlot 11796187 1409.440 s 1409.440 s
Title 2083 788.923 s 788.313 s
CreateColony 1042 1091.923 s 723.212 s
Newplot>ObserveFigureNextPlot 11796187 628.709 s 628.709 s
drawBestTour 1041 1183.553 s 453.360 s
rouletteWheel 22655199 175.738 s 175.738 s
updatePheromone 1041 165.027 s 165.027 s
iofun/private/openExcel Workbook 1044 124.951 s 116.004 s
Hold 156151 138.773 s 89.489 s
Graphics/private/claNotify 2082 80.629 s 80.361 s
markFigure 162397 30.929 s 30.929 s

4. Discussion and Conclusion

This paper has successfully demonstrated the performance of the meta-heuristic ant

colony optimization algorithm to a capacitated travel salesman problem of a solid waste

collection vehicle in the Giineykent district. A pilot problem extracted from the original

CTSP has also been modeled as a TSP to assess the performance and feasibility of the

proposed ACO algorithm and compare its solution to that of an exact optimization method

namely the MILP model.
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Such as particle swarm optimization, firefly algorithm, ant colony optimization, and
bat algorithm have gained much popularity and they have successfully tackled various
test suites of benchmark functions and real-world problems. It was inevitable to use ant
colony or similar algorithms to solve our combinatorial problem. Based on our existing
experience on ACO algorithm, it was able to approximate promising solutions with good
convergence and diversity maintenance for most of the optimization problems.

It has been observed that the ACO algorithm has delivered the same solution as
the global optimal solution provided by the MILP on LINGO. The computational
time on LINGO (0.13 sec) was, however, significantly lower than the termination
time of the ACO algorithm (2.78 min) implemented in MATLAB, emphasizing the
superiority of exact models and linear solvers over heuristic methods in optimizing
small scale TSPs.

The application of the proposed ACO algorithm on the original CTSP has shown
satisfactory results. The shortest possible route (near-optimal distance) was determined
to be 29.5 km. As per the solution obtained, the garbage compactor truck will visit 84
of the 148 collection points before heading to the disposal ground to unload, during
which 196 of the 349 residential solid waste containers will be visited, thus satisfying
the capacity constraint. The remaining collection points will then be visited in the second
round. In spite of the 10 hours termination time to complete around a thousand iterations,
the algorithm has managed to reach the near-optimal solution in the 169" iteration, on
which the shortest route was 29.5 km.

The length of the current solid waste collection and transportation route followed by the
garbage compactor truck understudy in the Glineykent district was 41 km. As a result, the
near-optimal solution obtained as a result of the ACO algorithm (29.5 km) is found to be
a significant improvement. There exists a daily reduction of 11.5 km (28% reduction) of
driving distances in the new solution. In practice, waste collection vehicles operate daily
using the same route. So, these statistics reach 345 km per month and a further 4,197.5
km saving every year from just a single truck. Eventually, the new route will considerably
reduce labor costs, the high price of fuel, machinery and equipment maintenance as well as
environmental pollution. Because garbage compactor trucks are one of the least efficient
vehicles on the road, a quick calculation of the reduction in fuel costs introduced by the
new route shows that with the current fuel price averaging 6 b per liter and given the
fact that the truck understudy consumes 1 liter of diesel fuel for every 1.5 km of waste
collection and transportation, the optimized route would bring about a saving of 16,790
b per year per vehicle. This lends a considerable economic benefit when compared to
the current expenditure of the district reaching 58,400 b per year per vehicle. The saving
accounts to close to 30% of the current expenditure.

The potential future benefit of this study can be easily anticipated when because the
SWMS in Sahinbey Municipality has over 50 garbage compactor trucks operating in the
much longer and complicated collection and transportation routes and routines in different
districts of the municipality every day. Thus, a deep study and analysis of the existing
routing system, as well as the application of meta-heuristic or other heuristic optimization
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techniques to optimize waste collection and transportation routes, is key to promoting
significant cost reductions and improving the efficiency of the SWMS in general.

Due to their low efficiency and consumption of diesel fuel, garbage compactor tracks
are also highly pollutant, thus making every mile reduction valuable. A reduction of
4,197.5km per year per vehicle brought about by the new route will provide a considerable
decline in the amount of carbon dioxide emitted to the environment. This study can also
be adapted and/or modified to include other districts in the municipality to be able to
experience more significant and visible economic and environmental changes. It can
also be studied under integrated SWMS along with other study areas including optimal
container location, collection schedule, and vehicle assignment.

Capacitated garbage collection management problem is a combinatorial problem. For
example; if there are three waste containers, there will be possible three factorial routes
to visit. As the number of waste containers increases, the number of problem variables
increases exponentially. In addition, other constraints that make it difficult, especially
capacity constraints, do not allow the collection of waste with unlimited time and unlimited
storage. The insolvency of the problem with mathematics depends on the variables of the
problem. Therefore, it can take days to months to obtain the optimal solution. The difficulty
of the problem will increase with new constraints. If the working hours, experiences, special
requests and work of the employees are taken, the problem may become unsolvable. While
we always move towards solving more realistic problems, the endless buffers follow each
other because the dynamics of work and life do this in the future. This is why our model
is built on an important problem of garbage collection as a vehicle routing problem. The
problem is very clear and its purpose is very simple. In future studies, it is necessary to
make new simple and realistic additions to this problem, whose goal is clear. For example,
the types of waste collected, sorting facilities, waste collection priorities; neighborhood
or route priorities can be added. This increases the importance of the problem even more,
and if it is made more dynamic, more beneficial results will result.
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Tarim-Gida Tedarik Zincirinde Ag Tasarnimi ve Optimizasyonu: Bir
Meyve Suyu Isletmesi Ornegi

Network Design and Optimization in the Agri-Food Supply Chain: A Juice Business
Example
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Tarimsal gidalara ulasamamak glinimizde yayginlasmaya baslayan buylk bir sorun haline gelmistir. Tarimsal gida tedarik zincirleri, gida giivenligi ve
halk sagligi ile ilgili sorunlar nedeniyle son yillarda tiiketiciler, firmalar, devlet kurumlari ve arastirmacilarin daha fazla ilgisini cekmektedir. insanlarin
yasamini saglikh bir sekilde devam ettirebilmesi icin en 6nemliihtiyaci olan tarimsal gidalarin tedarik siireci cergevesinde son yillarda tim diinyanin
ilgisini geken strdurilebilirlik konusuna da yer verilmelidir. Bir tarimsal gida tedarik zincirinin strddrdlebilirligini etkileyen en kritik faktorlerden
biri ag tasarimidir. Bu yiizden, tarimsal tedarik zincirlerinin tasarimi ve isletilmesi daha siki diizenlemelere tabi olmalidir. Bu ¢alismada, gida tedarik
zincirlerinin tasarimi igin 6ncelikle operasyonel arastirma yontemlerinin bir literatlr incelemesi verilmis ardindan seftali suyu trlnlerinin tedarik
zinciri surdiralebilirligi igin yeni bir kapali déngi ag tasarimi uygulamasi sunulmustur. Seftali suyu tedarik zinciri ag tasarim modeli, karma tamsayil
dogrusal programlamaya dayali olarak kari maksimize etmek lzere formile edilmis ve sayisal bir 6rnek yardimiyla GAMS programinda ¢ozllerek
dogrulanmistir. Onerilen model, giftci-tedarikgi secimi, tasima ve dagitim sorunlarini ele alirken geri déniisiim siireci ile maliyet diisiirme, cevrenin
korunmasi ve atiklarin ekonomiye kazandirilmasi faaliyetlerini 6n plana gikarmaktadir. Modelin ¢6ziim sonuglari, ele alinan gida- tedarik zincirinde
en fazla mali giderlerin satin alma kalemi oldugunu ortaya koymustur. Yapilan duyarlilik analizi ile giftgilerden yeterli arz saglanmasi yoluyla daha
kisa tedarik zinciri olusturmanin isletmeye hem ekonomik hem de gevresel olarak katki saglayacagi sonucuna varilmistir.

Anahtar Kelimeler: Ag Tasarimi, Geri Doniiglim, Karma Tamsayili Dogrusal Programlama, Tarim-Gida Tedarik Zinciri

ABSTRACT

Lack of access to agriculture-based food has become a major problem that is becoming increasingly widespread. Agri-food supply chains have
attracted growing attention from consumers, companies, government agencies, and researchers in recent years due to problems with food safety
and related public health issues. Sustainability, which has attracted global attention in recent years, should also be included within the optimal
framework of the process of supplying agricultural food, which is among the most important needs people face in order to live healthy lives. One
of the most critical factors affecting the agri-food supply chain’s sustainability is network design. Therefore, the design and operation of agri-food
supply chains should be subject to stricter regulations. In this study, we conduct a literature review of operational research methods used in the
design of agricultural food supply chains, and present a new, closed-loop network design application for supply chain sustainability of peach juice
products. The peach juice supply chain network design model was formulated using linear programming to maximize profit and was verified using
the GAMS program with the help of a numerical example. The proposed model framework highlights cost reduction activities within the recycling
process, protecting the environment, and recovery the waste to the economy while addressing farmer—supplier selection, transportation, and
distribution problems.

Keywords: Network Design, Mixed Integer Linear Programming, Recycling, Agri-Food Supply Chain
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EXTENDED ABSTRACT

Globalization and an increase in exports are playing a progressively important role in
expanding supply chains (SCs) over wide areas. In addition, Supply Chain Management
(SCM) has been gaining strategic importance in terms of its impact on the success
of companies that have become business partners and/or competitors across different
geographic areas. Suppliers, production facilities, distribution facilities, storage facilities,
and collection and recovery facilities are members of the SC, and SCs are dynamic
processes involving a continuous flow of materials, funds, and information within and
between these members across multiple functional areas. SCM determines and oversees
the number of entities, locations, capacities, and flows between SC members. The
dynamics of SCM have changed over the years, as new paradigms have developed in
order to respond to increasing environmental concerns and customer pressures. Lack of
access to agricultural food has become a major problem. Agri-food SCs are attracting
more attention from consumers, companies, government agencies, and researchers due to
problems with food safety and related public health concerns. Sustainability, which has
attracted global attention in recent years, should also be included within the framework
of supplying agricultural food, which is the most important need for people to live
healthy lives. Increasing environmental concerns, the impacts of climate change, social-
environmental awareness, legal regulations of governments, declining resources and
profit margins have increased the need and importance of sustainability. By collecting
used products from end-users as part of the supply process, SCs have become cyclical
and sustainable structures. Based on this transformed structure, the concept of “Closed-
Loop SCM” (CLSC) or “Sustainable SCM” has emerged. One of the most critical factors
affecting agri-food supply chain sustainability is network design. Therefore, we propose
that the design and operation of agri-food supply chains, including network design, should
be subject to stricter regulations.

In this study, we first provide a literature review of operational research methods regarding
the design of agricultural food SCs. Then, we present a new closed-loop network design
application for a sustainable supply chain for peach juice products. In the processed
peach products supply chain farmers are the main suppliers of raw materials. In addition
to buying from farmers, producers sometimes obtain raw materials from large traders
(second-tier suppliers). In these cases, the supply chain is extended as raw materials are
not purchased directly from the farmers. Distributors distribute peach juice from the
manufacturer to retailers or consumers, but retailers are the preferred distribution channel
for manufacturers in marketing their peach juice products, as peach juice consumers consist
of local consumers living in various regions. The manufacturer processes the peaches,
which are procured from farmers or second-tier suppliers in June, July, and August, in
their production center. Peach juice is delivered to the distribution and collection center,
and from there it is forwarded to retailers, who are the customers. The company works
in cooperation with the glass bottle supplier and packaging facilities to package their
final products. In addition, it produces their products in accordance with environment
friendly, sustainable agriculture food sector practices by selling the pulp produced during
the production phase to be turned into organic fertilizer, and by collecting at least some
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of the used glass bottles from customers. The collected glass bottles that are suitable are
then disinfected and reused in the production center, and the others are sold to a recycling
center and then to the glass bottle supplier for reprocessing.

The model developed to analyze the problem of optimizing the agri-food supply chain
network design was formulated based on mixed integer linear programming with the
objective function of maximizing profit, and was verified by solving it in the GAMS
program using a numerical example. The model framework presented in this study
highlights the cost reduction activities within the recycling process, protecting the
environment, and recovering the manufacturing waste into the economy while addressing
farmer—supplier selection, transportation, and distribution problems. It also provides
examples of how to overcome problems that often arise in agri-food systems, offering
guidance to practitioners on key issues to be included in network design of agri-food
supply chains. This peach juice production process implementation study serves as an
example for presenting these modeling and optimization strategies and can be applied
to a wide variety of agri-food SCs with similar characteristics.
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1. Giris

Giliniimiizde kiiresellesme ve ihracattaki artis ile isletmelerin Tedarik Zinciri (TZ) genis
bir alana dagilmis ve farkli cografyalarda is ortagi ve/veya rakip haline gelen isletmelerin
arasinda artan rekabet TZ nin stratejik bir 5nem kazanmasina neden olmustur. Tedarikgiler,
iiretim tesisleri, dagitim tesisleri, depolama tesisleri, toplama ve geri kazanim tesisleri TZ’yi
olusturan {iyelerdir ve TZ bu iiyeler iginde ve arasinda ¢ok sayida islevsel alanda siirekli
malzeme, fon ve bilgi akigini igeren dinamik bir siiregtir (Jain vd., 2009). TZ iiyelerinin
sayisinin, yerinin, kapasitesinin ve aralarindaki akiglarin belirlenmesine Tedarik Zinciri
Yonetimi (TZY) ad1 verilir. TZY ’nin dinamikleri yillar iginde degismis, artan gevresel
kaygilar ve miisteri baskilarma cevap verebilmek icin yeni paradigmalar TZY *ye eklenmistir.

Artan cevresel kaygilar, iklim degisiklilerinin artan etkisi, toplumsal ¢evre bilincinin
artmasi, hiikiimetlerin yasal diizenlemeleri, azalan kaynaklar ve kar marjlari
siirdiirtilebilirlige olan ihtiyaci ve 6nemi arttirmistir. Bu siirecte son kullanicilardan
kullanilmuis iiriinlerin toplanmasityla TZ dongiisel ve siirdiiriilebilir bir yapiya doniismiistiir.
Bu dontligmiis yapiyla birlikte “Kapali Dongii Tedarik Zinciri Yonetimi” (KDTZ) veya
“Stirdiiriilebilir Tedarik Zinciri Y 6netimi” kavrami ortaya ¢ikmistir. Artmakta olan ¢evresel
biling ve siirdiriilebilirligin nemi nedeniyle, Siirdiiriilebilir TZY akademisyenlerden ve
uygulayicilardan daha fazla ilgi gérmeye baslamustir. Literatiirde Siirdiiriilebilirlik, Uglii
Karlilik Yaklagimi (Triple Bottomline-TBL Approach) ad1 verilen bu yap1 ii¢ ana siitun
tizerinde tanimlanmaktadir; ekonomik, ¢evresel ve sosyal faktorler. Son arastirmalar,
siirdiirtilebilir ara¢ ve yontemlerin entegre kullaniminin kuruluslarda bir sinerji yarattigini
ve ayni anda hem operasyonel hem de ¢evresel performansi artirdigimi gostermektedir
(Paksoy vd., 2019). Bu aslinda ¢ok sasirtic1 degildir. Clinkii siirekli iyilestirme icin
kullanilan en popiiler ekonomik paradigmalardan biri olan Yalin Uretimin temel
amaglarindan israflarin yani mudalarin azaltilmasi (malzeme, su, enerji vb.), dogrudan
yesil felsefe ile de ortiismektedir.

19. yiizyilin ikinci yarisindan beri, gida sistemi kiiresellesme olgusundan giiclii bir sekilde
etkilenmistir. Ciftciler ve tiikketiciler arasindaki dogrudan iliskilerin yerini, gesitli aracilari
iceren karmasgik bir aktorler sistemi almistir (Dunne vd., 2011). Biiytik toptancilar ve
siipermarket zincirlerinden olusan bir pazara giris, kiigiik ¢iftgilerin aleyhine rekabeti
artirmustir (Renting vd., 2003). Uretilen toplam gidanin yaklasik %30-35’1, yetersiz
altyap1 ve etkisiz TZ nedeniyle her yil israf edilmektedir (Parwez, 2014). Kiiresellesme
ayrica biyolojik ¢esitlilik ve ekosistemlerde bir ¢okiise, obeziteye ve gida yoksullugunun
artmasina ve tiiketicilerin gida kaynagi ve kalitesi hakkinda yeterli bilgiye sahip olmasinin
imkansizligina neden olmustur (Pulker vd., 2018; Qaim, 2017). Bununla birlikte,
glinlimiizde tiiketiciler, kiiresellesmis bir gida sisteminin olumsuz etkilerine giderek
daha fazla farkina varmaktadir ve ¢iftgilerle yeniden dogrudan bir baglanti kurmaya,
yerel topluluklar1 desteklemeye, saglikli gida tiiketmeye isteklidirler (Duram ve Cawley,
2012). Ayrica, kiiresel gida talebinin 2030 yilina kadar %50 artacagi tahmin ediliyor ve
bu da tiretim ve ulasim i¢in kaynak talebinin artmasina yol agiyor (Allaoui vd., 2018).
Planlayicilar, paydaslar ve arastirmacilar, gelecekte yeterince saglikli gidaya ulasip
ulagsamayacagimizi ve ne pahasina olacagini merak ediyorlar.
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Bu sebeple, 6zellikle gida tedarik zincirleri (GTZ)’de firmalarin, miisteri beklentilerini
karsilamak i¢in rakiplerinden daha hizli ve daha esnek olmasinin yani sira siirdiirtilebilir
paradigmalari uygulamalar1 da gerekmektedir. Tiim bu kosullar géz 6niinde alindig1 zaman
GTZ’de hammaddelerin ¢iftcilerden dogrudan alinarak, aracilardan ortadan kalkmasiyla
hem iireticiler hem de ¢iftciler ekonomik fayda saglamis olacaktir. Cift¢iden direk alinmig
taze ve dogal hammaddeler sayesinde, iiriinlerin insan sagligina olan zararlarinda azalma
saglanacaktir. Son miisteriden kullanilmis {irtinler geri toplanarak, atiklarin ¢evreye zarar
vermesi Onlenmis hem de iirtinlerin geri doniisiimii ile ekonomik fayda saglanmig olacaktir.

Son yillardaki degisimler ve gelismeler 1s181nda, siirdiiriilebilir paradigmalar GTZ ag
tasarimi icin biliylik 6nem arz etmektedir. Bu kapsamda, bu ¢aligmada gida sektoriinde
faaliyet gosteren bir meyve suyu firmasinin TZ ag tasarimi olusturulmustur. Cift¢iden
satin alinan seftalilerin, son miisteriye cam sisede meyve suyu olarak ulasana kadar ki
ve son miisterideki kullanilmis tirtinlerin geri doniisiimiine kadar gegen tiim siiregler igin
GTZ ag tasarimi yapilmustir.

2. Kavramsal Cerceve

Bu boliimde GTZ ag tasarimina iligskin kapsamli bir literatiir taramasina yer verilmistir.
Elestirel bir bakis agis1 saglamak amactyla Tablo 1°de literatiir matrisi olusturulmustur.

Apaiah ve Hendrix (2005), Hollanda’daki yeni proteinli gidalarin tedarik agin1 optimize
eden dogrusal bir model 6nermistir. Gong vd. (2007), taze tarimsal iirlinlerin toplam
envanter tasima maliyetini ve TZ’deki atiklari en aza indirmek i¢in, GTZ ag tasarimi i¢in
bir envanter konum tahsis modeli gelistirmistir. Coziimiin kalitesini artirmak i¢in, bir
yerel arama Pargacik Siirlisii Optimizasyonu (PSO) algoritmasina yerlestirilmistir.
Sonuglar, algoritmanin farkli maliyetler arasindaki ¢atismay1 etkili bir sekilde
cozebilecegini ve Pekin’in ¢abuk bozulan gida dagitim merkezleriyle ilgili gelistirme
kararlarini iyilestirebilecegini gostermektedir. Jiang vd. (2009), bir et-gida TZ’de tedarik
kesintileri meydana geldikten sonra TZ aginin hayatta kalma ve dayanikliligini arttirmak
icin ¢oklu tedarik¢iye dayali esnek bir ag tasarimi igin karigik tam sayili stokastik bir
model gelistirmistir. Onerilen modeli ¢6zmek i¢in Benders ayristirma algoritmasi
kullanilmistir. Modelin uygulanabilirligi ve dogrulugu icin vaka calismasi yapilmistir.
Akkerman vd. (2010), gida dagitim yonetimine yonelik nicel operasyon yonetimi
yaklagimlarin1 ve sektoriin kargilastigi gida dagitim yonetimiyle ilgili zorluklar
aragtirmistir. Literatiiriin gida kalitesi, gida giivenligi ve strdiiriilebilirlik olmak iizere
ii¢ yoniine, ii¢ karar seviyesinde odaklanilmistir: stratejik ag tasarimi, taktik ag planlamasi
ve operasyonel ulasim planlamasi. Zhao ve Lv (2011), tarimsal GTZ’de tesis konumu
ve iiretim kapasitesi se¢imini islemek i¢in karma tamsay1 model gelistirmistir. Cok
kademeli ve ¢ok tiriinlii TZ i¢in tasarim probleminin karmasikligindan dolayi, PSO
algoritmasi dnerilmistir. Hasani vd. (2012), aralikl1 veri belirsizligi altinda stratejik KDTZ
ag1 tasarimi i¢in genel kapsamli bir model 6nermistir. Ogier vd. (2013), tedarikin
mevsimselligi, tirlinler i¢in aktarmalarin sinirlandirilmasi ve ardisik donemler arasinda
depolama imkani olmamasi sebebiyle taze GTZ ag tasarimi i¢in karma tam sayili model
gelistirmistir. Govindan vd. (2014), siirdiiriilebilirligi, bozulabilir bir GTZ aginda dagitim
konusunda karar verme siirecine entegre ederek ¢cok amacli bir optimizasyon modeli
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onermistir. Stirdiiriilebilir TZ ag tasarimi ve bozulabilir bir gida TZ’de ekonomik ve
cevresel hedefleri optimize etmek i¢in zaman pencereli iki kademeli konum yonlendirme
problemi kullanilmistir. Soysal vd. (2014), genel bir sig1r lojistik ag1 probleminde toplam
lojistik maliyetini en aza indirmek ve nakliye operasyonlarindan kaynaklanan toplam
sera gazi emisyonu miktarini en aza indirmek i¢in ¢ok amagcli bir dogrusal programlama
modeli gelistirmistir. Validi vd. (2014), irlanda’da siitiin dagitiminda yer alan iki katmanli
bir TZ i¢in kapasiteli bir dagitim aginin tasarimina yonelik saglam bir ¢6ziim yaklagimi
Onermistir. Cascini vd. (2014), taze GTZ’de hem kiiresel maliyeti hem de ¢evresel etkiyi
en aza indirgemek icin ¢ok amacli, ¢ok iirtinlii, cok katmanli, gok donemli bir karmagik
tam say1l1 dogrusal model gelistirmistir. Onerilen modelin uygulanabilirligi ve dogrulugu
icin bir GTZ ag tasarimi vaka ¢aligmasi ile gosterilmistir. TZ aglarinda hasat sonrasi
kayb1 (PHL) azaltmak i¢in, Nourbakhsh vd. (2016), yeni 6n isleme tesisleri i¢in en uygun
yerleri belirleyerek ve karayolu / demiryolu kapasite genislemesini optimize ederek tahil
nakliyesi ve altyap1 yatirimi i¢in optimum lojistigi belirleyen bir matematiksel model
Onermigtir. Marco Bortolini vd. (2016), isletim maliyeti, karbon ayak izi ve teslimat siiresi
hedefleri goz 6niinde bulundurularak taze gida dagitim aglarmin taktiksel optimizasyonunun
istesinden gelmek i¢in ii¢ hedefli bir TZ ag1 6nermistir. Uygulanabilirligi dogrulamak
igin bir dizi Italyan iireticiden birkag Avrupali perakendeciye taze meyve ve sebzelerin
dagitimini ele alan gercek bir vaka ¢alismasi kullanilmistir. Colicchia vd. (2016), hem
verimli hem de ekolojik olarak saglam olan bir TZ ag1 tasarimi i¢in ¢ok amagli matematiksel
model gelistirilmistir. Onerilen modelin uygulanabilirligi ve dogrulugu i¢in Lindt &
Spriingli firmasinin ¢ikolata iirlinlerinin dagitimi vaka c¢alismasi ile gosterilmistir.
Sonuglar, maliyet odakl1 ag optimizasyonunun ¢evre i¢in yararl etkilere yol agabilecegini
ve dagitim maliyetlerindeki kii¢iik bir artigin, ¢evresel performanstaki biiyiik bir
iyilestirmeyle dengelenebilecegini gostermektedir. Mohammed vd. (2017a), ilk olarak
helal et iirlinlerinin biitiinliigiiniin izlenebilirligini artirmak i¢in 6nerilen bir RFID tabanlt
yonetim sistemi tarafindan izlenen {i¢ kademeli bir helal et tedarik zinciri (HMSC) aginin
ekonomik fizibilitesini aragtirmak i¢in deterministik ¢cok amach karisik tamsay1 dogrusal
programlama modeli gelistirmis ve onerilen RFID tabanli HMSC agini, su hedeflere
dayali olarak optimize etmek i¢in kullanmistir; 1- Helal et tirtinlerinin ortalama biitiinliik
sayisini en st diizeye ¢ikarmak, 2- yatirim getirisini (ROI) en iist diizeye ¢ikarmak, 3-
tesislerin kapasite kullanimini en st diizeye ¢ikarmak ve 4- onerilen RFID izleme
sisteminin toplam yatirim maliyetini en aza indirmek. Ikinci olarak, biitiinliik yiizdesinin
degerini degistirerek Helal et Uriinlerinin sayis1 tizerindeki etkisini incelemek igin bir
stokastik programlama modeli gelistirmistir. Gelistirilen modellerin gergek bir vaka
caligmasi kullanilarak uygulanabilirligini gosterilmistir. Mohammed ve Wang (2017),
toplam nakliye maliyetini, nakliye araclarinin sayisini ve et tirlinlerinin teslim siiresini
en aza indirmeyi amaglayan uygun maliyetli et TZ ag1 tasarimi i¢in ¢ok amacli olasilikli
bir model gelistirmistir. Gelistirilen ¢ok amagli modelin ve dnerilen ¢6ziim yontemlerinin
etkililigi ve uygulanabilirligi bir vaka ¢aligmastyla gosterilmistir. Mohammed vd. (2017b),
helal et tirlinlerinin biitiinliigiiniin izlenebilirligini artirmak i¢in bir Helal et TZ ag1 tasarimi
icin RFID 6zellikli bir izleme sistemi gelistirmistir. Onerilen RFID destekli izleme
sisteminin ekonomik fizibilitesini arastirmak i¢in ¢ok amacli bir model gelistirmistir.
Gelistirilen matematiksel modelin uygulanabilirligi ve dogrulugu i¢in bir vaka ¢aligmasi
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yapilmigtir. Miranda-Ackerman vd. (2017), tedarikei, liretim ve pazar seviyelerinden
olusan li¢ asamali bir yesil TZ aginin cok amagli optimizasyonu modellemistir. Modelin
uygulanabilirligi ve dogrulugu bir portakal suyu TZ vaka caligsmasiyla gosterilmistir.
Mohammed vd. (2017¢), toplam uygulama ve operasyon maliyetinin en aza indirilmesi
ve miisteri memnuniyetinin ve iiriin kalitesinin en st diizeye ¢ikarilmasi agisindan bir
et TZ ag1 i¢in uygun maliyetli bir ag tasarimi elde etmeyi amaglayan ¢ok kriterli
optimizasyon modeli gelistirmistir. Modelin uygulanabilirligini ve 6nerilen ¢oziim
yaklasimlarinin performansini incelemek i¢in bir vaka ¢alismasi yapilmistir. Gholamian
ve Taghanzadeh (2017), uzun vadeli tedarik¢i se¢imi kararlarini, yeni silolar1 yerlestirmeyi,
bugdayn ve iriinlerinin orta vadeli atama ve dagitim kararlarini iceren entegre bugday
tiriinleri TZ ag tasarimi i¢in bir model gelistirmistir. Allaoui vd. (2018), ilk asamada
Analitik Hiyerarsi Siireci (AHP) yontemine ve Sirali Agirlikli Ortalama (OWA) toplama
yontemine dayali melez ¢ok kriterli karar verme yontemi kullanarak paydas se¢imi
yapmistir, ikinci asamada TZ’yi optimize etmek i¢in ilk agamada elde edilen sonuglari
kullanarak ¢ok amacli bir matematiksel model gelistirmistir. Modelin uygulanabilirligini
ve verimliligini bir tarim-gida sirketinin vakasi ile gdsterilmistir. M. Bortolini vd. (2018),
siirdiiriilebilirligi artirmak amaciyla tek kullanimlik ve yeniden kullanilabilir olmak {izere
iki farkli paketleme kab1 kullanmistir. Bu ambalaj kaplarinin maliyetleri ve emisyonlari
dogal olarak farlidir. Paketleme kabi en iyi se¢imi, depolama / isleme diigtim lokasyonu
ve akis dagitimini belirlemek amaciyla taze meyve ve sebze dagitimi zinciri ag tasarimi
icin ¢ift amagh karigik tam sayili dogrusal programlama modeli gelistirmistir. Modelin
uygulanabilirligi italya’nin Emilia-Romogna bolgesinden gercek bir vaka ile gdsterilmistir.
Barsing vd. (2018), GTZ’de kisa raf 6mrii ve yliksek cesitlilik sebebiyle olusan belirsizlik,
ongoriilemezlik ve karmagiklik seviyesini azaltmak ve ortadan kaldirmak i¢in ¢apraz
yerlestirme merkezi kullanmistir. Paydaslar arasinda malzeme veya bilgi akisina dayanarak
n tane ¢apraz yerlestirme tesisinden birini segmek icin yeni bir yaklasim gelistirmistir.
Das (2019), 6nemli miktarda atik ve emisyon lireten mevcut GTZ uygulamalarinin
smirlarinin iistesinden gelmek ve performanslarini iyilestirmek i¢in esneklik kriterlerini,
yalin ve yesil tabanli uygulamalari biitiinlestiren siirdiirtilebilir bir GTZ ag1 tasarim modeli
gelistirmistir. Modelin uygulanabilirligi 6rnek bir eyaletin sebeke ag1 ile gosterilmistir.
Rohmer vd. (2019), kiiresel GTZ baglaminda siirdiiriilebilirlik konularini ele alan yeni
bir ag tasarimi gelistirmistir. Alternatif iiretim ve tiiketim senaryolarinin yani sira
birbirleriyle celisen hedefler arasindaki ddiinlesmeleri, beslenmeyle ilgili bir vaka
caligmasiyla géstermistir. Darestani ve Hemmati (2019), bozulmalarla ilgili belirsizlikleri
dikkate alirken, ¢abuk bozulan mallar i¢in bir TZ ag1 modeli énermistir. Onerilen model
toplam sebeke maliyetlerini en aza indirmek ve sera gazi emisyonlarini en aza indirmek
lizere iki alt amag icermektedir. iki amagli modeli ¢6zmek icin genel agirliklandirma
yontemi ve Torabi-Hassini yontemi kullanilmigtir. Ghanbari ve Bashiri (2019), esnek
tarimsal GTZ tasarlamak i¢in hem tedarik¢iler hem de dagitim merkezleri i¢in kesinti
senaryolarin1 dikkate alan iki asamali stokastik model gelistirmistir. Yikici olaylara
ragmen hizli tepki verebilmek icin su ti¢ stratejiyle esnek bir model olusturmustur; 1-
Yedekleme tesisini tedarik¢ilere ve dagitim merkezlerine ayirmak, 2- tedarikgiler ve
dagitim merkezlerinde ¢oklu kaynak kullanimi, 3- Tedarikeiler i¢in kesinti olasiligini
azaltmak icin azaltma stratejileri. Sonuglar, TZ i¢in esnek stratejilerin uygulanmasinin
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daha fazla kar elde edecegini ve maliyetlerden tasarruf saglayacagini kanitlamistir.
Pourmohammadi vd., (2020), iran’da bugday TZ nin yeniden tasarlanmas1 ve planlanmasi
i¢cin uzun vadeli ve kisa vadeli depolama tesisleri ile bugday kalitesi arasindaki farklari
dikkate alan karma tam say1l1 dogrusal matematiksel bir model gelistirmistir. Mohammadi
vd. (2020), islenmis gida endiistrisindeki TZ’yi sabit raf omiirlii iiriinlerle tasarlamak
icin ¢ok amagli bir model 6nermistir. Ekonomik bir endeks olarak kar maksimizasyonu
ile ekonomik, imalat sektoriinde karbondioksit emisyonlar1 ve atik su aritma endeksi ile
cevresel ve sosyal bir endeks olarak yaratilan ig sayisini en iist diizeye ¢ikarma modelin
hedefleri arasinda bulunmaktadir. Biuki vd. (2020), siirdiiriilebilirligin i¢ boyutunu TZ
uygulamalarma dahil etmek icin iki asamali bir yaklasim &nermistir. ilk asamada,
stirdiiriilebilir bir TZ’ nin planlanmasina yardimei olmak i¢in ¢cok amagh bir Karigik Tam
Say1 Programlama modeli tasarlamstir. Tkinci asamada, problemi ¢ozmek i¢in Genetik
Algoritma (GA) ve PSO algoritmasi paralel ve seri kombinasyonlar1 olarak iki melez
metasezgisel yontem kullanilmistir. Mogale vd. (2020), siirdiirtilebilir gida tahil TZ i¢in
iki tarafli, maliyeti ve karbondioksit emisyonunu ayni anda en aza indirmeyi amaglayan
karar destek modeli gelistirmistir. Model, ¢cok kademeli, ¢ok dénemli, ¢ok modlu
tagimacilik, coklu kaynak bulma ve dagitim, ¢esitli nedenlerden kaynaklanan emisyonlar,
heterojen kapasiteli araglar ve siirli kullanilabilirlik ve kapasiteli depolar gibi bircok
sorun Ozelligini kapsamaktadir. Jouzdani ve Govindan (2021), bozulabilir gida tirtinleri
TZ’de maliyet, enerji tiiketimi ve trafik sikisikligini optimize etmek i¢in siirdiiriilebilirligin
TBL yaklasimini dikkate alarak ¢ok amagli bir matematiksel model gelistirmistir. Uriin
omiir belirsizligi bir Weibull rastgele degiskeni olarak modellenmis ve gida
bozulabilirliginin bir karar degiskeni olarak kabul edilen ara¢ buzdolabi kullanimindan
etkilendigi varsayilmistir. Calismada %15°lik bir ekonomik uzlasma, tedarik zinciri ag1
tasariminin siirdiiriilebilirligini %150 oraninda artirabilir sonucuna varilmistir.

3. Yontem ve Model Cergevesi

Bu ¢alismada seftali suyu iiretimi {izerine bir siirdiiriilebilir kapali dongii tarim gida
tedarik zinciri ag1 yapisi incelenmistir. Islenmis seftali iiriinlerinin tedarik zinciri
sisteminde, ¢iftgiler ana hammadde tedarikgileridir. Cift¢ilere ek olarak, tireticiler bazen
hammaddeleri biiyiik tiiccarlardan ( 2. Kademe Tedarikgiler) da temin etmektedir. Bu
durumda, dogrudan ¢iftgilerden hammadde alinmamasi nedeniyle tedarik zinciri daha
uzun olabilmektedir. Distribiitorler, seftali suyunu iireticiden perakendecilere veya
tilketicilere dagitir. Perakendeciler, {ireticilerin seftali suyu iiriinlerini pazarlamak i¢in
en cok tercih ettikleri alternatiftir. Seftali suyu tiiketicileri, farkli bolgelerde yasayan
yerel tiiketicilerden olugsmaktadir.

Seftali suyu tedarik zinciri konfiglirasyonu Sekil 1>de sunulmustur. Firma, haziran, temmuz
ve agustos aylarinda giftciler veya 2. kademe tedarik¢ilerden temin ettigi seftalileri tiretim
merkezinde isleyerek seftali suyu nihai tiriinii seklinde dagitim ve toplama merkezine
oradan da miisterisi konumundaki perakendecilere ulastirir. Elde ettigi nihai {iriinlerin
ambalaj ve paketlenmesi i¢in cam sise tedarik¢isi ve ambalaj tesisleri ile isbirligi igerisinde
olan firma, ayrica liretim asamasinda ortaya ¢ikan posay1 organik glibreye doniistiirmek
lizere satarak ve miisterilerden kullanilmis cam siseleri belli oranda geri toplayarak da
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cevreye duyarli siirdiiriilebilir tarim gida sektdriine uygun tiretim yapmaktadir. Toplanan
cam siselerden uygun olanlar dezenfekte edilip iiretim merkezinde yeniden kullanilirken
kalan kisim ise yeniden islenmek iizere geri doniisiim merkezine oradan da tekrar cam

sise tedarik¢isine satilmaktadir.

Tablo 1. Tarim-Gida Tedarik Zinciri Literatiir Matrisi

Yazar Gveleneksel Ka{) alt Dongii Siirdiiritlebilirlik Gida Tiirii Coziim Yontemi
Ag Tasarimy | Ag Tasarimi

Apaiah ve Hendrix (2005) v Proteinli Gida LP
Gong vd. (2007) v Bozulabilir Gida PSO
Jiang vd. (2009) v Et MISP
Zhao ve Lv (2011) v Elma PSO
Hasani vd. (2012) v Bozulabilir Gida MILP
Ogier vd. (2013) v Taze Gida BD, DSSP
Govindan vd. (2014) v v Bozulabilir Gida | MOPSO, AMOVNS
Soysal vd. (2014) v v Et MOLP

. TOPSIS, MOGA-II,
Validi vd. (2014) v N Mandira NSGA-II
Cascini vd. (2014) v Sebze MILP
Nourbakhsh vd. (2016) v Tahil MILP
Bortolini vd. (2016) v v Taze Gida TOLP
Colicchia vd. (2016) v Cikolata MOMP
Mohammed vd. (2017a) v Helal Et MOMILP
Mohammed ve Wang (2017) v Et MOPP
Mohammed vd. (2017b) v Helal Gida POS
Miranda-Ackerman vd. (2017) v v P"“al;ilyll\fey"e LCA, GA, TOPSIS
Mohammed vd. (2017c¢) v Et MCOM
Gholamian ve Taghanzadeh (2017) v Bugday MILP
Allaoui vd. (2018) v v Genel Gida HDMM, MOMP
Bortolini vd. (2018) v Taze Gida BOMILP
Barsing vd. (2018) v Hazir Yemek SNA
Das (2019) v v Genel Gda Mathematical

Programming
Rohmer vd. (2019) v v Besleyici Gida MOLP
Darestani ve Hemmati (2019) v Bozulabilir Gida | CCM, WSM, THM
Ghanbari ve Bashiri (2019) v Genel Gida TSSP
Pourmohammadi vd. (2020) v Bugday SBSP
Mohammadi vd. (2020) v v Genel Gida AUGMECON
Biuki vd. (2020) v v Bozulabilir Gida PSO, GA
Mogale vd. (2020) v Tahil MOPSO, NSGA-II
Jouzdani ve Govindan (2021) v v Bozulabilir Gida RMCGP
Bu Calisma v v Seftali Meyve MILP
Suyu

LP: Linear Programming, PSO: Particle Swarm Optimization, MISP: Mixed Integer Stochastic Programming, MILP: Mixed Integer Linear Programming, MOPSO: Multi-Objective Particle
Swarm Optimization, AMOVNS: Adapted Multi-Objective Variable Neighborhood Search, MOLP: Multi-Objective Linear Programming, BD: Benders Decomposition, DSSP: Dynamic
Slope Scaling Procedure, TOPSIS, MOGA-II: Multi-Objective GA of kind II, NSGA-II: Non-Dominated Sorting GA of kind II, TOLP: Three Objective Linear Programming, MOMP: Multi-
Objective Mathematical Programming, MOMILP: Multi-Objective Mixed Integer Linear Programming, MOPP: Multi-Objective Possibilistic Programming, POS: Pareto Optimal Solution,
LCA: Life Cycle Assessment, GA: Genetic Algorithm, MCOM: Multi-Criteria Optimization Method, HDMM: Hybrid Decision-Making Method, BOMILP: Bi-Objective Mixed Integer
Linear Programming, SNA: Social Network Analysis, CCM: Comprehensive Criteria Method, WSM: Weighted Sum Method, THM: Torabi-Hassini Method, TSSP: Two-Stage Stochastic
Programming, SBSP: Scenario-based Stochastic Programming, AUGMECON, RMCGP: Revised Multi-Choice Goal Programming
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Geri Doniisim Merkezi
Cam Sige Tedarikeisi er nlﬁg‘l rke:

i
Ciftci Balgeleri (4)
0
Qt dek-a-(1-y) Miisteriler
e %ﬁ \\ Uretlrn Merkezi Dagitim ve an.!lama Merkezi
" i ¥ y

i
2. Kademe Tedanlu;ner (2) @
o DrganikﬁuhreTesisi k
XA Amhala]Tesisl Perakendeciler (6)
—_— e Ak %\‘E
—_ — — » TersAkig ‘

Sekil 1. Seftali Suyu Uretimi igin Temsili Kapali Déngii Tarim-Gida Tedarik Zinciri Ag1

Probleme iliskin bazi varsayimlar:
1) Tek tip bir nihai {iriin (1 1t’lik seftali suyu) tiretilmektedir.

2) Yeni bir cam sise ile yikanip dezenfekte edilen veya geri doniistiiriilen bir cam sise
arasinda hicbir fark yoktur.

3) Uretim kapasitesi tiim nihai iiriin gereksinimi i¢in yeterlidir.
4) Tim maliyet ve satis fiyati bilgileri bilinmektedir.

5) Her bir déonem igin misterilerin (perakendeciler) talebi kesin olup tiimiiyle
karsilanmaktadir.

6) Yok satma olmadig1 varsayilmistir.
3.1. Matematiksel Model

Model, yukaridaki varsayimlara dayanarak talebi karsilamak tizere kar1 en biiyiiklemeye
calismaktadir.

Indisler

i: Ciftci Bolgeleri (i=1, 2, ..., I)

j: 2. Kademe Tedarikgiler (j=1, 2, ..., J)
k : Perakendeciler (k=1, 2, ..., K)

t: Periyot (t=1, 2, ..., T)
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Parametreler

Pcic ¢ 1. ¢ifici bolgesinden t periyodunda seftali satin alma maliyeti (b)

Pt 2 j. 2. kademe tedarikgisinden t periyodunda seftali satin alma maliyeti()
dc; : i. ¢iftci bolgesi ile iiretim merkezi arasindaki mesafe(km)

di; : j. 2. kademe tedarikgisi ile iiretim merkezi arasindaki mesafe(km)

dd : Uretim merkezi ile dagitim ve toplama merkezi arasindaki mesafe(km)
dp;. : Dagitim ve toplama merkezi ile k. perakendeci arasindaki mesafe(km)
Cc; : i. ¢iftci bolgesinin seftali iiretim kapasitesi(ton)

Ct;: j. 2. kademe tedarikginin seftali iiretim kapasitesi(ton)

dey, : k. perakendecinin(miisterinin) t donemindeki seftali suyu talebi(lt)

a : Uretim merkezinin seftali isleme maliyeti (b/ton )

sa : Bir koli seftali suyu satis fiyati(t/g It)

sb : Organik giibre tesisine seftali posast satis fiyati(t/ton)

sc ¢ Geri doniisiim merkezine kullanilmig cam sise satis fiyati(t/adet)

ta : Birim seftali tasima maliyeti (ton)

tb : Birim seftali suyu tagima maliyeti (It)

ps : Cam gise tedarik¢isinden 1 litrelik cam sise satin alma maliyeti (t/adet)

pk : Ambalaj tesisinden karton kutu satin alma maliyeti (b/adet)

o :Miisterilerden dagitim ve toplama merkezine geri dénen cam sise yiizdesi (%)

B :Islenmis seftaliden agiga ¢ikan posa yiizdesi (%)
y :Yeniden kullanilacak cam sise yiizdesi (%)

g :Karton kutu hacmi (alabildigi 1 It’lik sise sayisi)
f: 11t seftali suyunun agwrligi (ton)

h : Seftali suyunun stok maliyeti (t/1t)

Karar Degiskenleri

X, ¢ t perivodunda i ¢ifigisinden iiretim merkezine tasinan seftali miktart (ton)

J

Y, : t perivodundaj 2. kademe tedarikgidem tiretim merkezine tasinan seftali miktari (ton)

Z, : t periyodunda tiretim merkezinden dagitim ve toplama merkezine tasinan seftali

suyu miktart (It)
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0, : t periyodunda cam sise tedarikgisinden tiretim merkezine gelen cam sise miktart (adet)
Vi : t periyodunda ambalaj tesisinden tiretim merkezine gelen karton kutu miktari (adet)

W, : t periyodunda iiretim merkezinden organik giibre tesisine gonderilen seftali posasi
miktart (ton)

Ry, : t periyodunda dagitim ve toplama merkezinden k perakendecisine gonderilen sefiali
suyu miktari (1t)

1, : t periyodunda dagitim ve toplama merkezinde bulunan seftali suyu stok miktari (It)
Amac¢ Fonksiyonlar:

Amag fonksiyonu, toplam kar1 maksimize etmektir. Yani model, toplam geliri maksimize
ederken toplam maliyeti minimize eder. Bu nedenle amag fonksiyonu toplam gelirin
(TG), toplam maliyete (TM) olan farki seklinde hesaplanmaktadir. Iki kisimdan olusan
amag fonksiyonu agagidaki gibidir:

7 =TG-TM (D

1) Toplam Gelir (TG): Firma, seftali suyu nihai iirinii basta olmak {izere, seftali posasi
ve geri doniistiiriilecek cam sise satis1 ger¢eklestirmektedir. Bu yiizden TG asagidaki
gibi ii¢ kisimdan olugmaktadir.

TG= Xk Xt Rye- (?) + Xt Wesb + X X deye.a. (1 —y).sc (2)

2) Toplam Maliyet (TM): Firma, toplam satin alma maliyeti (TSM), toplam tiretim
maliyeti (TUM), toplam tasima maliyeti (TTM) ve seftali suyu stok maliyeti (SM)
olmak tizere dort farkli maliyete katlanmaktadir. Bu yiizden TM asagidaki gibi formiilize
edilmistir.

TM =TSM + TUM + TTM + SM (3)

2.1) Toplam satin alma maliyeti (TSM): TSM’nin ilk kismi, tiretim merkezinin seftali
talebini karsilamak tizere giftcilerden ve 2. kademe tedarikgilerinden yapilan satin alma
maliyetlerini, ikinci kisim seftali sularin1 ambalajlamak i¢in kullanilan cam sise satin
alma maliyetini ve liglincii kisimda cam siseleri paketlemek {izere kullanilan karton kutu
satin alma maliyetini gdstermektedir.

TSM= (ZiZt Xit- PCi¢ + X 2t Yie- ptjt) + (2t Qe-ps) + (Xt Ve pk) 4)

2.2) Toplam iiretim maliyeti (TUM): Uretim maliyeti; fabrikada seftalinin islenmesi i¢in
tilkketilen kaynaklarin (elektrik, su, makine, is¢ilik vb.) toplam maliyetleri hesaplanarak
tek kalem seklinde (a) asagidaki gibi hesaplanmustir.

TUM = a. (ZiZt Xie + X Xt Y]t) O]

2.3) Toplam tasima maliyeti (TTM): Modelde tasima hammadde ve nihai {irlin bazinda
ele alinmustir. Ciftgilerden ve 2. kademe tedarikgilerinden {iretim merkezine yapilan seftali
(hammadde) birim tasima maliyetleri (za) esit kabul edilmistir. Ayrica, tiretim merkezinden
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dagitim ve toplama merkezine ve dagitim ve toplama merkezinden perakendecilere olan
seftali suyu (nihai {iriin) tasima maliyetlerinin (¢b) de esit oldugu kabul edilmistir. Buna
gore toplam tagima maliyeti asagidaki gibi hesaplanmaktadir.

TTM= ta. (Zl Y Xje- dej + X Xt Ve dtj) +th. (Xt Z;.dd + X Xt Ryt - dpi) (6)

2.4) Stok maliyeti (SM): Fabrikada iiretilen seftali sularinin tiimii dagitim ve toplama
merkezine gonderilmektedir. Buradaki seftali sular talep miktarinca perakendecilere
iletilirken, kalan kisim ise sonraki donemlerde satilmak iizere stoklanir ve maliyeti
asagidaki gibi hesaplanir.

SM=Y,I,.h (N
Kisitlar
(Zixit + 2 Y]t) —(Zef+Wp =0, Vit ®)
Zi — (Qt + Yk dege-1) - a. )/) =0, \43 9)
(Qt+2kd:k(t—1)'a-y) —v,=0, v (10)
.B-(Zixit‘l'Zijt)_(Wt):O ) Vit (11)
(Ze+121) = GrRee +1) =0, vt (12)
Ry: = deye vk, t (13)
Xie < Ccy Vi, t (14)
Y, <cCt, vj, ¢ (15)
X, Vi, W, 2 0, Vi j t (16)
Z,Qu, Ve, Ry, Iy = 0, tamsayt Vk, t (17)

Kisit (8)-(12)-Denge Kisitlaridir-11ki, iiretim merkezine gelen seftali miktarinin, gikan
seftali suyu ve posasi miktarina esit olmasini saglar; ikincisi, yine tiretim merkezine
gelen sise miktarinin tiretilen seftali suyunu siselemek icin gerekli olan sise miktari kadar
olmalidir. Yani gelen sise miktar1 {iretim merkezinden dagitim ve toplama merkezine
gonderilen nihai iirlin sige ihtiyacini karsilamalidir; tiglinciisi, satin alinacak karton kutu
miktarini belirler, iretim merkezine gelen sise miktar1 karton kutu hacmine (g) boliinerek
paketleme icin gerekli olan karton kutu miktar1 bulunur; dérdiinciisii, islenmis seftaliden
ac1ga cikacak posa miktarini belirler; son denge kisiti ise dagitim ve toplama merkezine
giren ve ¢ikan tiriin miktarini esitler. Kisit (13)-7alep Kisiti- perakendecilere gonderilen
seftali sularinin talebi karsilamasi gerektigini; Kisit (14), (15)-Kapasite Kisitlari- sirasiyla
giftcilerden ve 2. kademe tedarik¢ilerinden iiretim merkezine tasian seftali miktarinin
ilgili giftci ve tedarikginin kapasitesinden fazla olamayacagini; Kisit (16) ve (17) -Isaret
Kisitlari- ise karar degiskenlerinin negatif olmamasi ve tamsay1 olmasi gerektigini
gostermektedir.

3.2. Sayisal Ornek ve Bulgular

Bu boliimde, Tiirkiye’de faaliyet gosteren X meyve suyu iireticisinin seftali suyu-gida
tedarik zinciri ag tasarimi problemi, onerilen siirdiiriilebilir modelin uygulanabilirligini
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gostermek i¢in kullanilmistir. 1995 yilinda yerli sermaye ile ticari hayatina baglayan
X sirketi, %100 meyve suyu ireten sektoriin 6nde gelen firmalarindan biri olarak
hizmet vermektedir. Anonim sirketinin gizlilik politikasi nedeniyle, sirketin ad1 ve vaka
calismasindaki bazi veriler buradan degistirilerek rapor edilmistir. Modelin planlamasi 3
periyot lizerinden yapilmstir. Ciftcilerin oldugu 4 ayr1 bolge, 3 ayri 2. kademe tedarikei,
6 perakendeci ve 1’er iiretim merkezi, cam sise tedarikg¢isi, ambalaj tesisi, organik
giibre tesisi, dagitim ve toplama merkezi, geri doniisiim merkezi ve ¢ok sayida miisteri
bulunmaktadir. Uretim merkezinin miisterisi perakendecilerdir ve perakendeciler ile
miisteriler arasindaki alis veris dikkate alinmamaktadir. Ton basina seftali isleme maliyeti
(a) 500b tasima maliyeti (ta) 0,031 iken litre basina seftali suyu tasima maliyeti 0,0005h
dir. Nihai iiriin (12 litre seftali suyu kolisi) satis fiyat1 (sa) 40b, organik giibre merkezine
ton basina seftali posasi satis fiyati (sb) 60b, geri doniisiim merkezine kullanilmig birim
cam sise satis fiyati (s¢) 0,100 olarak ele alinmistir. 1 litrelik cam sise satin alma maliyeti
(ps) 0,201 iken birim karton kutu hacmi (g) 12 adet 1 litrelik sise biiylikliigiinde ve
satin alma maliyeti ise (pk) 0,150°dir. 1 litre seftali suyunun agirligr (f) 0.0013 ton ve
stok maliyeti ise () 0.03%’dir. Islenmis seftaliden agiga cikan posa yiizdesi (8) 0.20,
geri donen sise yiizdesi (@) 0.40 ve yeniden kullanilacak sise yiizdesi (p) 0.17’dir. Uriin
talebi her zaman birimi i¢in 7 adettir. Uretim merkezi ile dagitim ve toplama merkezi
arasindaki mesafe (dd) 1500 km’dir. Diger parametreler asagida Tablo 2, Tablo 3 ve
Tablo 4’de verilmistir.

Tablo 2. Seftali satin alma maliyetleri (&)

Periyot
1 2 3
1 500 450 520
2 550 500 570
Ciftci bolgeleri
3 530 480 550
4 515 460 565
1 2 3
1 590 510 600
2. kademe tedarikgiler 2 630 560 650
620 550 630

Tablo 3. Tedarik zinciri iyeleri arasindaki mesafeler (km) ve kapasiteler (ton)

1 2 3 4 5 6
de; 3000 3020 3015 2980

ds; 200 185 160

dpy 100 120 200 210 178 150
Ce; 98 80 75 150

cy, 60 70 75
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Tablo 4. Miisteri talepleri (7z)

Periyot
1 2 3
1 20000 36000 30000
2 32000 30000 15000
Perakendeciler 3 30000 20000 23000
4 25000 40200 25000
5 40000 40900 40000
6 30000 30900 30000

Gelistirilen karma tam sayili dogrusal programlama modeli bu veriler dogrultusunda,
Windows 10 isletim sistemi {lizerinde ¢alisan 16 GB RAM’li 2.20 GHz Intel® Core™
i7-8750H CPU islemciye sahip bir bilgisayarda GAMS 24.0.1/CPLEX paket programi
kullanilarak 1 saniyeden kisa bir siirede ¢oziilmiis ve asagidaki sonuglar elde edilmistir
(Tablo 5).

Tablo 5. Optimal amag fonksiyonu degeri (f)

Amac¢ Fonksiyonu Degeri

TG 1821686.09
™ 1494672.96
TSM 555716.23
TUM 437131.50
TT™M 498017.28
SM 3807.96

V4 327013.12

Coziim sonuglarina gore toplam gelir 1821686.09b, toplam maliyet 1494672.961, kari
maksimize eden optimum amag fonksiyonu degeri ise 327013.12bdir. Firma i¢in mali
giderler olarak en fazla satin alma sonrasinda sirasiyla tagima, iiretim ve stok kalemleri
gelmektedir. Tiim donemlerin optimal akist Sekil 2>de gosterilmektedir.
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4. Tartisma

Bu boliimiinde ¢6ziim sonucu elde edilen bulgular Sekil 2 {izerinden agiklanmistir. Burada
kara kutu icerisinde gosterilen ¢ift¢i ve 2. kademe tedarikgileri, ilgili donemde aktif
olmayan, herhangi bir satig gerceklestirmeyen elemanlar1 resmetmektedir. Diiz ¢izgili
oklar ileri, kesikli ¢izgiler tersine akislar1 gostermektedir. Cizgilerin lizerindeki sayilar
akis miktarini, oklar ise akis yoniinii belirtmektedir. Buna gore; Firma ilk donem satin
alma maliyetleri daha diisiik olan 1 ve 4 numaral bolgelerde bulunan ciftcilerden ve
1 numarali 2. kademe tedarik¢isinden seftali temin ederek liretimi gergeklestirmistir.
Ikinci dénem ise seftali maliyetlerinin diisiisiiyle birlikte 2 numarali blgede bulunan
ciftciler diginda tiim ¢iftci ve tedarikcilerden miimkiin oldugunca seftali temin ederek
hem 2. dénemin talebini hem de sonraki donem talebinin biiyiik kismini kargilayacak
sekilde tiretim yapmistir. Boylece dagitim ve toplama merkezinde fazla seftali suyu
stoku tutarak bir sonraki donemde beklenen hammadde fiyat artis1 sebebiyle olusacak
zararin Oniine ge¢cmistir. Ayrica, iiretilen seftali suyunu siselemek i¢in bir 6nceki donem
toplanan cam siselerden uygun olanlar dezenfekte edilip kullanilmis kalan kisim ise cam
sise tedarik¢isinden satin alinarak karsilanmistir. Son donem ise kalan talebi karsilamak
icin sadece 1 numarali tedarik¢iden seftali temin edilerek iiretim gerceklestirilmis, kalan
kisim dagitim ve toplama merkezindeki stoktan karsilanmistir. Yine siselemek i¢in hem
onceki donem toplanip dezenfekte edilen hem de satin alinan yeni siseler kullanilmistr.

Gelistirilen modele ait ¢6ziim sonuglarinin igletmenin karini artirmak iizerine iyilestirilmesi
icin, duyarlilik analizi yapilacak ve elde edilen bulgular genisletilecektir. Isletme igin
mali giderler bazinda satin alma kalemi en fazla oldugundan, bir sonraki asamada giftci
ve 2. kademe tedarikgilerin tedarik zincirine ektisi lizerine bir analiz gergeklestirilecektir.

4.1. Duyarhhk Analizi

Bu boliimde olusturulan model i¢in Cift¢i ve 2. Kademe tedarikgi kapasite parametreleri
degerlerindeki degisimin, problemin amag¢ fonksiyonu degeri ve ag tasarimi lizerine
olan etkileri incelenmistir. Tablo 6’deki sonuglara gore ¢iftci kapasiteleri artikga amag
fonksiyonu degeri de genel olarak artmaktadir. Cift¢i kapasiteleri %25, %50, %75 ve %100
arttirlldiginda toplam kar sirasiyla %0.8, %1.3, %1.8 ve %2.1°lik bir artig gdstermistir.
Ayrica Tablo 6’den elde edilen verilere gore tiim senaryolarda 1. Cift¢iden ilk iki donem,
4. Ciftciden ise sadece ikinci donem ( seftali fiyatlarinin diigtiigii sezon) ful kapasite {iriin
satin alinmistir. Ciftei kapasiteleri artirildik¢a firma oncelikle bu tedarikgilerden iiriin
almaya yoneldiginden 3 numarali ¢ift¢iden ilk senaryodan sonra 2 numarali ¢ift¢iden ise
hi¢bir senaryoda iiriin satin alinmamaigtir.

Tablo 7°daki sonuglara gore 2. Kademe tedarikei kapasiteleri artik¢a yine amag fonksiyonu
degeri de genel olarak artmaktadir. 2. Kademe tedarikei kapasiteleri %25, %50, %75 ve
%100 arttirildiginda toplam kar sirastyla %0.6, %1, %1.3 ve %1.7°lik bir artig gostermistir.
Ayrica Tablo 7°dan elde edilen verilere gore tiim senaryolarda 1. tedarik¢iden ilk iki donem, 3.
tedarik¢iden ise sadece ikinci donem ful kapasite {iriin satin alinmigtir. Yine, 2. Tedarik¢iden 2.
donem ilk iki senaryoda ful kapasite sonraki senaryolarda ise firma dncelikle 1 ve 3 numaral
tedarikgilerden {iriin almaya yoneldiginden kapasitesinin altinda iiriin satin alinmaistir.
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Buradan hareketle, ¢iftci ve tedarikgilerin etkinligi iizerine yapilan duyarlilik analizleri

sonucunda, dogru ( en uygun) ¢iftcileri tarlalarini1 daha verimli hale getirmeleri tizerine

tesvik ederek daha fazla miktarda {irlin ¢ikmasini saglamak; yine dogru tedarikgileri de

satin alma sozi lizerine hasat zamani daha fazla iiriin temin etmeleri konusunda tesvik

etmek, firmanin satin alma maliyetlerini biiyiik 6l¢iide diisiirecek ve kar1 en biiyiikleme

amacina dair bilyilik avantaj kazandiracaktir. Bu agidan, Tablo 6 ve 7 da sunulan duyarlilik

analizleri sonucuna gore; Firmanin daha fazla kar elde etmek i¢in dncelikli olarak kendisi

icin en uygun olan 1 numarali ¢ift¢i ve tedarikei ile sonrasinda gerekirse 4 numarali ¢iftci

ve 3 numarali tedarikgi ile bir anlasma yoluna gitmesi Onerilir.

Tablo 6. Senaryo analizi sonucu ¢ift¢ilerden {irlin akis1 ve amag fonksiyonu performans

degerleri
Ciftci kapasitelerinin degisimi
Performanslar Mevcut +%25 +%50 +%75 +%100
Cc, 98 122.5 147 171.5 196
Xy 98 122.5 147 171.5 196
X 98 122.5 147 171.5 196
X3 0 0 0 0 0
Cc, 80 100 120 140 160
X5, 0
X5 0
Xo3 0 0 0
Cc; 75 93.75 112.5 131.25 150
Xz, 0 0 0 0
X3, 75 49.76 0 0
Xs3 0 0 0 0
Cey 150 187.5 225 262.5 300
Xy 129.63 105.13 80.63 56.13 31.62
X 150 187.5 225 262.5 300
X3 0 0 0 0 0
Z 327013.12 329529.48 331357.70 332896.51 333814.41
Tablo 7. Senaryo analizi sonucu 2. kademe tedarikgi {irlin akisi ve amag fonksiyonu
performans degerleri.
2. Kademe tedarikei kapasitelerinin degisimi
Performanslar Mevcut +%25 +%50 +%75 +%100
Ct, 60 75 90 105 120
Yy 60 75 90 105 120
Y 60 75 90 105 120
Y3 58.64 21.88 21.88 21.88 21.88
Ct, 70 87.5 105 122.5 140
Yy, 0 0 0 0 0
Y 70 87.5 105 80.51 46.76
Yy3 0 0 0 0 0
Ct; 75 93.75 112.5 131.25 150
Y3 0 0 0 0 0
Y5 75 93.75 112.5 131.25 150
Y33 0 0 0 0 0
Z 327013.12 328963.22 330285.16 331401.34 332472.15
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335000

Bunun yaninda ¢ift¢i ve 2. Kademe tedarik¢i kapasite degerleriyle yapilan duyarlilik
analizlerinin amag fonksiyonuna ektileri tizerindeki fark Sekil 3’de daha agik bir sekilde
gosterilmistir. Buna gore, ¢iftci kapasiteleri tizerine yapilan degisiklikler kar iizerinde, 2.
Kademe tedarikg¢ilerine oranla daha biiyiik artiglara neden olmustur. Bu da gosteriyor ki
onerilen model, ¢ift¢i kapasitesi parametre degisikliklerine daha duyarlidir.
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Kapasite Degisimi
Ciftci 2. Kademe Tedarikgi

Sekil 2. Duyarlilik analizi sonucu amag fonksiyonundaki performans degisimi

5. SONUC

Gida, giinliik yasamin hayati bir bilesenidir, ancak mevcut tiikketim ve tiretim kaliplar1 ¢evre
ve gelecek nesillerin gida giivenligi igin bir tehdit olusturmaktadir. Uretilen tarimsal gida
tirtinleri, yetersiz altyap1 ve verimsiz TZ aglar1 nedeniyle israf edilmektedir. Bu nedenle,
cevresel sorumluluklarin ve toplumsal farkindaligin artmasiyla birlikte, gida tedarik
sistemini yeniden gézden gegirmenin zamani gelmistir (Rohmer vd., 2019). Firmalarin,
mevcut yaklagimlariyla birlikte siirdiiriilebilir paradigmalar1 da uygulamalar1 rakiplerine
kars1 avantaj saglamaktadir. Bu dogrultuda, Gida sektoriinde faaliyet gdsteren bir meyve
suyu firmasi i¢in yeni bir TZ ag tasarimi olusturulmustur. Yapilan duyarlilik analizi ile
uygun ¢iftci ve tedarikgilerden yeterli arz saglanmasinin, maliyet artisinin 6niine gececegi
ve meyve suyu lretim siirecine daha yiiksek kar kazandiracagi sonucuna varilmaistir.

Meyve Suyu Endiistrisi Dernegi 2020 yili subat ayinda Tiirkiye’deki yillik meyve
suyu tiiketiminin 1 milyar litre oldugunu acgiklamistir. Bu ¢alisma, mevcut yayinlardan
farkli olarak meyve suyu tedarik zincirinde geri doniisiime yeterli onemi vermesi ve
siirdiiriilebilir bir ag tasarimi olusturmasi bakimindan literatiire katki saglamaktadir.
Calismanin pratik hayata katkisi ise 6nerilen modelin uygulanmasi halinde meyve suyu
tiretim silirecinin daha verimli ve siirdiiriilebilir bicimde planlanacagi, hem ¢ift¢ilerin hem
de firmanin ¢evresel ve ekonomik kazanim elde edecegi sonucudur.

Bu calismada sunulan model ¢ergevesi, uygulayicilara tarim-gida tedarik zincirinde
ag tasarimi1 modelleme ve tasarim siirecine dahil edilmesi gereken temel konularda
rehberlik etmek igin gelistirilmistir. Ayrica tarimsal gida sistemlerinde siklikla ortaya
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cikan durumlarin nasil iistesinden gelinecegine dair 6rnekler sunmaktadir. Seftali suyu
iiretim siireci uygulama ¢alismasi, sunulan modelleme ve optimizasyon stratejileri i¢in
ornek bir vaka iglevi goriir ve benzer 6zelliklere sahip ¢ok ¢esitli tarimsal gida tedarik
zincirlerine uygulanabilir.
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1. Introduction

This article aims to study the steps of building a web-based software alternative from
drafts up to commercialising the final product by selling it to corporate level buyers
in the maritime industry. The paper will try to obtain findings on the possibilities of
bringing a creative, economical and straightforward software solution as a final product
without compromising the building of an extensive data handling structure that provides
a complete web-based IT system for maritime companies, particularly freight forwarders
and container trading merchants. The article will also display a full-scale production
process from blueprints to taking the completed and deployed software “live” and more.
This study is a part of the first author’s PhD dissertation.

2. Research Problems and Theoretical Approach

There are three major problems this research focuses on. These three problems form
the basis of the text and provide us with a reliable guideline on creating a beneficial
application. The first problem is allocated for the group of smaller issues related to the
developer’s end. In this cluster, we will group questions or issues related to Start-Up
Mentality, budgeting, human resources, design, development, creating differences while
not burying the ideas under chunks of occupying “dead” decisions. Simply, “How to
develop an industry-specific software without sacrificing the quality and operability.”

The second cluster is a base for several smaller problems related to innovation and
market trends. Innovation, or General Product Innovation (GPI), shapes upmarket trends
while market trends pull or push innovative technologies. Hence, a GPI provides a
substantial improvement in product functionality (where products can be physical goods
or non-physical services) while drawing on an established set of technical principles. GPI
commonly occurs within product lines (for simplicity, we will refer to the organisational
unit responsible for a product line as a “business” while noting that some businesses
may offer multiple product lines), which tend to draw on common pools of knowledge.
For instance, consider applications software. Identifying the distinction between GPI
and minor changes typically depends on criteria relevant to a particular industry and
technical settings. The empirical section of the paper uses a multi-dimensional approach
to identifying GPIs that are appropriate in our analytic setting [1].

The final cluster of problems is classified as customers’/users’ end. No matter how much
an investor ever believed in his/her product, the success is justified by the customers’
decision. All our efforts, struggles and achievements are crowned, praised or trashed by
those who experience our product and decide if it works or not. What is the correlation
between available I T solutions and complaints of customers? How may we reconceptualise
enhancing end-user satisfaction through our technology? How advanced is our target
audience when taking tech, IT, software, ERP topics into consideration? How simple
should our screens and task flows be designed, as many efforts languish as they become
a control mechanism over the sales force, sales personnel do not enter the necessary data
into the program, or the information is not used for the intended purpose [2]?
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Good research is grounded in theory. Theories consist thus of plausible relationships
produced among concepts and set of concepts, providing both a framework for critically
understanding a phenomenon and a basis for considering how what is unknown can be
organized [3]. This paper cites Porter’s Value Chain Strategy. This theory can be taken as
a peerless management tool that is often used in the logistics industry to get into details
of individual departments or activities of companies by splitting their functions into
pieces. Value chain analysis describes the activities within and around an organisation
and relates them to analysing its competitive strength. Therefore, it evaluates which value
each particular activity adds to the organisations’ products or services. This idea was built
upon the insight that an organisation is more than a random compilation of machinery,
equipment, people and money. Only if these things are arranged into systems, and
systematic activities will it become possible to produce something for which customers
are willing to pay the price Porter argues that the ability to perform particular activities
and manage the linkages between these activities is a source of competitive advantage [4].

As the second theoretical reference, this paper adjusts Time in Transit Theory to its
narrative content. This theory was introduced by the Japanese academic Kiyoyasu
Tanaka in 2010 by delivering a contemporary approach that analyses freight and distance
alternatives. Distance as a variable derivative has a significant influence on freight.
Tanaka concentrates his argument around the trade-off issue between freight- cost-time
and timely delivery to build this model. Using the Japanese Census of Logistics, his
paper examines the cost influence of distance and time across shipping modes. Tanaka
states that he found the results puzzling because business enterprises are likely to pay
more for short-distance shipments by truck, ship and railroad transportation. Tanaka’s
statement is in itself puzzling because the effect of short distances on rates, as per-mile
freight rates, tends to decline with distance as the ratio decreases [5].

The third theory that this paper is scholarly influenced by is The Theory of Constraints
(TOC). TOC is a method for identifying the most important limiting factor (i.e., constraint)
that stands in the way of achieving a goal and then systematically improving that constraint
until it is no longer the limiting factor. In manufacturing, the constraint is often referred
to as a bottleneck [6]. Constraints can be observed or experienced in all divisions of
maritime companies, and software is there to take an incentive initiative to mitigate
the congestion that drains our customers’ profitability, effectiveness, and competitive
superiority in the maritime industry for customers who have bought or will buy KSHAL.
A lean, simple to use, easy to learn, and powerful software is one of the key players
challenging constraints at companies, especially in shipping entities where data is a major
player of the operational flow.

3. Methodology

Building up software from drafts has three project stages: before the project starts, the
development phase, and the aftermaths of the deployment. Analytical Hierarchy Process
(AHP) is a popular and effective method for deciding between numerous alternatives by
weighting their importance levels. We will be seeking answers to our questions on which
database platform, coding language, deployment environment and pricing technique
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is best for our software named KSHAL. This study will use the Critical Path Method
(CPM) for scheduling the project steps and Project Evaluation and Review Technique
(PERT) in conjunction with CPM to visualise the budget aspect of software development.
CPM requires us to compile all the activities needed to accomplish the KSHAL project
and assign each station its unique time requirements. When developing software, there
are multiple serial and parallel activities. Developing DB relations, setting up a coding
environment, distributing project segments between the developers and data analysts,
creating the GUI, connecting back-end and front-end buses are all important stations that
run simultaneously or by sequence. While CPM has a deterministic approach, PERT runs
in a probabilistic way. DEA will measure KSHAL’s benefits at multiple hubs. This paper
will evaluate how effective and efficient the software is at three different companies in two
countries: Turkey and Ukraine. Medium-sized maritime logistics companies have used the
program in their shipping, container storage, container sales, CRM, and documentation
operations for over a year. DEA is an efficiency analysis that compares participating
units’ relative efficiency level, such as similar-sized companies that work in the same
business field and different company branches. The participating teams must have the
same or similar inputs and generate the same or similar outputs.

4. Statistical Comparison of Two ERP Programs

It is necessary to benchmark two software platforms, particularly an ERP that works on
a local computer network and another one that works on the web to observe the benefits
or inefficiencies of these systems. Company “A” is a participant freight-forwarding
corporation with over 15 years of experience in container shipping, air cargo and truck
transportation services, located in Istanbul, Turkey. Company A used these two different
ERP platforms over the years. Our case study will reveal the substantial meaningful
relations, if any, between these two ERP platforms as each has significant differences
technologically and cost-wise.

This research used IBM’s SPSS program to interpret the data collected from company
A. The data was acquired from the company directly by visiting them at their workplace
and studying the raw data for five working days. Table 1 gives us an insight into ERP1,
which the company used from 2010 to 2014, and the Table 2 shows us the details of ERP2,
which was in use from 2015 to 2019. The benchmark data has been segmented into three
measurement units: as USD currency, as quantity and as minutes for 41 different criteria
as subjects of the comparison study. ERP1 is software that runs locally as an installed
program. The primary DB is stored on a server, and CALs (Certified App License)
connect to the mainframe as clients. It does not have access for third-party applicants
unless otherwise permitted by company A. ERP1 does not require an Internet connection
to function except a typical WAN structure, which allows CALs to log in through a LAN.
ERP2 is a web-based platform that needs an Internet connection to access it. ERP2 is not
an installed product; it does not require any applets or plug-ins to be installed to use it. It
runs on a cloud environment and is accessible by web browsers. ERP1 does not provide
DB protection or a backup service. Company A protects its data and monitors it with a
daily backup process performed by the company’s personnel.
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ERP1 is an older software than ERP2, and cost-wise it is the one with a higher sales
price. ERP1 uses Progress DB, and ERP2 uses MS SQL DB. As a result, the start-up
cost of ERP1 is higher than ERP2. ERP1 requires two in-house servers, one dedicated
for the program’s core and one for hosting the DB. In addition to this, ERP1 only runs
on Microsoft Server operating system. The client is asked to purchase Microsoft’s Server
Operating system twice, once for the server that runs the program and the other for the
server that hosts the DB files. ERP2 runs on a virtual server environment that does not
ask clients to invest in hardware items such as servers or additional operating system
licenses. In this respect, it is relatively simple to kick-start the ERP2 project for maritime
companies willing to switch their old ERP or have a brand new one from zero ground.

ERPI1 has fewer modules, and broader skills to cover the major needs of shipping
companies. Most importantly, ERP1 has an integrated accounting module that comes with
the program while ERP2 works with third-party accounting programs. On the other hand,
ERP2 shows signs of openness and more flexibility for third-party integration possibilities.
ERP1 has a policy that they produce all that is needed and supply their customers with
their licensed products. ERP1 needs two to three weeks to get the program customised
and running correctly for each new client, while ERP2 needs a week to set it all up and
get ready, including custom-designed documents.

As seen below, ERP1 was used for five years at company A. Company A had a 3.5 million
USD turnover in the first year when ERP1 was set in use. When it was replaced by ERP2
in 2014, company A had 3427 TEU (Twenty Feet Equivalent Unit) sea shipments, 404
air cargo parcels and 1012 truckloads per annum. The data table shows that 1089 Bill
of Ladings were issued for 3296 TEUs in 2013. Therefore, it can be interpreted that an
average B/L had 3.02 TEUs assigned to it as it is possible to ship multiple containers
under one B/L coverage.

The company A, as it is their preference in business, has only air cargo parcel exports;
that is why there is an equal number of air cargo exports and MAWBs (Master Airway
Bill). Table 1 shows that company A’s marketing department has sent 1561 freight
quotations to local and international customers and gained 3296 TEUs out of these
efforts. Comparing that ratio, the trucking department has half of that efficiency which
the sea freight department had in 2013, and they have sent 1311 freight quotations and
gained only 927 shipments as a result. We can also observe that company A continuously
increased their international partners from 9 to 14 in those five years. International partners
are considered big-scale customers in the maritime business. They provide shipment
volumes as both service buyers and sellers at the same time.
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Table 1. ERP1 Dataset (A Locally Installed Program)

ERP 1 (COMPANY A) UNIT 2010 2011 2012 2013 2014
Turnover (Mil) USD 3.5 3.8 42 5.1 5.3
Net Profits (Mil) USD 0.32 0.34 0.39 0.46 0.49
Sea Shipments (TEUSs) Quantity | 2342.0 | 2520.0 | 2711.0 & 3296.0 | 3427.0
Air Shipments (Parcel) Quantity | 132.0 244.0 296.0 371.0 404.0
Road Shipments (Truck) Quantity | 721.0 826.0 899.0 927.0 | 1012.0
Sea B/L Issued Quantity | 834.0 681.0 777.0 | 1089.0 | 911.0
Air B/L Issued Quantity | 132.0 244.0 296.0 371.0 404.0
Road Cmr Issued Quantity | 721.0 826.0 899.0 927.0 | 1012.0
Freight Invoice Issued - Sea Quantity | 2006.0 | 2114.0 | 2645.0 @ 3010.0 @ 3127.0
Freight Invoice Issued - Air Quantity | 132.0 244.0 296.0 371.0 404.0
Freight Invoice Issued - Road Quantity | 701.0 808.0 890.0 894.0 997.0
Error(s) Reported Quantity 44.0 52.0 31.0 27.0 24.0
Integration Demanded Quantity 0.0 0.0 1.0 0.0 1.0
Annual Maintenance Fees USD 2382.0 | 4248.0 | 5310.0 | 6018.0 | 7788.0
Av. Profit Per Shipment USD 100.2 94.7 99.84 100.1 101.2
Av. Profit Per Shipment Sea USD 922 90.8 104.0 105.0 93.2
Av. Profit Per Shipment Air USD 110.1 97.7 98.8 97.1 91.3
Auv. Profit Per Shipment Road USD 98.2 95.6 96.7 98.2 119.1
Time for Submitting a B/L Minute 5 5 5 6 6
Average Amount of Reports Quantity 4 4 5 5 6
Active CALs Quantity 10 13 13 15 16
Program Crash Reports / Annual Quantity 3 2 0 0 1
Training Time Minute 40 52 55 68 78
Training Time per CAL Minute 4 4 4.23 4.53 4.87
Training Costs USD 1200 1560 1650 2040 2340
Training Costs per CAL USD 120 120 126.92 136 146.25
Freight Quotations Made Quantity | 2576 2747 2741 3179 3893
Freight Quotes. Made Sea Quantity 1104 1310 1098 1561 2080
Freight Quotes. Made Air Quantity 410 328 366 307 384
Freight Quotes. Made Road Quantity | 1062 1109 1277 1311 1154
Average Time to Make Offers Quantity 7 7 8 8 7
Visit Reports Submitted Quantity 378 432 842 1040 1092
Acquired Orders After Quotes Quantity 695 906 1014 1208 1479
Lost Customers Quantity 27 24 18 32 19
Acquired Customers Quantity 32 22 27 28 33
Reclaimed Customers Quantity 4 0 2 1 1
Quantity of International Partners Quantity 9 11 12 15 14
Quantity of Domestic Partners Quantity 17 22 26 35 33
Amount of Integrations Quantity 0 0 0 1 1
Integrated 3rd Party Apps Quantity 0 0 0 1 1
Average Screen Time per CAL per Day | Minute 178 181 202 216 209
Amount of Complaint Tickets (CALs) Quantity 32 27 38 41 45
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Table 2. ERP2 Dataset (A Web-Based Program)

ERP 2 (COMPANY A) UNIT 2015 2016 2017 2018 2019
Turnover (Mil) USD 5.9 6.4 6.8 7.2 8.1
Net Profits (Mil) USD 0.58 0.63 0.65 0.64 0.77
Sea Shipments (TEUSs) Quantity | 3948.0 | 4314.0 | 4608.0 | 4983.0 | 4764.0
Air Shipments (Parcel) Quantity 425.0 | 471.0 518.0 615.0 552.0
Road Shipments (Truck) Quantity | 1107.0 | 1184.0 | 1213.0 | 1340.0 | 1205.0
Sea B/L Issued Quantity 842.0 | 922.0 | 1221.0 | 1422.0 | 1385.0
Air B/L Issued Quantity 425.0 | 471.0 @ 518.0 | 615.0 | 552.0
Road Cmr Issued Quantity | 1107.0 | 1184.0 | 1213.0 | 1340.0 | 1205.0
Freight Invoice Issued - Sea Quantity | 3801.0 | 3926.0 | 4107.0 | 4048.0 @ 4513.0
Freight Invoice Issued - Air Quantity 425.0 471.0 518.0 615.0 552.0
Freight Invoice Issued - Road Quantity | 1096.0 | 1091.0 | 1175.0 | 1213.0 | 1106.0
Error(s) Reported Quantity 29.0 16.0 10.0 14.0 9.0
Integration Demanded Quantity 2.0 0.0 0.0 1.0 1.0
Annual Maintenance Fees USD 1416.0 | 1289.0 | 1154.0 | 1080.0 | 928.0
Av. Profit Per Shipment USD 105.8 105.5 102.5 92.2 118.1
Av. Profit Per Shipment Sea USD 111.3 106.1 101.5 94.6 124.8
Av. Profit Per Shipment Air USD 102.0 107.2 98.4 87.9 108.8
Auv. Profit Per Shipment Road USD 104.2 103.3 107.7 94.0 120.7
Time for Submitting a B/L Minute 5 5 4 4 3
Average Amount of Reports Quantity 6 6 7 8 9
Active CALs Quantity 15 16 16 19 22
Program Crash Reports / Annual Quantity 3 0 1 0 2
Training Time Minute 120 72 64 86 96
Training Time per CAL Minute 8 4.5 4 4.52 4.36
Training Costs USD 1200 720 640 860 960
Training Costs per CAL USD 80 45 40 4526 | 43.63
Freight Quotations Made Quantity 3925 3841 4190 3433 4211
Freight Quotes. Made Sea Quantity 2810 2706 2971 2522 2885
Freight Quotes. Made Air Quantity 505 248 303 201 286
Freight Quotes. Made Road Quantity 610 887 916 710 1040
Average Time to Make Offers Quantity 5 5 5 5 4
Visit Reports Submitted Quantity 921 1183 1320 1408 1560
Acquired Orders After Quotes Quantity 1570 1728 1718 1510 1588
Lost Customers Quantity 23 14 25 16 12
Acquired Customers Quantity 21 7 32 29 31
Reclaimed Customers Quantity 2 0 3 4 5
Quantity of International Partners Quantity 18 18 19 19 19
Quantity of Domestic Partners Quantity 29 42 44 45 44
Amount of Integrations Quantity 2 0 0 3 4
Integrated 3rd Party Apps Quantity 2 0 0 3 5
Average Screen Time per CAL per Day Minute 217 234 242 252 268
Amount of Complaint Tickets (CALs) Quantity 8 11 5 7 7

It is possible to observe that due to several upgrades and changes in ERP1, the time of
submitting a BL (Bill of Loading) and the average time of sending a quotation have
increased by one minute per record. In the maritime industry, particularly in the freight
forwarding business, response punctuality on the customer’s demands means a big
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win. Whoever sends the offers first makes a significant and positive impression on the
customer’s side. Moreover, punctuality is equal to expertise in a specific type of service
or geographical area served. Thus, the average time spent for a quotation is a measured
parameter at maritime companies.

At this step, to take our study up to a more concrete scale and have it materialise, it is
necessary to propose a simple hypothesis as follows:

» HO: ERP2 is not significantly better than ERP1, and ERP2 does not bring a remarkable
dynamism to company A.

* HI(A): ERP2 is significantly better than ERP1, and ERP2 brings more dynamism to
company A.

Table 3. Results of Different Statistical Analyses
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, ERPI1 3
Turnover Mil .000 15,000 6,818 0.009 0.870 0.001
ERP2 8
. ERPI | 3
Net Profits Mil .000 15,000 6,818 0.009 0.870 0.001
ERP2 8
, ERPI1 3
Sea Shipments TEUs .000 15,000 6,818 0.009 0.870 0.001
ERP2 8
. . ERP1 3
Air Shipments Parcel .000 15,000 6,818 0.009 0.870 0.001
ERP2 8
, ERPI1 3
Road Shipments Truck .000 15,000 6,818 0.009 0.870 0.001
ERP2 8
ERP1 3.6
Sea B/L Issued 3,000 18,000 3,938 0.047 0.661 0.037
ERP2 7.4
. ERP1 3
Air B/L Issued .000 15,000 6,818 0.009 0.870 0.001
ERP2 8
ERP1 3
Road Cmr Issued .000 15,000 6,818 0.009 0.870 0.001
ERP2 8
_ . ERP1 3
Freight Invoice Issued Sea .000 15,000 6,818 0.009 0.870 0.001
ERP2 8
. . . ERP1 3
Freight Invoice Issued Air .000 15,000 6,818 0.009 0.870 0.001
ERP2 8
, . ERPI 3
Freight Invoice Issued Road .000 15,000 6,818 0.009 0.870 0.001
ERP2 8
ERPI1 7.6
Errors Reported 2,000 17,000 4811 0.028 -0.731 0.016
ERP2 34
) ERP1 4.4
Integration Demanded 7,000 22,000 1,729 0.189 0.438 0.205
ERP2 6.6
. ERP1 & 8
Annual Maintenance Fees ERP2 .000 15,000 6,818 0.009 -0.870 0.001
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. ERP1 4
Av Profit Per Shipment 5,000 20,000 2,455 0.117 0.522 0.122
ERP2 7
) ERP1 3.8
Av Profit Per Shipment Sea 4,000 19,000 3,153 0.076 0.592 0.071
ERP2 7.2
. . ERP1 5
Av Profit Per Shipment Air 10,000 25,000 273 0.602 0.174 0.631
ERP2 6
. ERP1 4.6
Av Profit Per Shipment Road 8,000 23,000 .889 0.346 0.314 0.376
ERP2 6.4
. i ERP1 7.4
Time for Submitting a BL 3,000 18,000 4,544 0.033 -0.711 0.021
ERP2 3.6
ERP1 32
Average Amount of Reports 1,000 16,000 5,989 0.014 0.816 0.004
ERP2 7.8
) ERP1 3.5
Active CALs 2,500 17,500 4,528 0.033 0.709 0.022
ERP2 7.5
ERP1 5.5
Program Crash Reports Annual 12,500 27,500 .000 1,000 0.00 1.00
ERP2 5.5
.. . ERP1 3.6
Training Time 3,000 18,000 3,938 0.047 0.661 0.037
ERP2 7.4
.. . ERP1
Training Time per CAL ERP2 10,000 25,000 280 0.597 0.176 0.626
.. ERP1 7.9
Training Costs .500 15,500 6,322 0.012 -0.838 0.002
ERP2 3.1
.. ERP1 8
Training Costs per CAL .000 15,000 6,860 0.009 -0.873 0.001
ERP2 3
. . ERP1 34
Freight Quotations Made 2,000 17,000 4,811 0.028 0.731 0.016
ERP2 7.6
) ERP1 3
Freight Quotes Made Sea .000 15,000 6,818 0.009 0.870 0.001
ERP2 8
. . ERP1 7
Freight Quotes Made Air 5,000 20,000 2,455 0.117 -0.522 0.122
ERP2 4
) ERP1 8
Freight Quotes Made Road .000 15,000 6,818 0.009 -0.870 0.001
ERP2 3
. ERP1 34
Average Time to Make Offers .000 15,000 7,500 0.006 -0.913 0.000
ERP2 7.6
.. . ERP1 3
Visit Reports Submitted 2,000 17,000 4811 0.028 0.731 0.016
ERP2 8
. ERP1 7
Acquired Orders After Quotes .000 15,000 6,818 0.009 0.870 0.001
ERP2 4
ERP1 6.1
Lost Customers 5,000 20,000 2,455 0.117 -0.522 0.122
ERP2 4.9
. ERP1 6.1
Acquired Customers 9,500 24,500 .395 0.530 -0.210 0.561
ERP2 4.9
. ERP1 4.5
Reclaimed Customers 7,500 22,500 1,118 0.290 0.352 0.318
ERP2 6.5
. . ERP1 3
Quantity of International Partners SR .000 15,000 7,031 0.008 0.884 0.001
. . ERP1 34
Quantity of Domestic Partners ERP2 76 2,000 17,000 4,840 0.028 0.733 0.016
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. ERP1 4.4
Amount of Integrations 7,000 22,000 1,513 0.219 0.410 0.239
ERP2 6.6
ERP1 4.4
Integrated 3rd Party Apps 7,000 22,000 1,513 0.219 0.410 0.239
ERP2 6.6
. ERP1 3
Average Screen Time per CAL per Day ERPD 3 .000 15,000 6,818 0.009 0.870 0.001
. . ERP1 8
Amount of Complaint Tickets CALs ERP2 3 .000 15,000 6,860 0.009 -0.873 0.001

A normality test applied for all the variables is reported in Table 3. The test was conducted
to determine whether to use parametric or non-parametric inferential tests to examine the
variables and interpret the results. As the first step, it was checked if the variables were
normally distributed. The following variables: integration demanded, annual maintenance
fees, program crash reports, training time per CAL, training costs per CAL, acquired
(new) customers, amount of integrations and integrated third-party apps were not normally
distributed (p <.05). On the other hand, the rest of the variables were normally distributed
(p > .05). Those variables that were normally distributed had an independent t-Test (a
parametric test) applied to examine them, while those variables that were not normally
distributed had a Mann-Whitney u-test (non-parametric test) conducted.

In conclusion, the Independent Samples t-Test is a parametric statistical tool favoured
when the frequency count is more than 30. This is a more powerful tool to determine
significant differences. Mann-Whitney U is a non-parametric equivalent of the t-Test that
is not bound by the frequency count rule; therefore, Mann-Whitney U can be used for
quick statistical inferences. For this study, both of their results mirror each other except
for the category Sea B/L Issued, since the differences are pretty minimal. Some categories
are significantly higher for ERP 2 and others that are considerably lower for ERP 2.

Category = Sea Shipments (TEUs)
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Figure 1. Container Shipments (TEUs)

J -I- L Journal of Transportation and Logistics
Volume 6, Issue 1, 2021



Sahinboy Kshal: A Web-Based Innovative Software Alternative for Maritime Logistics 81
Companies

Overall, the results show us that ERP2 as a web-based platform is a more effective
and efficient tool than ERP1, is locally installed and comes with hardware investment
requirements. Therefore, H1 appears to be a significant proposal.

mERP1 mERP2

6000,00
5000,00

4000,00 -
3000,00
2000,00 |
1000,00 |
0,00 : : : :

Freight Invoicelssued - Sea  Sea Shipments (TEUs) ~ Freight Quotations Made Annual Maintenance Fees

Figure 2. Bar Chart of Mean Values of Different Categories Compared by ERP

From this point of view, our benchmark showed that ERP platforms that run on the cloud
environment run on less expensive, less limiting but more flexible database structures
and will have a brighter future than those that run on local computers and use relatively
weak DB tools.

5. KSHAL Project

This section is the kernel of our research that reveals the significant steps illuminating the
software development process from blueprints to the final deployment stage. Why did we
design the screens in such a way? How has the pricing structure been built? How do we
promote and sell the program? How do we handle customer feedback data through the
software? How secure is the system? How economical is such a system for companies to
use? How effective is KSHAL as a web-based ERP alternative for the maritime industry?
Answers and solutions to these questions, some of which have come from our hypotheses,
will be sought in this section.

Front-Office Back-Office
cikb... AN &
U Financial U

Applications |
> Sales & P
T Distribution C entral Manufacturing L
(0] Applications I
M Se}'vicve D atab ase E
E Applications Inventory
R 3 Management l;
S

Figure 3. Web-Based ERP Model (eiilmuniversity.ac.in)

KSHAL is structured on the Microsoft SQL Server DB system, a powerful, relational
database management system. This DB system is actively used by developers when
building up an ERP solution such as ours. KSHAL was developed using C# coding
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Properties
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Offer
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Containerl
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language. It is an object-oriented, mid-level programming language invented by Anders
Hejlsberg in response to its rival, Java for Microsoft, back in 2000. C# is a multipurpose,
multiparadigm coding language that can be considered a hybrid of C++ and Java. However,
it is owned and strongly supported by Microsoft, and it works in harmony with other
MS products, such as the MS SQL Server DB management system. KSHAL, briefly,
is coded using C# on Visual Studio, it uses MS SQL Server as DB and gets hosted by
Microsoft’s Azure VPS service. It runs on .Net and includes ASP at the front-end of the
program. So, it is possible to name KSHAL as a compilation and a result of the Microsoft
stack software. KSHAL is a practical simulation of what we do during routine shipping
operations in our daily life. It deliberately aims to simplify logistic operations by its
database model, screens and menu structure.
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Figure 4. Data Tables Relation Model Detail

User experience (UX) encompasses all aspects of the end-user interaction with its services
and products [7]. In the IT industry, particularly while developing an ERP for the maritime
industry, UX design is the process that developers apply to create software solutions that
deliver meaningful and performance-boosting features to users. This process includes the
design of the entire workflow, screens, and menus of the program while simultaneously
considering branding, usability, functionality, and simplicity. While building up an ERP
for the shipping industry, a lean user experience powered by a simple design can assist
customers in achieving their goals more effectively than the opposite ones with a complex
screen flow and difficult navigation. The word simplicity does not equate to primitiveness
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for ERP programmes, on the contrary, it is a difficult task to achieve. It requires deep
know-how in supply chain management and software development to offer a platform
that handles heavy duties but has a lean design. KSHAL’s UX was designed by focusing
on simplicity, which led the project into a clean and sleek design with a robust back-end
interaction with a purposeful front-end build.

KEREM SAHINBOY  Log Out

> K$ HAL

Dashboard

Dashboard -
Quick Stats | Last 30 Days s USD:7,8080 & EUR: 9,4134 &  GBP: 10,4150 &

Total Containers Bought New Containers. Containers Currently Loaded / Completed Sales
Arrived /Gated In

CliSienzgement Last Updated Containers

Location Management

Company Management

Container Management

Billing Container Nr Reference Dep. Port Arrival Port Gate In Date Status Remaining Free Time

Reporting TGHUO782904 889 SHANGHAI ODESSA 1.30.2020 [ Gate out | [ 5 cas | m ﬁ
Call Center CLHUS713566 1309 IZMIR ODESSA 4,5.2020 =xm mﬁ
Shipping ZIMU2758025 889 SHANGHA ODESSA 1.30.2020 m ﬁ
Feedbacks CLHU3597870 889 SHANGHAI ODESSA 1.24.2020 = [ 11 days | [ o [View']
New Feedback CLHU2463264 889 SHANGHAI  ODESSA 1.25.2020 [ Gate out | [ 10.cays | [ e [View']

Last Updated Invoices

Invoice No Invoice Date  Company Total Price  Type Status  Last Modify Date

Figure 5. KSHAL’s Dashboard

Since we have analysed the alternatives and decided which DB management system
and coding language to use for KSHAL, it was necessary to merge these technical
aspects with practical applications and needs, which have become the foundation of
our UX designing process. The UX of KSHAL is the purified expression of converting
particular know-how into code, as no software engineer will know container shipping
better than an expert experienced in this field. So, we acknowledge that KSHAL is the
first and only ERP platform designed by shipping and maritime experts in Turkey. The
container management module (CMM) is the flagship of KSHAL. It is used to buy and
sell all types of used or brand-new containers, set them for lease, calculate profits/losses,
warehousing expenses, agency fees, demurrage incomes and costs, and track all sorts
of demographic and operational information correlated to containers in the inventory
list. CMM was designed for merchants, dealers, forwarders, exporters and importers to
provide automation in container procurement and selling activities. It is a unique tool that
utilises several complex processes, such as container tracking, storage and demurrage
calculations in the container trading business. When the number of containers in stock
reaches up to hundreds of units and is circulated between tens of different depots, these
tasks may become troubling responsibilities. In our UX, KSHAL positions the container
merchant at the centre of the operations.
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Figure 6. Container Management Module Dashboard

The container module of KSHAL fulfils all buying, selling, cost-profit recording, status
checking, and shipping automation requirements. It is a one of a kind by adding third
parties into the core of the business. Our agents may log in and update gate-in, gate-out
dates of the containers associated with their accounts. Our container buyers may log in
and purchase whichever equipment is available in our stocks as long as they have paid
the deposit as shown on KSHAL. KSHAL operators can issue income invoices and
also register cost invoices. The bulk update feature assists us in modifying records of
containers in large quantities at once with ease. It is a simple, robust, consistent, shipshape
software alternative for maritime logistics companies. Freight quotations are the face of
marketing departments and most likely the face of companies in the SCM industry. A
freight quotation should be as simple, as understandable, and as intact as possible. It must
be lean and informative. Along the way, when shipping lines, trucking companies and air
cargo carriers grow, freight quotations also become complex documents to understand by
end customers. Surcharges, cited laws, seasonal fees, warnings, restrictions, and liability
reminders have turned freight quotations into hard to read and difficult to acknowledge
documents. There must be a balance between appeal and functionality. Therefore, freight
quotations are gateways between transport companies and their potential customers.
KSHAL’s pricing module is concentrated on container shipping services. It manages costs
and generates sales prices based on a number of selections. KSHAL’s pricing module
is based on proper cost recording features. KSHAL generates sales prices via available
and valid costs by applying a flat profit rate or a percentage. Both of these options can
also be modified manually. The pricing module is titled Offer Module on KSHAL. The
costs link takes users to dashboard where they can search through sea freight or trucking
costs. The trucking costs department of KSHAL involves domestic container haulage
services but not international trucking business. On the cost dashboard, users have a list
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of fees that have been retrieved from various container shipping lines in default order
that shows most recent records as first in line.

PageSize:
10 v
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Figure 7. KSHAL Cost Module Dashboard

Each column’s title is a clickable link that, once clicked, sorts the whole column either
alphabetically or numerically in ascending order. We can search active (valid) and deactivated
(invalid) tariffs here on this page. Invalid rates are also shown on the software to give users
a glimpse of the historical evolution and change of the freight levels. We can see the name
of the container line, port of departure, port of destination, BAS based on various types
of containers and surcharges such as OTHC, Vgm, Seal Fee, Ens, and Telex Release Fee.
We can see the validity of the cost and the date it was created. KSHAL can assign two
major currency types, such as USD and EUR, to all expense items. KSHAL produces
freight quotations in PDF file format by using NRECO technology of .NET. NRECO (.Net
REusable COmponents) is a productive tool when some file formats are converted into
other types of output files without compromising the purpose and content. Due to security
reasons, freight quotation files are generated in PDF file format on KSHAL.
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Figure 8. Quotation Detail Screen
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The Offer Management Module of KSHAL is an all-embracing, ambidextrous and
comprehensive tool for recording costs, comparing alternatives, creating freight quotations
and tracking them on dashboards. Offer Management Module also prevents unnecessarily
repeated jobs such as asking for the same quotations from container lines on different
working days. Two or more sales operators with no tool such as KSHAL may accidentally
request the same route from the same shipping line. End customers may ask for rates via
phone, email or fax. They may send their freight quotation requests to a different number
of salespeople of the same company. Responding to the same request over and over is also
a sign of ineffective usage of company sources. It is not a luxury but an obligatory need to
monitor which customer(s) asked how many freight quotations, in which period and how
many of these price offers have been realised as concrete shipping orders. Hence, transport
companies are commercial bodies for sustainable profits, and these activities must be
actively observed via ERP platforms such as KSHAL. Hereby, we may acknowledge
that KSHAL’s price quotation module models the container shipping industry’s needs
accurately and responds to those who want to simplify these tasks on a budget.

The shipping module menu has only two buttons on the left navigation panel. The records
link takes users to the dashboard and the new record link takes users into a new shipping
record screen. This is purposely designed as lean as possible to keep the philosophy of
KSHAL’s simplicity approach. However, there is no concession of sleek design while
applying the rules of simplicity. On the shipping module dashboard, we display columns
such as Booking No, Ref No, M B/L No, From, To, Line, Vessel, Voyage, D/D, A/D,
and Created on (date).

o> KS HAL

Shipping Management

= Search Filter

Booking No:

BookingNo  RefNo  MBLNo From ™ Line Vassel Voyage oD A Croated
on

B211101253 49718607  AD1958632 i NOVORGSSIYSK  ADMIRAL PAAVA 217145 1022021 27.02.201  3.02.2021
1424

s e GOBMSSS MM ROTIEOM (X0 Co%O o o wean oo (9ETE
p— o
e

BKMZ 856956 15799426 OCCESSBANISE  AMBARLI KLAIPEDA oocL CMACGM. BSLMI2524  1.02.2021  25.02.3021  3.02.2021 mm
RHINE 12:59

BGHSBEST 1907804  CMAT91346852  MERSIN NOVORDSSIVSK ~ CMA CGM. MEHNET 256 22012021 6022011  3.02.2021 mm
KAHVECI A 1355

Figure 9. Shipping Management Module

The shipping module of KSHAL is a consistent and hardwearing part that delivers
technological facilities and is an easy to adapt and learn container shipping operations
model. As well as the other modules of the program, it is fully customisable, responsive,
lean, and simple to utilise. KSHAL’s parametric system structure is used to define the
flexibility, which the program can offer. This flexibility represents dynamism. Any ERP
program with fixed navigation panels, static components and complicated screen design
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is outdated. Contemporary ERP alternatives are semi-designed platforms that get their
final shapes and running forms after being customised to fit their end customers’ business
models. It is not too daring to say that maritime logistics ERP alternatives are evolving
from fixed, rigid pocket programs to tailor-made products, which are open for further
adjustments. There is no dispute or controversial discussions between staying loyal to our
UX while providing the utmost flexibility to our users since this approach is an inseparable
part of our user experience design from day one. Supplying a flexible, dynamic and
parametric software as a strategic approach was embedded into KSHAL’s unique UX
from the beginning. Therefore, it is a coherent strategy.

KSHAL’s call centre module is designed for marketing activities fulfilled by outcalls,
incalls and active sales campaigns by visiting potential or already acquired customers. In
the maritime logistics industry, companies sell services so, for promoting their services,
they use an almost endless number of options that are available, such as email campaigns,
advertising on a wide array of media sources, hot calls or customer visits at their premises.

KEREM SAHINBOY  Log Out

> KS HAL

Company Meetings

= Search Filter

Company:

Billing

Company Created By Assigned To Date
Reporting

UEG KEREM SAHINBOY ISTSALT 6.02.2021 12:42
Call Center

WATSON LOGISTICS KEREM SAHINBOY KEREM SAHINBOY 6.02.2021 12:42
PARAMIRA KEREM SAHINBOY ISTSALY 6.02.2021 12:41
ASSOCIATED GLOBAL LOGISTICS PVT, LTD, KEREM SAHINBOY ISTSALY 6.02.2021 12:41

AQUATRANS KEREM SAHINBOY KEREM SAHINBOY 6.02.2021 12:41

ACHE KEREM SAHINBOY ISTSALY 6.02.2021 12:05

E
&

ANTAFRUIT KEREM SAHINBOY KEREM SAHINBOY 3.12.2020 09:43

Figure 10. Call Centre Module

[ T

On the Reports page, Super Admin may obtain activity reports of each user’s outcalls and
customer meetings in defined terms. KSHAL’s call centre module has a narrowed activity
field comparing CRM programs. The call centre module does not have bulk email sending
or newsletter apps designed within the panel because those methods’ negative impact is
easily visible in the market. Nevertheless, it has complete call centre activities, meeting
reporting features, a comments section, and an activity reporting section. Moreover, it
works with the offer management module in harmony under the same roof of KSHAL.
This approach is a simple, practical and valuable tool that helps maritime companies
coordinate their sales and marketing activities through the same platform.

The billing task is an inseparable part of the whole operations performed on KSHAL.
Therefore, the development process is decided to position the billing section as an
independent module. One of the reasons why KSHAL has a built-in, separate billing
module is the probability of issuing invoices unassociated with shipping or container
trading activities.
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Invoice No Invoice Date Company Total Price Type Status
. ASA2019000000380 24.05.2019 CONTAINER TRADE 4.600,00 5 Income m
. EAR2019000001204 15.11.2019 CONTAINER TRADE 2.300,00 % Income m
B o 3.05.2017 EXPRESS CARGO LTD. 1.850,00 $ Income [ Paid |
[ 7.05.2018 CONTAINER TRADE 3.000,00 Income [ Paid |
- 489046 25.06.2018 SPD TIMOSHENKO PAVEL VIKTOROVICH 2.300,00 5 Income: m
B woa 31.01.2018 CONTAINER TRADE 2.250,00 § Income [ Paid |
B os0204 25.08.2017 EXPRESS CARGO LTD. 1.950,00 % Income [ Paid |
B s 26.03.2018 CCONTAINER TRADE 2.250,00 % Income: =3
. ASA2019000000489 13.06.2019 EXPRESS CARGO LTD. 2.300,00 $ Income m
. 259514 27.08.2018 CONTAINER TRADE 2.300,00 5 Income m

1 2 3 4 5 6 v/ 8 8 10

Figure 11. Billing Module Dashboard

Feedback

Search Filter

Name / Surname:

Status:

[ unread [ Read [T InProcess [ Completed

Ticket Nr., Member

1007 KEREM SAHINBOY
1006 KEREM SAHINBOY
1005 KEREM SAHINBOY
1004 KEREM SAHINBOY
1003 KEREM SAHINBOY
1002 KEREM SAHINBOY
1001 KEREM SAHINBOY
1000 KEREM SAHINBOY

The billing module is not an “all-inclusive” accounting portal. Still, it works as a simple
and effective component of KSHAL for issuing invoices, registering cost invoices and
controlling cancelled invoices. It is directly linked to all other modules. It allows users to
perform pre-accounting tasks such as generating income invoices and recording payments
or cost invoices without leaving the software.

Create Date Subject status
13.02.2021 10:52 SHS MODULE FOR CONTAINER MANAGEMENT Unread =
13.02.2021 10:40 POF SCREEN ERROR MESSAGE Unread
13.02.2021 10:38 DASHBOARD SUGGESTION Completed
7.02.2021 17:40 test Unread m
3.12.2020 09:56 TEST In Process
3.12.2020 09:53 NEW IDEA Completed
3.12.2020 09:52 PLEASE ADD OUR NEW BL TEMPLATE Unread m
26.10.2020 10:04 Test Feedback Completed m

Figure 12. Error & Feedback Module

KSHAUL’s error and feedback handling module establish a direct connection between the
developers and the program users. It is an instant messaging and ticketing feature that ranks
all feedback messages in four stages: ‘Unread’, ‘Read’, ‘In Process’ and ‘Completed’.
These stages show how each feedback is queued and processed. When a customer has
a question, suggestion, complaint, error report or a request, click on the New Feedback
button. The user submits the title of the message and the details of the message in a free
text format into the form. Once the customer submits a feedback message, KSHAL
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Goal

Decision Hierarchy

Criteria

triggers an auto email to the project leader of the developing team and also the same
ticket gets shown on the dashboard of the module. The super admin (user) assigns the
tasks to whoever is capable of handling the issues properly. The dashboard shows ticket
numbers, the name of the KSHAL user who submitted the ticket, date, subject of the
ticket and status of the issue, as shown in Figure 12.

KSHAL is a comprehensive, web-based, industry-specific, innovative ERP program that
delivers customised, effective IT solutions to small and mid-sized freight forwarders,
container trading merchants, and maritime logistics companies. The program has a
container management module that container traders use. KSHAL has a shipping module
used by freight forwarders. KSHAL has the Parametric System Management Module,
Billing Module, CRM Module, Error and Feedback Module, Offer Management Module,
and Reporting Module. It is sold for affordable prices. Freight forwarders can subscribe
to KSHAL to have their fully functional, turnkey ERP solution in seconds. Overall,
KSHAL is an excellent example of how SaaS (Software as a Service) platforms should
be built. Besides KSHAL’s innovative business models, especially for container trading
jobs, it has been proven that the program has a commercial value as it has been contracted
to three freight forwarding companies. In conclusion, we have a fully functional, self-
proven, commercialised, innovative, industry-specific, new model proposing, dynamic,
affordable ERP alternative program named KSHAL that serves small and medium-sized
maritime logistics, freight forwarding, and shipping companies in complete competence,
at the end of this research.

6. Determining Software Components with Analytical Hierarchy
Process

The AHP model was constructed based on four main criteria that shaped our decision
to start building up the KSHAL project: the type of database, coding language, working
platform, and pricing methodology.

Glb

Alternatives Prio.

Tool Selection [Ae]

IBMDB2 g

MSSQL [0.200]] 54

o8 p3[EE]

PROGRESS

MYSQL

PROSTGREDB

JAVA

Code [0.250/| AHP

c# o

=

C+

LOCALWIN

Platform |0.250/| AP

CLOUD VPS |0.250|

COHOST

DEDICATED

ONETIME

Pricing |0.250| AHP

SAAS |0.250

ANNUAL

PAY PER USAGE

Figure 13. The Decision Tree
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AHP analysis questions were sent to twenty different members of the Universal Carriers’
Alliance Network [8]. The purpose of collecting deterministic opinions from different
geographies and companies enriched the compiled findings of the decision-making
process. UNICA is a freight forwarders’ network founded in 2008 by the joint initiative
of five mid-sized international freight companies. As of today, it has 68 countries covered
by 84 member companies that have 244 offices combined. Our study aimed to send our
questionnaire to companies of similar size, which employ between 25 to 40 staff members
in one hub. In addition to this, the participants were selected from different continents of

the world. The following companies have contributed to this study:

Company Name Location
1 |Brightway Ltd Vietnam
2 |Fast Forward Freight Belgium
3 | All in One Services S.A. Mexico
4 | Transconsult Czechia
5 |Noble Cargo Care Egvypt
6 | RIM Logistics Germany
7 | Saba Marine Services Iraq
8 | Ojs Swift Ventures Nigeria
9 | Bin Qutab International Pakistan
10 | Translogistics Solution S.A.C. | Peru
11 [ Kw Speed Logistics Ltd Ghana
12 | Best Express Saudi Arabia
13 | Smart Logistics Ukraine
14 | Asgard Transport Llc Turkey
15 | East Logistics A/S Denmark
16 [ 1 Triple A Logistics Israel
17 | Dahnay Logistics India
18 | Avits Ltd Russia
19 [ Atlantic Overseas Express the USA
20 | Multitrans Logistics Uzbekistan

Figure 14. AHP Participants

As a conclusion and as a result of this section, Microsoft SQL Server was selected as the
database of the software build. Microsoft SQL Server is a dynamic, robust, feasible and
reliable solution capable of responding to our relational database needs when designing
a web-based alternative software solution for maritime logistics companies in Turkey.

Postare SQL 114
Ms SQL A47
Progress DB 056
My SQL 383

Figure 15. DB Choice Result (Expert Choice Output)

It was critically important to decide on which coding language will be used for our
software. Each of these languages is strong, reliable, sophisticated and able to respond to
our needs. However, they come with their strong and weak points. C# is far more effective
for KSHAL as a coding language as it is backed up by a strong company, Microsoft.
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Figure 16. AHP Result Screen For Coding Language

As the result of our AHP analysis, we picked up Cloud VPS alternative as a place where we

deployed KSHAL and put it in use for our potential customers. The cloud environment was

both our development periphery and the digital habitat where KSHAL would be available

for customers to log in and use as a web-based ERP solution. These correlated decisions

automatically identified KSHAL as a turnkey solution for maritime logistics companies.

Resulting Priorities

Cat

1 LOCALWIN
2 CLOUD VPS
3 COHOST
4 DEDICATED

Figure 17. KSHAL’s Deployment Platform

Priority Rank

4.3% 4
56.0% 1
17.2% 3
22.5% 2

In conclusion, we decided to use MS SQL as our database infrastructure, C# as our coding

language, CLOUD VPS as our deployment environment, SaasS as our service, and pricing

commitment while developing KSHAL. Among these four criteria, the choice of coding
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Figure 18. Pricing Method Decision
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language had a heavier weighting than a database, platform and pricing methodology, as
shown below. Suppose we observed secondary alternatives, particularly for a software
language choice. In that case, Java came as second without a surprise as it is one of the
powerful and dynamic languages that can be used, particularly for the back end.

Thanks to the above study, it was decided to run KSHAL on Microsoft’s SQL Server
Suite. C# collaborates with the other Microsoft family products in utmost compatibility,
in harmony. Therefore, C# empowers the code flow of KSHAL. It is a SaaS-based ERP,
and it was designed and deployed on the cloud VPS, using Microsoft’s Azure environment.

7. Project Scheduling and Budgeting with CPM/PERT

KSHAL Project had a budget of 60,000 USD, and it was planned to be completed within
36 weeks or less. While forecasting project duration, working days were defined as
Monday to Friday and working hours were set between 08:30 to 17:00, including a
I-hour lunch break between 12:00 AM to 1:00 PM. Gross salaries were scaled monthly
and included team members’ social security, insurance expenses, daily meal tickets, and
mobile communication fees. The project budgeted for three developers as follows:

1. Architect: The principal designer and the team leader responsible for the project with
all aspects, end to end. His duties were designing the software structure, transferring the
ideas to blueprints, recruiting skilled developers, assigning their tasks and controlling
whether they complied to project schedules or not, applying system and ERP analyses,
and deciding when the ERP would be completed and ready to run. The monthly gross
salary was 2,500 USD.

2. Senior Developer: The person responsible for developing the database structure,
relays relational links between the tables, and coding the back-end section of the software
that is the core of the KSHAL platform. The senior developer, who had a decade-long
experience developing web-based ERP projects, is an engineer experienced in MSSQL
Server and C# language. The monthly gross salary was 2,200 USD.

3. Junior Developer: The person in charge of developing the front-end of the software
by using .NET infrastructure and ASP, JSON languages and creating a simple yet powerful
GUI by using HTML and CSS (Cascading Style Sheets) worked with the back end without
flaws. The person had a five-year long active coding experience and who had completed
several similar projects. The monthly gross salary was 1,600 USD.

The project activity nodes are shown in Figure 19, starting from the project’s draft until
the finished product deployment. The test sequence is from Alfa to Beta.
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ACTIVITY

ACTIVITY DESCRIPTION

PRD

Estimated
Duration
(Weeks)

Designing the software screens, screen flow, setting
up server

2

Blueprints to Database Design Phase

Database Management System Building

Back-End Coding - Phase 1: Mainframe

m |0 W] =

Back-End Coding - Phase 2: Location Management
Module

o |O|w >

2
3
3
2

o]

Front-End Coding - Phase 1: Design to Code
Dashboard, Css

0

Back-End Coding - Phase 3: Company Management
Module

Back-End Coding - Phase 4: Container
Management Module

Front-End Coding - Phase 2: Adding Ready
Modules

B,H

Beta Test - 1 ( DB, Bugs, Flaws, Speed, Code,
Screens)

LH

Back-End Coding - Phase 5: Quotation
Management Module

o

Back-End Coding - Phase 6: Billing & Reports
Modules

m

Front-End Coding - Phase 3 : User Screens, Left
Bar Menu

Back-End Coding - Phase 7: Shipping Module

Back-End Coding - Phase 8: Feedback Module

Front-End Coding - Phase 4: Adding Final Screens

O|Z|C]| —

Beta Test - 2 ( End to End Complete User
Experience Test)

w = WOz £

Deploying the Software Online

Finish

Dummy Activity to close the Diagram

Figure 19.

CPM/PERT Activity Nodes -Project Steps

A network arrow or a node indicates activities. The arrow’s tail displays the start of an
activity while the head suggests/points to the end of an activity. A single arrow reflects
the given time of operation. Operation periods are shown along with the arrows. Dummy
Activity represents the task that uses no money or time to finish the project. The Event
is the stage or the location where all previous jobs started, and the jobs, which are yet
to be done. The project’s first event is the start of the project. Circles or nodes at the
intersection of arrows are usually symbolic events. Events in their sequential order are
serially numbered. The Network Diagram is the diagram of the whole project. Different
jobs are shown in this diagram to visualize the step-by-step flow of the process.

Earliest Start Time (ES) is the earliest possible time at which an activity may start. Earliest
Finish Time (EF) represents the earliest possible time to complete the assigned job. Latest
Start Time (LS) is the latest possible time at which an activity may start without delaying
the date of the project. Latest Finishing Time (LF) is when the project as a whole or a node
can be finished at the latest time. Total Float (TF) is the difference between the maximum
time allowed for an activity and its estimated duration. It is the duration of time when the
activity can be started late, without disturbing the project schedule. Free Float (FF) is the
duration of time by which the completion time of an activity can be delayed without affecting
the start of succeeding jobs. Interfering Float (INTF) is the amount of time a scheduled
activity can be delayed or extended from its ES date without delaying the project finish date.
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ACTIVITY A 1
——
DURATION 10 5

There is a lag of 5 days
in activities D, G, H, L,
N,OandR.

ALL THE DURATIONS
ARE INDAYS

Independent Float (INDF) is the maximum amount of time an activity can be delayed
without postponing the ES of the succeeding activities and without being affected by the
allowable delay of the preceding activities. Preceding Activity represents the activities
that are performed before future jobs. Succeeding Activity means the activities that are
performed after the predecessors. Critical Activities are events that have no floats. The
essential events are required to be completed on schedule. Critical Path is the path in the
network joining the critical events. Based on KSHAL Project, the cumulative duration
of the project was planned as nine months. A logical network diagram revealed that D
and F’s activities are parallel, and F has no succeeding activity.

Similarly, activities M and K are parallel jobs, and M has no next task. Thanks to this,
the duration of the project was reduced to 33 weeks in these conditions. In addition to
the aspect of the whole project in-depth, we applied a scenario as if our project would
be completed after the 40th week. Therefore, to meet the project requirements, we had
to provide a lag of 1 week (5 working days) before these activities; D, G, H, L, N, O and
R. Based on the revised table of activities, the network diagram is as follows:

Project : Developing a software named KSHAL
NETWORK DIAGRAM

|

10

S\L .
10 15 15

Figure 20. CPM Network Diagram of KSHAL

According to our CPM calculations, by defining the critical path, the first leg of the study
showed that it was possible to start the project at the beginning of January and complete
it by the beginning of October. However, best practices in the software development
business predict that there is always a gap between the plan and realised timelines.
Moreover, financial shortages, technical difficulties, human resources related changes, and
even the weather conditions influence such projects. Thus, we should use a probabilistic
method such as PERT to statistically determine whether the project will have a chance to
be embodied within planned deadlines. PERT is a convenient tool for relatively smaller
projects such as ours, but it is hard to apply to more significant projects with thousands
of node inflows. PERT defines four types of time required to accomplish an activity:

* optimistic time: the minimum possible time required to accomplish an activity (o)
or a path (O), assuming everything proceeds better than is usually expected.

* pessimistic time: the maximum possible time required to accomplish an activity (p)
or a path (P), assuming everything goes wrong (but excluding major catastrophes).
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» most likely time: the best estimate of the time required to accomplish an activity
(m) or a path (M), assuming everything proceeds as usual.

» expected time: the best estimate of the time required to accomplish an activity
(te) or a path (TE), accounting for the fact that things do not always proceed as
standard (the implication being that the expected time is the average time the task
would require if the tasks were repeated on several occasions over an extended
period).

o+4dm+p
6

T
TE = te
i=1

te =

» standard deviation of time: the variability of the time for accomplishing an activity

p—o
6

[
_ E 2
arg = Tte;
i=1

Standard Deviation (SD) measures the discrepancy between the mean and the average.

Tte =

The weighted average determined by the PERT formula was interpreted in the current
context. A low SD value shows that data points are similar to the average. Variance is the
average of the squared differences from the mean. We applied the following formulas
as follows:

O+4M+ P

1. Expected Time (T,) = o

-0
2. Standard Deviation (SD) = (PT)2

3. Variance = (%0)2 where O = Optimistic Time, M = Most Likely Time, and
P = Pessimistic Time

X—Te . . oy
4. Z = —5, where X = The Desired day at which we want to check probability,

T. = Expected Duration of Critical Path, and SD = Standard Deviation of Critical Path

For this part, we used the same data we had for the CPM leg of the study and refigured
the whole project timeline based on optimistic, most likely and pessimistic deadline
expectations. Naturally, the optimistic approach indicated the shortest possible time
expectation that our software developers needed to accomplish the completion, while
the pessimistic estimation approach forecasted a more extended calendar for project
completion. Concerning the above definitions, our activity estimation table was re-
constructed for PERT analysis. There were eight paths out to finish, and number eight
was detected as the critical path shown in Figure 20. By considering the critical path, we
calculated total project duration, variance and standard deviation as follows:
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> T. =190 Days

Y Variance = 44. 444444

S.D = /X Variance = \/m
S.D = 6.66666667 = 6.7

General Normal Distribution Graph under conditions T, = 190 Days and S.D = 6.7 Days.

The findings of our calculations were referenced on Z-Table. The probability calculation
of completion days was as follows:

Probability of Completing the Project in Less Than 180 Days
X-T,
s.D

_ 180-190 —_1.49
6.7

7=

Z

From Table against Z = -1.49 Probability is 0.0681 or 6.81%
Probability of Completing the Project After 180 Days

Total Probability = 1

Probability on 180 Days = 0.0681

Probability after 180 Days =1 —0.0681 = 0.9319 or 93.19%

Probability of Completing the Project in 200 Days

g _X-Te
S.D
7 = 200-190 —149
6.7

From Table against Z = 1.49 Probability is 0.9319 or 93.19%
Probability of Completing the Project After 200 Days

Total Probability = 1

Probability on 200 Days = 0.9319

Probability after 200 Days =1 —0.9319 = 0.0681 or 6.81%
Probability of Completing the Project Between 180 and 200 Days
Total Probability = 1

Probability on 180 Days = 0.0681

Probability after 200 Days = 0.0681

Probability between 180 & 200 Days =1 —0.0681 — 0.0681

Probability between 180 & 200 Days = 0.8638 or 86.38%
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Table 4. CPM/PERT Results Table

Sr. No | Probability Condition Z-Table Iéit;lp];istribution
1 Probability of Completing Project in 180 Days 6.81% 6.78%

2 Probability of Completing Project after 180 Days 93.19% 93.22%

3 Probability of Completing Project in 200 Days 93.19% 93.22%

4 Probability of Completing Project after 200 Days 6.81% 6.78%

5 Probability of Completing Project Bet 180&200 Days | 86.38% 86.44%

As a conclusion of this section, KSHAL Project was completed as planned within the
budget and timeline at the end of September 2020. However, the project took an evident
38 weeks, and the cost of the software was realised as 59,100 USD.

Normal Distribution: Pr(180<X<200)=0.8644
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8. Measuring Effectiveness and Efficiency with Data Envelopment
Analysis

Data Envelopment Analysis (DEA) is a mathematical programming-based method used
to evaluate the relative performance of organisations [9]. DEA is a benchmarking method
between several variables compared based on several types of inputs and outputs. DEA is
a mathematical tool that helps us measure the efficiency of limited resources and guides us
to improve their efficiency. DEA is actively used in organisations with multiple branches.
It helps to identify efficient and inefficient units (a.k.a DMUs: Decision-Making Units)
in a framework where results are considered in their particular context.

KSHAL is in use in three companies, which are controlling five branches in two countries.
All these companies have work in the same freight network called UNICA, and they all
are medium-sized freight forwarding entities. These three companies co-operate with
each other for their shipping and logistics activities. Company A is located in Istanbul,
Company B and C are located in Ukraine. Company B and C have their offices in Odessa
and Kiev. Company A employs 18 white shirt workers (DMU1), company B employs
22 people in Odessa (DMU2) and 20 people in Kiev (DMU3), company C employs 24
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people in Odessa (DMU4) and nine people in Kiev (DMUS). The core business of these
three companies is container shipping, selling second-hand containers, and air cargo
deliveries. They all have their sales teams that call and visit customers constantly. Each
of these hubs were numbered as DMU1 to DMUS. The analysis aims to determine how
effectively these DMUs use KSHAL while issuing BLs, offering prices and submitting
sales and marketing reports. We began with one input and one output sample and carried
it to multiple inputs and multiple outputs experiments. The research focused on their
half-a-year-long activity.

Table 5. One Input - One Output DEA Table

ISSUED BLs ON KSHAL IN/OUT | DMU1 @ DMU2 DMU3 | DMU4 DMUS
NR. OF BLS OUTPUT 516 410 207 342 189
NR. OF EMPLOYEES INPUT 18 22 20 24 9

According to Table 5, we can observe how productive each branch was when issuing
the marine bill of ladings using KSHAL. It is supportive information to visualise how
keenly these branches carry their activities onto the KSHAL platform. Table 6 divides
the quantity of issued bill of ladings by each DMU’s employee quantity:

Table 6. The Most Efficient DMU

Table 7. Relative Efficiency

ISSUED BLs ON KSHAL IN/OUT DMU1 DMU2 DMU3 | DMU4 | DMUS
NR. OF BLs OUTPUT 516 410 207 342 189
NR. OF EMPLOYEES INPUT 18 22 20 24 9
BL PER EMPLOYEE EFFICIENCY 28.7 18.6 10.4 14.3 21.0
Efficiency = No of Employees
No of BLs

As we can in Table 6 DMUI1 is the most efficient DMU based on the comparison between
the BL’s (Output) produced by employees (Input) of the different DMUs. It is necessary
to calculate the RE (Relative Efficiency) of the other inefficient DMUs at this stage. RE
is the ratio of inefficient DMUSs compared to the efficient DMU.

RELATIVE EFFICIENCY DMU1 | DMU2 | DMU3 | DMU4 DMUS
NO OF BLS OUTPUT 516 410 207 342 189
NO OF EMPLOYEES INPUT 18 22 20 24 9
BL per EMPLOYEE EFFICIENCY 28.7 18.6 10.4 14.3 21.0
REL. EFFICIENCY RE 1.00 0.65 0.36 0.50 0.73
_ DMU;
RE = DMUe

DMU; identifies inefficient DM Us while DMUe is the efficient DMU (i.e., Company A
in our example). Relevant efficiencies are sequenced between 1 and 0, as indicated on the
first page. Figure 22 shows the Efficient Frontier (EF) that shows the best solution while
including all DMUs. We can see which branch of our experiments is the most efficient
one by using KSHAL software at this first stage. The rank is
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Ist ~ DMUI: 28.7 BLs produced by or per employee (RE 1)

2nd  DMUS: 21.0 BLs produced by or per employee (RE 0.73)
3rd DMU2: 18.6 BLs produced by or per employee (RE 0.65)
4th ~ DMU4: 14.3 BLs produced by or per employee (RE 0.50)

5th DMU3: 10.4 BLs produced by or per employee (RE 0.36)

Efficiency Frontier Graphic
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Figure 22. Efficiency Frontier

It is proved that DMUI1 is the most efficient branch when comparing the results of the
other DMUs. We can classify the rest of the DMUS as inefficient. The gap (or the distance)
between their positions to EF shows their improvement to become an efficient DMU.
So, practically these branches must push their stats all the way left to the efficiency
frontier. The number of parameters (inputs and outputs) can be umpteen based on various
requirements depending on what researchers would like to measure.

While modelling our DEA questionnaire it was necessary to study other parameters such
as running costs, turnover of the participant DMUs and turnover by an employee of each
participating DMU. In this step, our DEA study took multiple inputs and one output into
consideration to visualise the efficiency level of KSHAL at DMUs.

Table 8. Multiple Inputs and Single Output

DMU1 DMU2 DMU3 DMU4 DMUS5S

TURNOVER MIL $ (6] 1 1 1 1 1
NO OF WORKERS 1 12 22 20 24 9
RUNNING COSTS 1 27 33 30 40 12
EMP/TURNOVER A 12 22 20 24 9
COST/TURNOVER B 27 33 30 40 12

We measured how our DMUs reach up to a 1 million USD turnover based on two inputs:
the number of employees and running costs. It was shown that DMUS makes a one million
USD turnover with nine employees while DMU4 does the same with 24 personnel.
While Cost/Turnover and Employee/Turnover comparisons seek lower values, Figure
23 shows a convex graphic as shown below. Cost minimisation aiming models should
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push variables (DMUs) down to zero, and this is why our graphic pictures the efficiency
frontier downwards. We can indicate the opposite in maximisation models as the push-up
of data expands the efficiency frontier far from zero (origin of the graphic). Here, in Figure
23 we can see some DMUs are located far from our efficiency border (the efficiency
frontier). Finding out the amount of improvement, called Technical Inefficiency (TI),
became more straightforward by applying the RE formula. This is supportive data for our
paper when it comes down to acknowledging the efficiency that KSHAL adjusted to the
daily tasks of these DMUs in shipping operations. Any software capable of offering fast
response times with simple screen flow and sufficient security preventions will be one of
the driving forces of maritime companies to score higher turnovers and profit margins.

REACHING UPTO 1 MILLION USD TURNOVER

mTURNOVER IN MIL § O mNO OF EMPLOYEES I mRUNNING COSTS1I
EMP/TURNOVER A COST/TURNOVER B

o~

DMUI1

DMU2

¥ <
o =]
] 5]
< <
o~ o~
=] =]
] ]
o ]
=0 I =]
- - - I

DMU3 DMU4 DMUS

Figure 23. Efficiency Frontier

To set all DMUs efficient, we must propose the participants, which are also KSHAL
users, solutions that may bring their activity results closer to the efficiency curve clustered
around DMUS. DMUS represents our EF line on the above graphic. DMU2 and DMU4
are inefficient participants who need to revise their strategies, while DMUS, 1, and 3
are efficient ones. Here, on Table 9 we may tag the distance from the origin to EF on
the line to DMU1 as yDMUIi and compare that value over yDMU, which gives us the
Relative Efficiency. The visual distance between DMU1 and EF shows the amount of
improvement, by another name, the technical inefficiency ratio. If we calculate a new scale
for inefficient branches, we will have virtual decision-making units as our referencing
points. They are suggestive ‘stations’ for inefficient branches. Simply, it indicates that
all participants must catch the EF level of the most efficient DMU. We examined one
input and multiple output variants of the DEA data in the final step, a valuable example
for maximisation (profit, shipment quantity, new customers acquired, sales statistics,
etc.) purposes.
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Table 9. One Input and Multiple Outputs

DMU1 DMU2 DMU3 DMU4 DMUS
VISITS PERFORMED O 240 336 216 168 125
QUOTATIONS MADE o 178 284 221 126 110
KSHAL USERS I 18 22 20 24 9
VISIT/USER A 13 15 11 7 14
QUOTATIONS/USER B 10 13 11 5 12

400

350

300

250

1%
[=]

=]

w
(=]

Different branches have different scores for customer visits, which is where they meet
with potential customers for their services. It is possible to observe that each DMU has its
core activity; while one is active operationally, the other is keen on sales and marketing
campaigns. In Table 9, two output variables are compiled: How many customers were
visited by KSHAL users and how many freight quotations had been made through the
KSHAL system. These two output indicators are enveloped by the quantity of KSHAL
users working at each DMU. A simple benchmark was applied by comparing customer
visits per CAL and quotations sent per CAL. The KSHAL system allows all users to
provide freight quotations to customers, disregarding whether they are sales personnel
or not. Therefore, we do not seek the highest score of each. Instead, we seek the highest
comparison result of variables to define our EF as a maximisation task. In our example,
DMU2 scored the most efficient result compared to the figures of the other DMUs in
this study. DMU4 was the least efficient participant of this analysis that must improve
their activity results upwards to match and even surpass the EF.

One Input & Multiple Outputs

DMU1

DMU2

200

1

100 I I
0

DMU3 DMU4 DMUS5

B VISITS PERFORMED O ®QUOTATIONS MADE O B KSHAL USERS |

VISIT/USER A

QUOTATIONS/USER B

Figure 24. One Input and Multiple Outputs

KSHAL users visit customers based on their CRM Module activity using the software.
They submit their phone calls, email communication and visit & meeting scheduling into
the program. Table 9 shows how actively each worker of the branches uses the quotation
module. Here we can observe that the least active customer-visiting branch per CAL was
DMUA4. As shown in Figure 24, the aim of participants must boost up sales and quotations
by numbers. The boost, is in the form of an explosion that scatters from origin to outside,
so the visualisation of the graphic will be a concave curve. This section concludes that
we could identify the most efficient spots and weakest links of the network to support
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data envelopment analysis. DEA assisted our research to visualise the possible directions
that companies must head to increase or decrease their activity results for reaching their
efficiency frontiers.

9. Conclusion

According to Porter’s Value Chain Theory, we must focus on company activities by
breaking them down into separate divisions to observe one monolithic image as a Value
Chain. Each division has its fingerprint on overall expenses, directly influencing our
efficiency, turnover, and, naturally, our profit margins. Each department from inbound
logistics, operations, outbound logistics, marketing & sales, and other services drives
the company’s productivity. Therefore, each department must contribute to the goal of
achieving sustainable efficiency and profitability. Most organisations engage in hundreds,
even thousands, of activities to convert inputs to outputs. These activities can be classified
generally as either primary or support activities that all businesses must undertake in
some form [10].

Therefore, the role of a robust ERP infrastructure that communicates with each of those
departments and helps them achieve their goals are vital parts of this strategy. Nowadays,
value chains cannot be considered without IT systems such as KSHAL. KSHAL also
structurally divides the tasks into several divisions as if it creates its Value Chain. All of
its modules both, individually and collaboratively, are fully dedicated to the profitability
of the user companies. In this respect, it is evident that KSHAL approaches maritime
companies and their activities by how Porter’s Value Chain Theory approaches companies
strategically. KSHAL segments the activities into container trade, shipping operations,
inbound cost controlling, outbound quotations, marketing & sales and other services. A
value chain is a powerful tool for disaggregating a company into its strategically relevant
activities to focus on the sources of competitive advantage, that is, the specific activities
that result in higher prices or lower costs [11]. One of the hypotheses of this paper
was indicating that, a web-based maritime software provides a noticeable decrease on
operational software-related expenditures of small and midsized freight forwarders and
supply chain companies. Thus, this research mainly walks hand in hand with Porter’s
Value Chain Theory along the path of decreasing the costs while increasing companies’
efficiency and profitability.

The evolution of big data technologies has introduced us to the concept of data visualisation.
The data owners must have these figures, which they think will be easier to work through
as big heaps of data clusters, visually expressed. Data visualisation has its roots in statistics
and is therefore generally considered a branch of descriptive statistics. However, because
both design skills and statistical and computing skills are required to visualise effectively,
it is argued by some authors that it is both art and science [12]. According to theories
cited in this article, Kiyoyasu Tanaka’s “Time in Transit Theory” needs data visualisation
to solve complex transportation problems. According to Tanaka’s theory, shippers pay
higher freight for short routes compared to longer routes, proportionally. Tanaka adds
that “Individual freight transactions are characterized by timely, frequent, and small-
batch shipping.” and with this explanation, we realise the challenge of making the right
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decisions for which shipping option, service provider or tariff will be used becomes a
perplexing subject for the shippers [13]. One of the obstacles in front of this issue is
how to display meaningful results visually to the screens of decision-makers. Tanaka’s
theory aims to analyse freight and distance (route) alternatives while finding affordable
solutions without compromising delivery times, safety and reliability of selected service
options. This perspective is also held by KSHAL’s UX while compiling costs, shipping
line alternatives, surcharge derivatives and visualising them all in the most convenient
way for its users. KSHAL’s price quotation module brings freight variations on screens
by revealing the names of the shipping lines and their transit times. KSHAL users can
see all the freight and route alternatives in the same module consecutively. Moreover,
they may be equipped to take the right decision for that specific shipment. At this step,
with the support of Tanaka’s “Time in Transit Theory”, we may observe that one of the
hypotheses of this paper, that states “A web-based maritime software triggers a remarkable
progress for good on data handling of small and midsized freight forwarders and shipping
companies.” is definitely in use on KSHAL while cost storing and freight quoting.

We should cite the Theory of Constraints (TOC) that will ask us several questions;
“Where will you focus your attention on your company for increasing productivity?” The
overwhelming popularity of Dr Eliyahu Goldratt’s bestselling business novel “The Goal”
(set in a manufacturing company) has led some to believe that the Theory of Constraints
applies primarily to the manufacturing environment. Although initially developed in
response to specific challenges in this sector, other TOC applications have been developed
for a wide variety of industries using the TOC Thinking Processes. These are successfully
implemented in industries like Heavy Capital Equipment, Retail, Banking, FMCG,
Logistics, Job Shops, Mining, Healthcare, etc. [14]. The correlation of this theory with
our study appears in finding the right tools to apply effective management models for
eliminating constraints from maritime companies. These constraints suppress companies
from achieving higher productivity levels. As per our paper, economic constraints hold
freight companies back from recruiting more professionals when considering CAL
fees applied by the cited software companies. In addition, technical difficulties such
as the impossibility of using the Cyrillic alphabet, not providing access to users via the
web, delaying feedback times, and expensive pricing strategies become constraints.
KSHAL’s UX has been designed by focusing on these constraints and aiming to solve
these issues using alternative methods to improve productivity and profitability. The
paper proposes that a web-based maritime software delivers an essential refining effect
on the operational documentation process of small and midsized freight forwarders and
supply chain companies. KSHAL achieves this goal by simplifying data submitting steps
severely. It also solves many other constraints in rival programs, such as the complexity
of the quotation sending process, recording shipping costs, tracking demurrage expenses,
having third-party partners involved with the business flow, and monitoring company
credibility online.

According to the research, among the maritime ERP alternatives already being used in
Turkey, we observed their innovative tendency to evolve from conventional software
products towards web or cloud-based SaaS platforms. We have determined four major
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Table 10. Price Comparison

software suppliers in Turkey during our research: SOFT, SELECT, XINERJI, and
DOA. Three of these companies offer their products as SaaS solutions except for SOFT.
According to SOFT’s 2021-23 business strategy, which was revealed during one-on-
one interviews with Ergin Kargalioglu, CEO of the company, SOFT also is moving its
production environment to the cloud. This fact expresses that the contemporary structure
of shipping ERP alternatives will be inhabited on the web or the cloud environments,
just like KSHAL has persistently offered these options for its customers since day one.

This study showed that the number of quotations and shipping orders increased when
the company was using a web-based, SaaS-oriented, comparatively lean ERP product.
In following this, the users have submitted more visit reports into the SaaS system. Also,
their average screen time has been increased. These findings showed us the supremacy
of lean design over complex design. Furthermore, these results showed us SaaS systems’
preponderance with the lean design over conventional and orthodox, bulky and stodgy
ERP programs. The repercussion of the results takes us to one of our hypotheses, indicating
that web-based maritime software creates a meaningful usage or a good value in terms
of adding efficiency to their shipping operations. During this study, one of the concrete
facts we observed was the tendency of both fronts of the industry as developers and
users heading towards lean designs, simple interfaces, and affordable pricing systems by
abandoning locally installed ERP solutions which are unaffordable for small and medium-
sized freight forwarders or maritime companies. In the case of a simple comparison,
KSHAL has certain advantages over two major ERP product suppliers even when we
consider their basic product packages.

Between KSHAL and Two Other Alternative Software Platforms

Service Company A Company B KSHAL
Sales Price $5888 $888 $$
DBMS License $$$ $$ =
Maintenance Fee $88 $88 -
CAL License $$$ $$ $

Besides KSHAL’s innovative business models, especially for container trading jobs, it has
been proven that the program has a commercial value as it has been contracted to three
freight forwarding companies. This fact figuratively supports the indicated approval; a
web-based maritime software engenders a noteworthy improvement in sales and marketing
activities of small and midsized freight forwarders and supply chain companies.

In conclusion, there is a fully functional, self-proven, commercialised, innovative,
industry-specific, new models proposing, dynamic, affordable ERP alternative program
named KSHAL that serves small and medium-sized maritime logistics, freight forwarding,
and shipping companies in complete competence. Furthermore, the program’s building and
deployment process is an excellent example of a feasibility exercise for other researchers,
developers, entrepreneurs or shipping companies who would like to design their ERP
programmes.
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ABSTRACT

This study addresses the significant changes in air transportation for Turkey with the opening of Istanbul Airport and investigates the advantages
and disadvantages brought about by the new airport. Previously; providing a service for Istanbul, Atatiirk Airport had a limited capacity in terms of
air transportation resulting in a mostly ineffective use of time and resources. Thus; this study points out how istanbul Airport solves the problems
experienced previously problems with the expectations of being a solid contender for Turkey in today’s modern aviation.

In this paper, a brief explanation of how aviation reached its current place is given and numerical data are provided to further clarify the enormous
growth of civil aviation both for Turkey and globally. Subsequently, the role of Istanbul Airport for Turkish civil aviation has been explained in depth.
In the light of this information, strengths and weaknesses are identified first, and then opportunities and weaknesses are presented (SWOT analysis)
specifically for Istanbul Airport. In the final part of this paper, the importance of new applications through aviation systems has been evaluated
briefly to better understand how it positively effects companies, air traffic control units and how it shapes the future of air transportation systems.
We believe that the analysis given in four sub-sections will give us a clear understanding of the pros and cons of Istanbul Airport. Considering
those assumptions and taking relevant actions it will be easier to make optimum use of the whole system in the airport and to compete with other
rivals in the aviation industry.
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1. Introduction

Flying in the air has always captured human interest throughout the history. Even though
it seemed like a utopia for the earliest civilizations, humankind has always kept hope
alive to make this dream come true. The history of aviation extends back hundreds of
years and the earliest forms such as kites were promising for future developments in
the long run. From a tower jumping experience by Hezarfen Ahmet Celebi to futuristic
designs of air vehicles drawn by Leonardo Da Vinci, every work and invention in aviation
history provided a groundwork to be able to transport people through the air. Finally, the
Wright Brothers were able to design the very first primitive aircraft by using previous
works. Aviation has had a different vision and reached its current place with the effect
of this invention (1).

People prioritize different factors such as speed, safety, comfort and cost for their
transportation system choices and choose one of the four; road transport, maritime
transport, rail transport or air transport. The ones who prioritize speed and comfort
generally choose air transport. Hence the main reason why we choose air transportation of
all the other methods is saving time as well as providing a joyful and comfortable travel.
People are able to travel distances in a short period of time where they, otherwise, cannot
do maybe in days or months (specifically for maritime transport). This summarizes why
it becomes more and more popular among people day by day (2). Briefly, the aviation
industry demonstrates an enormous development pattern affected by all of our choices
and expectations. As a result; many procedures arise to provide a safe and controllable air
traffic flow. Airports that are home to aircraft, airways, flying rules regarding piloting and
air traffic control systems are all part of this well-sophisticated transportation system. By
considering the needs of the time and sad events experienced in the past, aviation keeps
its professional identity up to date through developmental activities. (3).

Despite being affected by certain events negatively; the aviation industry has historically
shown a pattern of constant growth. Undoubtedly, this progress in the aviation industry
requires building new facilities and upgrading technical infrastructure to meet the
requirements of emerging industry. First opened in 1912 as a military airport, Atatiirk
Airport was converted into a civilian airport to serve passenger and cargo traffic in the
early 1950s. It served more than 60 million passengers in 2015, making it one of the
biggest airports in the world in terms of passenger traffic. Government authorities decided
to replace Ataturk Airport with a new one with the hopes of building a groundwork for
Turkey’s future aviation strategies. Ataturk Airport was replaced in regards to commercial
passenger functions by the newly constructed Istanbul Airport in April 2019, in order to
meet Istanbul’s growing domestic and international air traffic demand (4).

There is a two-way solution to providing safe and efficient air transportation; making the
maximum use of current systems and/or construction. Legal authorities provided both
in the case of Istanbul Airport with the intension of more competitiveness on a global
scale. The objective of this paper is to search for changes and then to establish better
strategies for Istanbul Airport with regard to air transportation. For these purposes we
have examined capacity related problems and a variety of technical and technological
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issues that are of concern. Then, we introduced problem solving methods of how to
efficiently provide air transportation with new facilities and with the introduction of new
sub-systems. We believe that this study will establish a new perspective to gain a lead
in the constantly growing sector.

This study was prepared under the supervision of two academicians. The liability of below
given statements and other technical information was confirmed by legal aviation units;
the air traffic control unit at Istanbul Airport and the Airport Authority; IGA. First, we
confirmed the data accuracy (airport specifications and related functions) that we collected
from varies databases by IGA operations center and DHMI. Then, the impact of Istanbul
Airport in terms of air traffic management was evaluated by air traffic controllers — a
supervisor with 20-years of job experience and two veteran air traffic controllers with
5 and 11 years of job experience respectively. Finally, the assumptions we made were
discussed by academicians that had studies in the transportation and logistics field- a
professor with over 20 years of experience and a lecturer with over 10 years of experience.

This paper consists of six subsections; following a quick introductory division about the
history of aviation, a variety of different studies have been listed in the second division. In
the third section, a table analysis regarding air transportation in the World and in Turkey
has been presented. The forth section provides in depth information about Istanbul Airport
and a SWOT analysis for the airport. The fifth section is based on air traffic control
strategies deducted by SWOT analysis given in the previous section. Finally, the sixth
section concludes this study demonstrating, from a more general perspective, how this
study is important for the future of the Turkish aviation industry.

2. Literature Review

There has been a lot of academic studies as well as technical work in air transportation to
meet today’s needs of the sector and to better plan the future of it. Some of the important
studies chosen for the purpose of this paper are listed in table-1

Table 1. Literature review on aviation

PAPER WORK

AUTHORS METHODOLOGY CONCEPT

ve Uygulamasi (2011)

Ugaklarin Terminal Kapilarina Atanmast
1 Probleminin Farkli Yontemlerle Coziimii | Sefika ARSLAN Optimization

Effective utilization of
terminal gates

Bulamik Mantik Kontrol Teknigi
2 Kullanarak Pist Planlama I¢in Ugak Tipine | Tolga CALLIOGLU | Fuzzy Approach
Gore Inis Onceliklendirme (2019)

Answers for better aircraft
landing sequences

Aircraft Parking Optimization Using
Genetic Algorithm (2017)

Effective usage of the

Burak GULER Optimization . o
parking positions

On-line Decision Support for Take-off
4 Runway Scheduling at London Heathrow

90 AR Optimization and Simulation  Runway scheduling

Airport (2008) ATKIN
5 On Th§ Control of Airport Departure Pierrick BURGAIN | Collaborative framework The cqntrol of aircraft
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The above-mentioned studies focus on making air traffic management more effective,
using all the available sources more efficiently and searching for ways to solve any other
problems experienced in aviation sub-systems.

3. Air Traffic Analysis

When we think of aviation, the first vehicles that come to mind are airplanes and helicopters
as well as balloons as one of the earliest forms of aviation and drones as more recent
developments (5). Nevertheless, aircraft such as airplanes, business jets and helicopters
are the basis of this study considering the regular air traffic at an airport.

In a little over a century, the aviation industry has gone from learning to fly, to learning to
fly faster and further. Moreover, air transportation has become widely used and continues
to extend its reach through rising incomes and affordable choices. The volume of air
transportation is not surprising to us anymore since the industry has been expanding.

We keep track of air transportation by annual reviews. Annual reviews for air transportation
are released by certain organizations on the successes, issues and numerical changes.
Those reports reveal how big the aviation industry is. In figure 1, we give a demonstration
of air transportation statistics regarding passenger traffic, air cargo and aircraft movements

by region.
PASSENGER AIR AIRCRAFT
TRAFFIC CARGO MOVEMENTS
g;__: . 8.8 billion g% ‘ 1'_22_7 million g;___:: 99.9 million
— Northamerc (@R
Kt e G v R
ol 5%
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Figure 1. Annual report of passenger traffic, air cargo and aircraft movement in
2018 by Airports Council International-ACI (6).

Airports host millions of passengers to provide service in air transportation. Considering
major airports specifically, those numbers require hundreds of flights each day. In table-2,
we show the top airports per landing and take-off in 2010 and in 2017. Taking 16" position
in 2017, Istanbul Ataturk Airport proved to be one of the fastest growing airports in
the world. This growing rate also took an important role in building a new and modern
airport - Istanbul Airport.
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Table 2. Top airports in 2010 and in 2017 per landing and takeoff (7)

2010 2017

TOTAL TOTAL
RANK |CITY (AIRPORT) MOVEMENTS RANK |CITY (AIRPORT) MOVEMENTS
1 ATLANTA - ATL 950 119 1 ATLANTA - ATL 879 560
2 CHICAGO - ORD 882 617 2 CHICAGO - ORD 867 049
3 LOS ANGELES - LAX | 666 938 3 LOS ANGELES - LAX | 700 362
4 DALLAS - DFW 652261 4 DALLAS - DFW 654 344
5 DENVER - DEN 630 063 5 BEIJING - PEK 597 259
6 HOUSTON - IAH 531347 6 DENVER - DEN 574 966
7 CHARLOTTE - CLT 529 101 7 CHARLOTTE - CLT 553 817
8 BEIJING - PEK 517 584 8 LAS VEGAS - LAS 542 994
9 LAS VEGAS - LAS 505 591 9 AMSTERDAM - AMS 514 625
10 PARIS - CDG 499 997 10 SHANGHALI - PVG 496 774
11 FRANKFURT - FRA 464 432 11 PARIS - CDG 482 676
12 PHILADELPHIA - PHL |460 799 12 LONDON - LHR 475915
13 LONDON LHR 454 883 13 FRANKFURT - FRA 475 537
14 DETROIT - DTW 452616 14 TORONTO -YYZ 465 555
15 PHOENIX - PHX 449 351 15 GUANGZHOU - CAN 465 295
16 MINNEAPOLIS - MSP | 436 625 16 ISTANBUL - IST 460 785
17 MADRID - MAD 433 683 17 SAN FRANCISCO - SFO | 460 243
18 TORONTO-YYZ 418 298 18 TOKYO - HND 453 126
19 NEWARK - EWR 403 880 19 HOUSTON - IAH 450 383
20 AMSTERDAM - AMS 402 372 20 MEXICO CITY - MEX | 449 664

Table 3. The change in passenger and aircraft traffic for Turkey through 2010 — 2019 (10).

Passenger Traffic Aircraft Traffic

Year Domestic International Transit Domestic International Transit

2010 50 575 426 52224 966 736 121 497 862 421549 293714
Total: 103 536 513 Total: 1213 125

2011 58258324 ‘ 59 362 145 671 531 579 488 ‘ 462 881 ‘ 292 816
Total: 118 292 000 Total:1 335 185

2012 64 721316 ‘ 65 630 304 677 896 600 818 ‘ 492 229 ‘ 283 439
Total: 131 029 516 Total: 1 376 486

2013 76 148 526 ‘ 73 281 895 565 447 682 685 ‘ 541 110 ‘ 281178
Total: 149 995 868 Total: 1 504 973

2014 85416 166 ‘ 80 304 068 461 105 754 259 ‘ 591 695 ‘ 333017
Total: 166 181 339 Total: 1 678 971

2015 97 041 210 ‘ 84 033 321 362 473 832 958 ‘ 623 715 ‘ 358 285
Total: 181 437 004 Total: 1 814 958

2016 102 499 358 ‘ 71244 179 409 609 886 228 ‘ 566 767 ‘ 376 913
Total: 174 153 146 Total: 1 829 908

2017 109 511 390 ‘ 83 533 953 531501 909 332 ‘ 591 125 ‘ 413 560
Total: 193 576 844 Total: 1914 017

2018 112911 108 ‘ 97 587 056 449 475 892 405 ‘ 651764 ‘ 473 051
Total: 210 947 639 Total: 2 017 220

2019 99946572 | 108427124 537642 | 839894 | 716523 | 478013
Total: 208 911 338 Total: 2 034 430
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Air transportation keeps a development pattern even though it is affected by occasional crisis
like the most current one; the Covid-19 pandemic (8). While aviation keeps developing all
around the world, the same growth is seen for Turkey. The General Directorate of State
Airports (DHMI) is the authority that is responsible for the management and regulation
of airports, aecrodromes and airspace under Turkish responsibility (9). The reports by
DHMI released on a monthly and yearly basis is also a clear indication of a growth in
air transportation for Turkey. Table-3 summarizes the change in passenger and aircraft
traffic for Turkey through the years 2010-2019.

In Figure 2 and 3, we represent the graphic form of table 2 in order to visualize the

changes throughout the years.

Passenger traffic through 2010-2019

2010 2011 pluw) 0 6 2017 2018 2019

Dome: m International Transit m Total

Figure 2. The change in passenger traffic for Turkey
through 2010-2019

Aircraft traffic through 2010-2019

B
‘q‘_‘.‘

2016 2017 2018 2019

Figure 3. The change in aircraft traffic for Turkey through 2010-2019

In table 4, we specifically compare the numbers in the years 2018 and 2019. The number
of domestic and international flights in total are presented for Turkey; both for state
airport (DHMI) and for other civilian airports. Looking at table-3, a dramatic decrease
(25,14%) can be seen in air traffic for the state airports while there is a considerable
amount of increase in total. This is because Atatiirk Airport, also the busiest airport in
Turkey, that was run by the DHMI until early 2019 was closed to passenger traffic and
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Istanbul Airport that has been run by a private organization (IGA), took its place. The
number of en route traffic showed a growth rate by 1.04. The total air traffic numbers
increased slightly, by 0.85%, that means a continuation of development figure in 2019
considering the year before.

Table 4. Air traffic data for Tukey in 2018 and 2019 (10)

2018 2019
Domestic | International Total Domestic | International Total
DHMI 716,407 559,287 1,275,694 | 591,205 363,739 954,944
General 892,405 651,764 1,544,169 839,894 716,523 1,556,417
En route 473,051 478,013
Turkey 2,017,220 2,034,430

Air transportation, for which some of the numerical data is given, holds many different
advantages and disadvantages to it as a result of a constantly growing industry. While the
upward trend in the number of passengers and air traffic continues, the achievements by
air transportation shows promising results. With this in mind, investments are crucial to
accommodate aviation growth. Recent investments over aviation in Turkey brought about
significant changes that will put the country in an important position in the world. Those
investments, as well as technological developments, offer noteworthy opportunities in the
long term. Specifically, Istanbul Airport; one of the mega projects of Turkey in aviation,
is a representation of a great vision of the country. At this point, the opening of the airport
stage by stage has led to a new growth acceleration in Turkish aviation. In table-6 below,
a SWOT analysis about air transportation has been presented for Istanbul Airport.

4. SWOT analysis on Istanbul Airport
4.1 Strengths of Istanbul Airport
Additional runway capacity

Ataturk Airport was famous for long departure queues specifically during rush hours.
Aircraft would spend a lot of time waiting for their departure sequence in line. Istanbul
Airport relieves this bottleneck with the help of an increased capacity through additional
runways.

At present, Istanbul Airport has 3 parallel runways in use. There will be six of those
when all the phases are completed, making the airport one of the few in the world
in this category. Runway 34 (2 dependent runways-34 R/L), runway 35 (2 dependent
runways-35 R/L) and runway 36 have been used for arrivals and departures as of June
2020 (11). Independent runways can be used for parallel arrival/departure operations
simultaneously. This procedure helps improve the air traffic capacity with the reduction
of aircraft waiting time.
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Figure 4. All phases planned for Istanbul Airport (12)

Merge Point system

A point merge system, a systemized method for sequencing arrival flows developed by
the Eurocontrol Experimental Centre, is implemented at Istanbul Airport as an arrival
procedure. This system was designed to work in high traffic loads without radar vectoring.
It consists of a point (so-called merge point) and pre-defined legs (the sequencing legs)
equidistant from this point. The legs are only used to delay aircraft when necessary.
Some of the expected benefits of point merge are as follows; more orderly flows of air
traffic, the standardization of operations, better airspace management, improved flight
efficiency etc. (13).

=

erge Point

CE B! i Sequencing Legs

Figure 5. A congested airspace over the Marmara Region can be seen on the left, and a merge point system as
a possible solution
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Increased aircraft capacity

The apron area has 77 jet bridges (this number can go up to 114 for category - C aircraft),
157 open parking positions (this number can go up to 226 for category - C aircraft).
Briefly, the terminal area has an extended parking capacity compared to Atatiirk Airport;
234 parking positions in total and this number can also go up to 340 for category - C
aircraft (14).

Table 5. Some of the important specifications of Istanbul Airport (15)

Specification

Capacity

Runways

5 runways currently

Passenger boarding bridges

143

Passenger capacity

A full capacity of 200 million

Terminals

4 terminal buildings (1,3 square meter main terminal building)

Apron

A full capacity of 500 aircraft

Parking area

Up to 70.000 indoor and outdoor parking lot

Destinations

Over 350 flight destinations

Taxiway Link

16 taxiways in total, some eligible for code-F aircraft (A380, B748)

The design to accommodate super-heavy aircraft

Runways and taxiways were designed so that companies are able to make operations with
any kind of aircraft. In particular, A380 and B748 (super-heavy category aircraft) can fly
from/to Istanbul Airport with the advantage of carrying more passengers or freight (14).
Additionally, increased heavy aircraft parking lots presents a rare opportunity to plan for
long distance flights more frequently.

A Huge Cargo Apron

Today, freight transport has an important position globally so that the sector has to be
supported by project-based investments and new incentives should be granted. Hence,
Istanbul Airport was built in a way that, it is planned to meet the expectations of freight
transport for Turkey even in the future. For this purpose, an enormous cargo apron has
been built in the project which covers an area of 1.4 million square meters. This newly
built unique cargo and logistics center allows over 30 wide body aircraft to be docked
at the same time (14).

Location Advantage

Istanbul, a city of two continents, is located at a point so that it has the role of a bridge
between Europe and Asia. The geographical location of the city strengthens its position in
commercial and economic activities. Additionally, Istanbul that is also home to Istanbul
Airport has unique historical and cultural advantages to attract more tourists, which
means more flights. As a consequence, Istanbul Airport has a key role in long distance
transportation as well as tourism activities. The airport has the potential to be used as a
hub airport for many airlines. Specifically, traffic flying between far East and Europe
can use the Airport as a transfer center where they can refuel and rest.
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4.2 Weaknesses of Istanbul Airport
Weak transport network

As stated above, the location of the airport is well-chosen and freight and passenger
transport has great potential considering other airports in the world. However, the
transport network between the airport and the city itself is not enough for optimum
capacity utilization. Currently, the transportation between the city and the airport is done
mostly by buses and other private units. A well-developed transport link is necessary to
carry passengers and goods fast and easily. For this purpose, railway systems should be
constructed to make transportation from all parts of the city efficient.

Strong wind characteristics

Located near the Black Sea, the airport is exposed to strong winds because of the
characteristics of the area. Winds generally blow in the direction of North and South
making the arrival/departure operations easy since the runways are located in the same
direction. Nevertheless, the strong wind characteristics of the area, specifically strong
cross winds, can sometimes jeopardize air traffic operations and increase the number of
go-arounds.

Longer Taxi Times for Some Cases

Affected by several factors such as; runway configuration and congestion, taxiing between
gates and runways are an indefinite part of air traffic management. Particularly in a major
airport, the taxiing of an aircraft could take a considerable amount of time in actual flight
hours.

Covering a huge land that includes 5 runways, aircraft movement area sometimes has
an adverse effect on aircraft taxi times at Istanbul Airport. Distant runways are not easy
to reach, particularly for southbound runway configurations.

Optimization applications are needed

The point that the modern aviation has reached and the importance of Istanbul Airport for
Turkey has been explained above explicitly. The number of passengers and the amount of
freight per year given on tables is an illustration of how big the sector is. While aviation
keeps growing constantly in the world, there are things to be done to meet the requirements
of this growth rate. Constructing new airports or adding up necessary physical instruments
are sometimes hard to implement in aviation. Instead, revising prevailing procedures,
making optimum use of the sources could be more efficient; time saving or less expensive.
In this manner, optimization applications are quite common in modern aviation. Likewise,
Istanbul Airport needs a variety of different optimization applications, specifically for
aircraft taxi movements. For example: to save time and fuel, aircraft ground movements
need to be optimized so that aircraft taxi times are shortened, long departure queues are
eliminated. From another point of view; less fuel means less environmental damage,
knowing that fuel consumption is directly correlated to environment.
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4.3 Opportunities for Istanbul Airport

Major hub at the intersection of three Continents-Asia, Europe and
Africa

Istanbul Airport is located at the intersection of three continents; Asia, Europa and Africa.
Once completed fully, it will offer flights to as many as 350 destinations because of its
location advantage. When all the phases are completed, the Airport will have an advantage
in being used as a major hub for many carriers.

Figure 6. Increased flight destinations from a major hub

Increased flight frequencies for carriers

Capacity extension is generally likely to increase market concentration. With an increase
in demand, airlines will benefit from new routes and additional flights as long as the
capacity allows them. Theoretically, Istanbul Airport holds an important position by
numerical data compared to other competing airports and it offers many advantages for
flight operations. Atatiirk Airport, once the country’s busiest airport, had a limited capacity
so that airlines had problems with operational growth. The opening of the new airport
has also opened up new advantages for airlines with the help of its huge size (16). The
flag carrier of the country, Turkish Airlines, and other airlines are now able to increase
flight frequencies at a considerable amount.

Available new slots for new airlines

The demand for air transportation has been growing all around the world. Many major
airports are already congested, with demand far exceeding available air traffic capacity.
This was one of the problems experienced before at Ataturk Airport. Because of an
insufficient capacity, some airlines were not able to plan and execute flight operations
to/from Ataturk Airport. However, Istanbul Airport offers available new slots to many
carriers with the help of its infrastructure and increased air traffic capacity.
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As of April 2021, 73 different carriers have launched flight operations from/to Istanbul
Airport including plans to in the near future. In recent years, carriers that did not fly to
Ataturk Airport previously, have added Istanbul Airport to their destinations list such as;
All Nippon Airways, IndiGo, and Juneyao Airlines (15).

Increased passenger capacity

Istanbul Airport is expected to host 200 million passengers per year when all the phases
are completed. Currently, Hartsfield-Jackson Atlanta International Airport takes the lead
with over 110 million passengers per year in 2019 according to International Council
Airport (17). Considering this number Istanbul Airport will have almost twice the capacity
of Atlanta International Airport, which also means a great contribution to the economy.

Increased employment and economic growth

The size of an airport is directly correlated to the economy. Providing employment
opportunities and increasing revenues, a hub airport can foster sustainable economic
growth. In this manner, new job opportunities have arisen; employment levels have
increased with the capacity of the new airport. With direct and indirect employment
at Istanbul Airport, thousands of people are provided with job opportunities that by
far exceeds that of Ataturk Airport. Istanbul Airport is home to nearly 100 thousand
employees and this number will go up to 225 thousand when it reaches full capacity
with all phases operational. Clearly, those numbers are a demonstration of the airport’s
economic contribution to the country (18).

In addition, air transport is indispensable for tourism, and tourism has a strong linkage
to the economic wealth of a country. With increased flight frequencies and additional
destinations Istanbul Airport is of great importance in promoting global tourism and
thus; the economy.

Logistics capacity

New cargo and logistics facilities included in the project is one of the core assets of
Istanbul Airport. The size of the facilities, along with its location advantage, will play
a key role for Istanbul Airport to become one of the important cargo hubs globally.
Warehouses, logistic offices and all other small or large scale businesses will make a busy
circulation if the capacity is used properly and effectively. The investments by national
and international companies in air cargo will continuously increase revenues.

Figure-7 demonstrates the increase in freight transport (Cargo + Baggage + Postal
Service) through 2010-2018 for Ataturk Airport. Clearly, the upper trend continued until
the opening of Istanbul Airport (since then, those numbers have been shared by the two
active airports). Now with ample place and more sophisticated facilities available at
Istanbul Airport, those numbers tend to go up even more.
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Figure 7. Freight Transport at Ataturk Airport through 2010-2018 (10).

Efficiency and Delay Reduction

We mentioned previously the kind of capacity problems at Ataturk Airport and how they
are planned to be solved by the new airport. In simple terms, efficiency and reductions in
delays; both for carriers and passengers are the main goals. Implementing new technologies
and introducing agile optimization methods taxi time can be reduced and long departure
queues can be eliminated which are quite common in hub airports.

4.4 Threats for Istanbul Airport
Competitive Middle-East countries

Even though Istanbul Airport has the above-mentioned advantages, there are other rival
airport projects in the Middle East. Recently; some of the gulf countries, such as the
United Arab Emirates, have declared projects that pose a strong threat to Istanbul Airport
in the sector. For instance; transit traffic might find one those airports more efficient as
a hub airport. For instance; airports in Dubai or Abu Dhabi, also might be an important
time saving airport for transit traffic which fly from Asia to Europe or the reverse.

Small scale airlines may not adapt to a new business environment

As stated before, Istanbul Airport offers a lot for airlines in terms of capacity. However,
small scale airlines are in danger of losing market share or even going bankrupt while
larger scale airlines improve their flight frequencies. Hence; larger airlines might have a
more advantageous position to grow while the small ones could risk their market share
in this gigantic airport.

The Flag Carrier may lose its market share for some destinations

We have explained why Istanbul Airport offers a new increased flight capacity in the
above -given statements. However, as for the flag carrier of Turkey, Turkish Airlines,
this might be a problem for some of'its destinations. With new carriers announcing flight
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operations to places where Turkish Airlines also fly, the flag carrier might lose its market
share for those destinations.

Migrating bird flyways

Istanbul Airport was built in a location over which migrating bird flyways exist. Migratory
birds use those flyways explicitly in certain times of a year. Unfortunately, airports are
well known to be a threat for bird migration and their natural ecosystem. Moreover, birds
flying through aircraft arrival and departure routes might hit an aircraft and/or be sucked
in the engines endangering the aircraft’s safety.

Well-sophisticated management plans are required

Laying out millions of square meters, covering long distances and employing thousands of
people, Istanbul Airport requires well-sophisticated management plans that we can hardly
encounter even in some countries. The integrity of this enormous business environment
is well dependent on how well the management plans are made. Air traffic units, airport
authorities, ground services and hundreds of other private units are all parts of an important
chain. Therefore, sustainability as well as innovative approaches should be an important
aspect of this complex system. This so called eco-system needs to be designed even to
handle serious crises, either the reason is internal or external, such as the most current one;
Covid-19 pandemic. Given this example, the dramatic decrease in demand could totally
threaten the whole system causing hundreds of thousands of people to lose their jobs.

Table 6. SWOT analysis of Istanbul Airport

STRENGTHS WEAKNESSES
v Additional runway capacity v Weak transport network
v Point merge system v Strong wind characteristics
v Increased aircraft capacity v Longer taxi times for some cases
v The design to accommodate super-heavy aircraft v Optimization applications are needed
v A Huge Cargo Apron
v Location Advantage
OPPORTUNUTIES THREATS
v Major hub at the intersection of three Continents-Asia, v Competitive Middle-East countries
Europe and Africa v Small scale airlines may not adapt to new business
v Increased flight frequencies carriers environment
v Available new slots for new airlines v The Flag Carrier may lose its market share for some
v Increased passenger capacity destinations
v Increased employment and economic growth v Migrating bird flyways
v Logistics capacity v Well-sophisticated management plans required
v Efficiency and delay reduction

5. Air Traffic Control Strategy for Istanbul Airport

Air traffic control strategy is based on all of the sources available, passenger and cargo
statistics, current market share and the expectations from the industry in the future.
Considering the SWOT analysis above, it can be inferred that Istanbul Airport has a
remarkable position in aviation not just for Turkey but also globally. These analyses
give us a clear understanding of what should future air traffic control strategy be like.
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When we look at the information regarding Istanbul Airport, the most unique feature
is the air traffic capacity and employment. Thus; making optimum use of the capacity
should be of the utmost importance, because this will result in a value added to the
economy of the country.

Integration of the airport and the city’s transport network is quite important to carry
passengers and cargo fast and comfortably. For this purpose, Istanbul Airport needs a much
more developed transport network with the city itself and even with other neighboring
cities. Ultimately, this will allow for uninterrupted transportation for business purposes and
high commerce capacity. At this point, railway systems are efficient enough to serve as a
main link. Constructing new railway systems, both for cargo and passenger transportation,
after feasibility studies is needed along with ongoing railway projects.

The railway systems some of which are still ongoing projects should be designed,
modernized and linked to the city so that it will easily and effectively serve to the
final capacity of 200 million passengers per year. Additionally, airports that have
a big cargo potential require goods to be carried in huge amounts and in a short
period of time. It is a undeniable fact that railway systems are as important for cargo
transportation as they are for passenger transportation. This is because these systems
are economical, quicker and suitable for carrying heavy and huge amounts of goods
even for long distances. For these reasons, railway transportation should also be
applied to cargo transportation.

The advantageous position that Istanbul Airport has in terms of transit traffic has been
explained above in depth. To retain this position, the number of facilities and the quality
of services in and/or around the airport should be improved to better accommodate transit
passengers. Attracted by quality services, the airport will, no doubt, be a preferable hub
airport by many airlines along with its geographical advantage.

It will be easily seen that Istanbul Airport solves the capacity issue which was
previously a problem for the limited area of Atatiirk Airport. A limited capacity results
in limited flight operations for carriers and time-delay for air traffic operations. As a
result, air transportation won’t be as cheap as we expect from airports such as Atatiirk
Airport. Hence, it is much more beneficial to provide cheaper air transportation from
Istanbul Airport because of an improved capacity so that even new companies are
now able to make flight operations. Providing a competitive business industry results
in generalizing air transportation to the public as well as increasing companies’ total
income in many cases.

The expansion of Istanbul Airport is of another important subject. Prevailing runways were
built according to the characteristics of the location and extend north to south. Adding
a new runway parallel to the sea will make flight operations easier in the case of strong
cross winds, and thus will reduce the number of go-arounds. Providing parallel runways
extending east to west would be even more beneficial, one designated for arrival and
another for departure operations.
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6. Conclusion

On this paper, a quick review of the history of aviation has been presented and the current
status of the industry has been explained by numerical data. In light of the information
given, it can be said that aviation shows a constant pattern of growth for Turkey as it
does globally. Particularly, massive investments that were made recently put Turkish civil
aviation in an excellent position. Turkey has had an enormous development potential in
air transportation, specifically with the opening of Istanbul Airport. In the meantime, this
potential requires additional investments to support the growth rate as we stated before.
From this perspective, we provided solution methods that will support and increase the
rate of development and that will make air transportation much more productive.

The analysis we provide in this paper mostly includes statements driven by Istanbul
Airport’s structural design. Technical approaches that will increase air traffic efficiency
are not included on this study. For future work, we will introduce a variety of different
technical subjects on air transportation such as; optimization applications and queuing
theory, to analysis of air traffic efficiency.

Having done the above-given analysis, it can be concluded that Turkey has an advantageous
position in civil aviation compared to other rival airports either with its socio-economic
position or geographically. Making additional supportive investments for projects like
Istanbul Airport will put Turkish aviation to the next level. Thus, taking a step forward
in today’s modernized civilizations, where they are not just looking to go up in the sky
but also to pull ahead in the space race, will put the flag of aviation on top and will lead
to more advanced developments.
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ABSTRACT
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1. Introduction

The global supply chain concept refers to the global links between an organization, its
suppliers, and customers from all over the world. Due to the rapid evaluation of business
sectors, a great deal of goods and services are produced by collaborations, but not by single
organizations. Today, even small components of a particular product are subcontracted to
specialized suppliers. Also, this deterioration exceeds the borders of nations very quickly
(Dietzenbacher, Los, Stehrer, Timmer, and De Vries, 2013; Gereffi, Humphrey, and
Sturgeon, 2005). In this sense, global supply chain management has become accepted as
the most popular operation strategy contributing to the competitiveness of organizations
(Gunasekaran, Lai, and Cheng, 2008). It is also stated that the globalization process
enhances income revenue by penetrating new markets and providing access to suppliers in
order to cater raw materials and semi-products with lower costs (Halldorsson et al., 2010).
Such strategic initiatives require the integration of retailers, distributors, manufacturers,
and suppliers in an effective and efficient manner (Yeung, 2008).

Beside many opportunities, it is inevitable that sharpening complexity of global supply
chain networks also evoke a lot of threat within the business environment. As they exceed
national boundaries, the designing of either existing or new product lines are more likely
to meet challenges of globalization (Meixell and Gargeya, 2005). These challenges disrupt
the process of value creation. In this respect, it is very crucial to understand the effects
of the deterioration of production on economic, social and environmental outputs across
countries and industries. On the other hand, supply chain oriented problems have already
become so substantial that many practitioners and scholars have paid attention since the
middle of the 1990°s (Gunasekaran et al., 2008). The focus of these studies have been on
various aspects. They have utilized several business models to put forward a comprehensive
insight into the literature. Therefore, it would be helpful to use scientometrics tools to
conceive the domain knowledge of global supply chain management literature.

The main objective of this paper is to reveal the cognitive map of global supply chain
related studies in which hotspot sub-topics and emerging trends are clarified. This provides
aresearch agenda for the future, illustrating the gaps and limitations of past research. We
believe that the evaluation of the existing research over a certain period of time indicates
how the problems and solutions actually evolve, so the findings may shed some light
on the track of subsequent studies. In this perspective, a scientometrics analysis was
conducted within research published under the topic of the global supply chain between
1995 and 2016. More specifically the document co-citation analysis has been applied
through CiteSpace software, as it is explained with whole details later on.

2. Methodology
2.1. Scientometric Analysis

Scientific ideas mostly emerge from the basis of former research. They produce solutions
for scientific problems. Thus, reviewing the extant literature is the backbone of a scientific
research . The validity of outcomes derived from the research process also depends on
to what extent former research supports them (Colepicolo, 2015). Such cause and effect
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relations between succeeding publications requires a kind of communication proceeding
through citations (Zuccala, 2006). It is inevitable that this communication aggregates
in a scientific network during the period. Beyond the network linkages, there might
be “invisible colleges” hidden within a complicated network. The concept of hidden
colleges suggests that scholars who propose similar ideas have strong relationships among
scientific society, even if they do not officially study together in the same institution
(Crane, 1969; Yal¢in and Yayla, 2016).

From this point of view, scientometrics is described as a method for measuring the
scientific communication of a particular discipline using mathematical and statistical
techniques (Pritchard, 1969). Scientometric tools can reveal the invisible colleges in a
discipline (Ding, 2011). These tools detect the mathematical patterns on metadata, to
visualize the big picture regarding the research topic (Klavans and Boyack, 2011).

2.2. Co-citation Analysis

Co-citation is one of bibliographic coupling, which examines the relationships between
publications citing the same references. Co-citation analysis enables us to understand the
intellectual infrastructure of the knowledge domain regarding periodic transformations
(Rorissa and Yuan, 2012; Small, 1973).

In this study, document co-citation analysis was applied. This analysis identifies the top
cited publications through scanning the bibliographic dataset (Chen, Song, Yuan, and
Zhang, 2008). The evaluation of a particular research field, as well as emerging sub-
research fields, can be explored with this method (Chen, Ibekwe-SanJuan, and Hou,
2010). Furthermore, publications that have crucial importance in the network can be
identified based on citation frequency.

In this study, CiteSpace was employed to conduct data visualization. CiteSpace is a Java-
based freeware developed for visualizing the semantic and social networks in a specific
literature (Chen and Leydesdorff, 2014). It has been widely used by researchers from all over
the world since it was developed in 2004 (Zhang, Wang, Hao, and Yu, 2016). The underlying
attention that scholars pay this tool is because it has powerful illustration features which
make it easy to understand the relationships between research items in a specific research
topic. Furthermore, CiteSpace was developed for scientific literature reviews, but not for
different aims, i.e. finding out the nature of any social network as other social network
analysis tools can do. Therefore, CiteSpace shows the best performance in the literature
review, among many other social network analysis software (Al, Sezen, and Soydal, 2012).
Specifically, CiteSpace conducts a semantic analysis of the dataset, so that milestones and
critical paths of knowledge can be discovered. It is also available to choose the analysis of
cooperation status between author, institution and country, keywords co-occurrence, author
co-citation and document co-citation networks in the same data unit (Zhang et al., 2016).

2.3. Data Collection

In this study, 653 research papers and 18,197 references published between 1995 and
2016 were analysed. A dataset of bibliographic records was retrieved from the Web of
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Science Core Collection database. Using a topic search, the information of the author(s),
title, source, abstract and cited references were retrieved.

3. Results

In order for hotspot research papers and emerging trends to be extracted, the document
co-citation analysis was conducted. Figure 1 shows the document co-citation network
containing clusters. Each node represents an individual reference. The bigger circle of a
certain node means the higher frequency which has been cited so far. The lines between
nodes come up when the co-citation occurs. In other words, if a paper simultaneously
cites two different references together, then the line between two cited references emerges.
As the frequency of co-citation increases, the lines get thicker.

CiteSpace seeks the patterns embedded in the citation relations within the cognitive map of
global supply chain literature. Hence, the dataset was divided into 98 co-citation clusters.
The cluster names are taken from title words. Index terms label these clusters. Table 1
summarizes the largest 10 clusters of the co-citation network. (TFIDF = term frequency-
inverse document frequency; LLR = log-likelihood ratio; MI = Mutual information).
According to these parameters used by underlying layout algorithms, it is possible to
extract several clusters labeled the CiteSpace.

As it is seen in Table 1, the ClusterID refers to the cluster codes. The size shows the
number of papers in each cluster. Mean year of citation is the age of the cluster. It
refers to the renewal of clusters. Silhouette score is the clustering performance of the
layout algorithms. The higher silhouette score indicates that elements within a cluster
better resemble each other (Kaufman and Rousseeuw, 2009). This score can measure
the homogeneity of a cluster. It is noted that the acceptable silhouette score should be a
minimum 0.7 points (SIMOVICI, 2007).

Table 2 indicates the top 20 core cited references extracted from global supply chain
research. One can comprehend the knowledge domain of the research field by scanning
these papers. The citation counts are the number of times other papers have cited this
reference in the dataset . Centrality scores show the strategic importance of each paper.
Papers with high centrality have a crucial position in the network. The burst scores show
the degree of activity volume of a paper along a specific period. In other words, papers
with high burst scores are paid a great deal of attention in a short time.
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Table 2. Outstanding references with frequency, centrality and burst score

gz::;zn Centrality | Burst | References Cluster

14 0.04 5.87 | Goetschalckx M, 2002, EUR J OPER RES, V143, P1 5

14 0.06 3.71 | Meixell MJ, 2005, TRANSPORT RES E-LOG, V41, P531 5

11 0.10 0.10 |Goh M, 2007, EUR J OPER RES, V182, P164 0

9 0.05 - Tomlin B, 2006, MANAGE SCI, V52, P639 2

9 0.31 0.31 |Kleindorfer PR, 2005, PROD OPER MANAG, V14, P53 1

8 0.01 - Manuyj I, 2008, ] BUS LOGIST, V29, P133 0

7 0.03 4.64 |Vidal CJ, 1997, EUR J OPER RES, V98, P1 5

7 0.01 - Davis SJ, 2010, P NATL ACAD SCI USA, V107, P5687 6

6 0 ) Norl.*m.an A, 2004, International Journal of Physical Distribution & )

Logistics Management, V34, P434

6 0 - Craighead CW, 2007, DECISION SCI, V38, P131 1

6 0.29 - Roth AV, 2008, ] SUPPLY CHAIN MANAG, V44, P22 4

6 0.03 3.42 |Harland C, 2003, J PURCH SUPPLY MANAG, V9, P51 2

5 0.14 - Yeung ACL, 2008, ] OPER MANAG, V26, P490 3

4 0.32 - Carter CR, 2008, INT J PHY'S DISTR LOG, V38, P360 1

4 0.09 - Lee HL, 2002, CALIF MANAGE REYV, V44, P105 2

4 0.08 - Gunasekaran A, 2008, OMEGA-INT J MANAGE S, V36, P549 0

4 0 3.42 | Arntzen BC, 1995, INTERFACES, V25, P69 5

2 0.16 - Dietzenbacher E, 2013, ECON SYST RES, V25, P71 4

2 0.15 - Hunt SD, 2008, ] SUPPLY CHAIN MANAG, V44, P10 1

2 0.14 - Braunscheidel MJ, 2009, ] OPER MANAG, V27, P119 0
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Figure 2. Timeline visualization of co-citation references
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In CiteSpace, it is possible to obtain a standard graph view as well as a time zone view,
both of which facilitate some specific visual attributes with which researchers can interact.
Figure 2 is the time zone view of the largest 10 clusters.

Figure 3 shows the visual results of a burst analysis. There are only five references that
have burst scores in the dataset. Besides that, thanks to relatively high frequency and
centrality scores, these papers also compound the basic theoretical infrastructure of the
research field (see Table 2). However, all the burst references come from before 2010.
This result indicates that recent studies do not catch the attention of other researchers.

References Year Strength Begin End 1005 - 2016
GOETSCHALCEX M, 2002, EUR J OPER RES, V143, P1,DOI 2002 5.8679 2005 2010 ———
VIDAL CJ. 1997, EUR J OPER RES, V98, P1, DOL 1997 4.6415 2002 2004 f—
MEIXELL MT, 2005, TRANSPORT RES E-LOG, V41, P531, DOI 2005  3.7091 2009 2010 f—
ARNTZEN BC. 1995, INTERFACES, V23, P69, DOL 1995 3.4196 1998 2002 I ———
HARLAND C, 2003, T PURCH SUPPLY MANAG, V9, P51 2003 3.4175 2008 2009 f—

Figure 3. Top 5 references with the strongest citation burst

4. Discussion

Figure 1 shows the essential framework of a cognitive map consisting of global trade,
service level/multiple risks, supplier development, and supply chain process clusters. Also,
these clusters widely overlap in a nested manner. Thus, the majority of papers regarding
these sub-topics depend on a very close intellectual basis. Furthermore, corporate social
responsibility, the fair-trade labeling scheme, and greenhouse gas emission are the
underlying subsidiary research clusters bonded to the main body in the cognitive map.
Figure 2 also shows the timeline visualization of cited references. In this graph, it is easy
to assess whether the sub-research fields are unsaturated or mature as well as classical
or new trends.

In the global trade cluster, Meixell and Gargeya (2005) demonstrate that research needs
to tackle multi-tier supply chains involving internal manufacturing and external supplier
locations in a larger variety of industry settings (i.e. aircraft, heavy machinery, and
services). Global supply chain designs should tackle outsourcing, integration and strategic
alignment. Goetschalckx, Vidal, and Dogan (2002) articulate the cost-saving potential in
the integration of transfer prices and production-distribution allocations into the global
supply chain networks. Vidal and Goetschalckx (1997) describe several mathematical
strategic production-distribution models for global supply chain design, highlighting
their contribution and constraints. The remarkable drawback of these models is a lack
of flexibility to adapt the continuous redesigning of the global supply chain.

In the service level/multiple risk cluster Goh, Lim, and Meng (2007) proposed a stochastic
model for multi-stage global supply chain problems with profit maximization and risk
minimization, namely supply, demand, exchange, and disruption. Perron, Hansen, Le
Digabel, and Mladenovi¢ (2010) also attempt to maximize the global profit by determining
the flow of goods, transfer prices and transportation cost allocation between each of its
subsidiaries.
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In the supplier development cluster, Kleindorfer and Saad (2005) handle risks arising
from disruptions to normal activities and provide a conceptual framework for risk
assessment and risk mitigation. These kinds of risk factors include natural disasters,
such as strikes and economic disruptions, as well as acts of purposeful agents, including
terrorists. Craighead, Blackhurst, Rungtusanatham, and Handfield (2007) explain how
and why some supply chain disruptions regarding operational and financial risks would
be more severe than others . Tomlin (2006) argues the optimal disruption risk mitigation
strategies that a risk-neutral firm can adopt in different scenarios. A supplier’s percentage
uptime and the nature of the disruptions are found to be the key determinants of optimal
strategy. In case the supplier is unreliable, and the capacity is infinite, a mixed mitigation
strategy can be the optimal one. Similarly, if a reliable supplier can ramp up its processing
capacity of a contingent, rerouting is another possible tactic that remarkably reduces the
firm’s costs. Carter and Rogers (2008) introduce the concept of sustainable supply chain
management based on resource dependence theory and exhibit the relationships among
environmental, social, and economic performance within this concept. This paper has
one of the most strategic positions in the network (see Table 2). As seen in the cognitive
map, this paper stands on the hottest line of connection between the clusters of corporate
social responsibility, service level/multiple risks, and global trade clusters.

In the case study/supply chain processes cluster, Harland, Brenchley, and Walker (2003)
describe and classify the type of risks that threaten the supply network, within a holistic
and managerial point of view.

In the greenhouse gas emission cluster, Davis and Caldeira (2010) present a global
consumption-based CO, emission inventory, derived from import and export of goods
and services, in contrast with production- based CO, emission. It is found that 23% of
global CO, emissions resulted from international trade in 2004. Consumption-based
accounting reveals that a substantial amount of carbon leakage occurs in international
trade. The direction of emissions mostly originates in China and other emerging
markets and is passed on to consumers in the USA, Western Europe, and Japan. Sharing
responsibility among producers and consumers could facilitate an international agreement
on global climate policy, in order to compensate for regional emissions inequality. .
Davis, Peters, and Caldeira (2011) challenge the myths that CO, emissions from the
burning of fossil fuels derive from the country where the emission is produced (i.e. where
the fuels are burned). According to statistics, 37% of global emissions are from fossil
fuels that are internationally traded, and 23% of emissions come from traded goods. In
consequence, it is important to discuss how to reduce carbon leakage along the global
supply chain. . Hertwich and Peters (2009) illustrate the quantities of greenhouse gas
emissions, regarding the consumption rates of goods and services in 73 nations and 14
world regions. The categories of consumption are construction, shelter, food, clothing,
mobility, manufactured products, services, and trade. As results show , 72% of emissions
are associated with household consumption, 10% with government consumption, and
18% with investment. 20% of greenhouse gas emission is because of food, 19% because
of operations and maintenance, and 17% because of mobility. Food and services are
prominent for developing countries, whereas mobility and manufactured goods accelerate
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in rich countries. Politicians do not understand the significance of public services and
manufactured goods.

In the fair-trade labeling scheme cluster, Lenzen et al. (2012) demonstrates how international
trade chains along complex routes and consumers with demands for commodities drive
biodiversity habitat degradation . Results showed that 30% of threats are because of
international trade. In this perspective, it could be better to handle biodiversity loss as a
global systematic phenomenon than by just looking at degrading or polluting producers in
isolation. To describe the food supply chain and disruption, Roth, Tsay, Pullman, and Gray
(2008) developed a conceptual framework containing traceability, transparency, testability,
time, trust, and training points, which are critical factors to assure preservation of public
health-care through a safe food supply. This study touches upon the food-related quality
risk as well as contemporary research topics, i.e. ethical concerns. Therefore, this study
bridges middle period clusters to recent period clusters as a strategic turning point in the
cognitive map. Dietzenbacher et al. (2013) introduce The World Input-Output Database
(WIOD) project. This database involves the subject associated with fragmentation and
socio-economic aspects (i.e. water usage, energy usage and emissions to air). Moreover,
it contains indicators related to the input of operations, such as capital and labor, as well
as pollution derived from industrial activities like greenhouse gas emissions.

In the corporate social responsibility cluster, Seuring and Miiller (2008) indicate that
research is dominated by green/sustainable supply chain issues. However, social aspects
and three dimensions of sustainability are overlooked by scholars. Halldorsson et al.
(2010) examine the relationships among green, lean, and global supply chain strategies
through a comprehensive literature review. In consequence, four major required themes
are suggested: theoretically grounded research, multi-functional approaches, a systemic
approach that adds strategic insight and integrated measurement applications.

5. Conclusion

The main objective of this study is to reveal how the domain knowledge of global supply
chain growth has evolved over time. For this purpose, the document co-citation analysis
was applied via CiteSpace. We believe that the results reveal a sufficient amount of clues
to more easily grasp the gist of the literature.

As a result of this study, intellectually leading papers, as well as sub research fields, are
determined via document co-citation analysis. As the timeline indicates, the knowledge
domain of global supply chain research is divided into three periods. In the earlier period,
research gathered in global trade is the oldest cluster. Research in this cluster mostly focuses
on how to maximize after-tax profits and minimize costs for multinational corporations.
Mathematical models are the prominent tools for achieving these goals. In the middle
period, the main objective of studies slides towards risk assessment and mitigation in global
supply networks. In the recent period three original research fields appear: greenhouse gas
emissions, corporate social responsibility, and the fair-trade labeling scheme. Environmental
issues and sustainability within global supply chains have become very popular in the recent
period. Therefore, these sub-topics are the emerging trends in global supply chain literature.
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However , results indicate a lack of burst- cited references in emerging clusters. In other
words, the papers in emerging trends are incapable of calling attention to themselves
quickly . When the content of these references is examined, it can be seen that they
only describe the contemporary problems of global supply chains. They are incapable
of producing effective ideas to solve these problems. In order for these requirements to
be met, theoretically grounded frameworks need to be developed. Thus future research
may address this gap in the literature.

The apparent limitation of this study is that only the WoS database was used for collecting
data. Although WoS assures the quality of papers, scanning other databases would enrich
the quantity of the dataset. In that case, results may depict a more comprehensive grasp
of the literature, which may be a further result of this research.
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AMAG VE KAPSAM

Ulastirma ve Lojistik Dergisi (JTL), istanbul Universitesi Ulastirma ve Lojistik Fakiiltesi’'nin cok disiplinli ve
alti ayhk resmi bir dergisidir. Derginin amaci, tasimacilik ve lojistik endustrisinin kiiresel ekonomi icin geri
dondirilemez hale gelen sorunlari hakkinda yeni fikirleri yayinlamaktir. JTL, akademisyenlere ve saha
uygulayicilarina ulastirma ve lojistik icin yeni konulari tartismak ve analiz etmek igin dinamik bir platform
sunmaktadir. JTL Diinya ¢apinda is yoneticileri ve arastirmacilar arasinda lojistik ve tedarik zinciri yonetimi
ile ilgili bilgi alisverisinin yani sira, lojistik ve tedarik zinciri yonetim sorunlari ve teknikleri hakkinda yeni bir
dislnce platformunda bagimsiz, 6zgiin ve 6zenli bir analiz olanagi sunar. Dergimize akademisyenler ve saha
uygulayicilari tarafindan yapilan ulastirma, lojistik ve tedarik zinciri yonetimi ve uygulamalarini gelistiren
makaleler, arastirma ¢alismalari, 6rnek olay analizleri ve inceleme makaleleri davet edilmektedir. Ulastirma,
lojistik veya tedarik zinciri yonetiminin herhangi bir alanindaki makaleler dergimize kabul edilmektedir.
Dergimiz editorleri gelen galismalar ile ilgili eserlerin teorik ve yontemsel siuireglerin uygulamalar ile ne
derecede ortlistiguni test etmektedirler. Yayinlanmak Uzere génderilen makalelerin tedarik zincirinde
ulagtirma ve lojistik stireci perspektifinden uygulamalarinin yapilmasi ve yorumlanmasi kabul igin 6ncelikli
tercih nedeni olmaktadir. Bu nedenle, dergimize isletmecilik, girisimcilik, yonetim, muhasebe, kurumsal
yonetim musteri iliskileri yonetimi (CRM), pazarlama, insan kaynaklari yonetimi, ekonomi, finans, isletme,
imalat sanayi, lojistik, tedarik zinciri yonetimi, ulasim endustrileri, yesil lojistik, ters lojistik, insani lojistik,
surdirilebilirlik, sehir lojistigi sektorleri ile ilgili calismalar kabul edilmektedir. Tim makaleler, hakemler
tarafindan yayinlanmak tzere olarak incelenmektedir.

POLITIKALAR
Yayin Politikasi

Dergiye yayinlanmak tizere génderilen makalelerin igerigi derginin amag ve kapsami ile uyumlu olmalidir.
Dergi, orijinal arastirma niteligindeki yazilari yayinlamaya 6ncelik vermektedir.

Daha 6nce yayinlanmamis ya da yayinlanmak (izere baska bir dergide halen degerlendirmede olmayan ve
her bir yazar tarafindan onaylanan makaleler degerlendiriimek lizere kabul edilir.

On degerlendirmeyi gecen yazilar iThenticate intihal tarama programindan gegirilir. intihal incelemesinden
sonra, uygun makaleler Editor tarafindan orijinaliteleri, metodolojileri, makalede ele alinan konunun
onemi ve derginin kapsamina uygunlugu agisindan degerlendirilir.

Bilimsel toplantilarda sunulan &zet bildiriler, makalede belirtilmesi kosulu ile kaynak olarak kabul edilir.
Editor, gonderilen makale bigimsel esaslara uygun ise, gelen yaziyi yurtiginden ve /veya yurtdisindan en
az iki hakemin degerlendirmesine sunar, hakemler gerek gordlgl takdirde yazida istenen degisiklikler
yazarlar tarafindan yapildiktan sonra yayinlanmasina onay verir.

Makale yayinlanmak tizere dergiye gonderildikten sonra yazarlardan higbirinin ismi, tiim yazarlarin yazili izni
olmadan yazar listesinden silinemez ve yeni bir isim yazar olarak eklenemez ve yazar sirasi degistirilemez.

Yayina kabul edilmeyen makale, resim ve fotograflar yazarlara geri gonderilmez.
Acik Erisim ilkesi

Journal of Transportation and Logistics (JTL) dergisinin tiim igerigi okura ya da okurun dahil oldugu
kuruma Ucretsiz olarak sunulur. Okurlar, ticari amag haricinde, yayinci ya da yazardan izin almadan dergi
makalelerinin tam metnini okuyabilir, indirebilir, kopyalayabilir, arayabilir ve link saglayabilir.

Journal of Transportation and Logistics makaleleri agik erisimlidir ve Creative Commons Atif-GayriTicari 4.0
Uluslararasi (CC BY-NC 4.0) (https://creativecommons.org/licenses/by-nc/4.0/deed.tr) olarak lisanslidir.

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
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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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SON KONTROL LiSTESi

Asagidaki listede eksik olmadigindan emin olun:
e Makalenin tlrinin belirtilmis oldugu
Bagska bir dergiye gonderilmemis oldugu
Sponsor veya ticari bir firma ile iliskisi varsa, bunun belirtildigi
ingilizce yéniinden kontroliiniin yapildig
Referanslarin derginin benimsedigi APA 6 edisyonuna uygun olarak diizenlendigi
Yazarlara Bilgide detayli olarak anlatilan dergi politikalarinin gézden gegirildigi
Telif Hakki Anlagmasi Formu
Daha 6nce basiimis materyal (yazi-resim-tablo) kullaniimis ise izin belgesi

Kapak sayfasi

v" Makalenin kategorisi

v" Makale dilinde ve ingilizce bashk

v Yazarlarin ismi soyadi, unvanlari ve bagh olduklari kurumlar (iiniversite ve fakiilte bilgisinden
sonra sehir ve Ulke bilgisi), e-posta adresleri

Sorumlu yazarin e-posta adresi, acik yazisma adresi, is telefonu, GSM, faks nosu

Tim yazarlarin ORCIDleri

Finansal destek (varsa belirtiniz)

Cikar gatismasi (varsa belirtiniz)

Tesekkir (varsa belirtiniz)

AN N N NN

o Makale ana metni

Onemli: Ana metinde yazarin / yazarlarin kimlik bilgilerinin yer almamis olmasi gerekir.
Makale dilinde ve ingilizce bashk

0z: 180-200 kelime

Anahtar Kelimeler: 3 adet makale dilinde ve 3 adet ingilizce

ingilizce genis dzet: 600-800 kelime (ingilizce olmayan makaleler igin)

Makale ana metin bolimleri

Kaynaklar

Tablolar-Resimler, Sekiller (baslik, tanim ve alt yazilariyla)

AN NI N N Y N RN
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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.



INSTRUCTIONS TO AUTHORS

Journal of Transportation and Logistics

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
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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
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3 keywords that inform the reader about the content of the study should be specified in the language
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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.
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6th Edition for referencing and quoting. For more information:
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(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.
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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.
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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

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 the meeting of the American Psychological Association, Orlando, FL.

f) Conference Paper Abstract Retrieved Online

Liu, S. (2005, May). Defending against business crises with the help of intelligent agent based early warning
solutions. Paper presented at the Seventh International Conference on Enterprise Information Systems,
Miami, FL. Abstract retrieved from http://www.iceis.org/iceis2005/abstracts_2005.htm

g) Conference Paper - In Regularly Published Proceedings and Retrieved Online

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

h) Proceeding in Book Form

Parsons, O. A., Pryzwansky, W. B., Weinstein, D. J., & Wiens, A. N. (1995). Taxonomy for psychology. In J.
N. Reich, H. Sands, & A. N. Wiens (Eds.), Education and training beyond the doctoral degree: Proceedings
of the American Psychological Association National Conference on Postdoctoral Education and Training in
Psychology (pp. 45-50). Washington, DC: American Psychological Association.

i) Paper Presentation

Nguyen, C. A. (2012, August). Humor and deception in advertising: When laughter may not be the best
medicine. Paper presented at the meeting of the American Psychological Association, Orlando, FL.
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Other Sources

a) Newspaper Article

Browne, R. (2010, March 21). This brainless patient is no dummy. Sydney Morning Herald, 45.

b) Newspaper Article with no Author

New drug appears to sharply cut risk of death from heart failure. (1993, July 15). The Washington Post, p.
Al2.

c) 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 Encyclopedia/Dictionary

Ignition. (1989). In Oxford English online dictionary (2" ed.). Retrieved from http://dictionary.oed.com
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

Dunning, B. (Producer). (2011, January 12). in Fact: Conspiracy theories [Video podcast]. Retrieved from
http://itunes.apple.com/

f) Single Episode in a Television Series

Egan, D. (Writer), & Alexander, J. (Director). (2005). Failure to communicate. [Television series episode]. In
D. Shore (Executive producer), House; New York, NY: Fox Broadcasting.

g) Music

Fuchs, G. (2004). Light the menorah. On Eight nights of Hanukkah [CD]. Brick, NJ: Kid Kosher.
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