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Controller Design for Roll Motion of a Planing Hull From a Safe
Transportation Perspective

Guvenli Ulasim Bakis Agisiyla Bir Kayici Teknenin Yalpa Hareketi igin Kontrolcii Dizayni

Hakan Demirel’ @, Fuat Alarcin?

ABSTRACT

The issue of safe navigation in the maritime sector is becoming more important day by day. This situation is valid not only in terms of passenger
and cargo transportation, but also in different maritime operations. Based on this point, much equipment is used in order to perform safe
navigation in ships for different sea states such as wind, wave, etc. This equipment is classified as active and passive systems and can be applied
to different types of ships. Active stabilizer systems are frequently used, especially for ship types where speed and maneuverability are high, as
instantaneous responses are important. Although there are many active systems used, active roll stabilizer fin systems are the most common. At
this point, this paper describes an application of LMI (Linear Matrix Inequality) based robust and saturated H, state feedback control to roll motion
of the planing hull via the fin stabilizer. In the mathematical model, nonlinearities are expressed through damping and restoring terms. Based
on the planing hull roll motion mathematical model, we also present a state space model suitable for simulation and control applications. Non-
dimensional lift coefficients of the fin stabilizer for different angles of attack are calculated with Star CCM+ package software. Both controlled and
uncontrolled conditions are examined for the maximum lift coefficient. As a result, the efficiency of the proposed approach for safe transportation
was demonstrated with the simulation results and an effective study was carried out by reducing the amplitudes of the roll motion to reasonable
levels.

Keywords: LMI (Linear Matrix Inequality), Fin Stabilizer, Safety Transportation, Controller Design, Roll Motion

0z

Denizcilik sektdriinde glivenli seyir konusu her gegen glin daha da 6nem kazanmaktadir. Sadece yolcu ve yiik tasimaciligl agisindan degil, farkli deniz
operasyonlarinda da bu durum gegerliligini korumaktadir. Bu noktadan yola gikarak gemilerde, denizlerde karsilasilabilecek farkli siddetteki riizgar,
dalga vb durumlarda guivenli seyir gergeklestirilebilmesi amaciyla birgok ekipman kullaniimaktadir. Bu ekipmanlar aktif ve pasif sistemler olarak
siniflandiriimakta ve farkl gemi tiplerine uygulanabilmektedir. Ozellikle hiz ve manevra kabiliyetinin yiiksek oldugu gemi tiirleri igin anlik tepkilerin
onemli olmasi nedeniyle aktif dengeleyici sistemler siklikla kullaniimaktadir. Kullanilan birgok aktif sistem olmakla beraber, aktif yalpa dengeleyici
fin sistemleri en yaygin olanidir. Bu baglamda, ¢alismada aktif yalpa dengeleyici fin sistemi ile kayici bir teknenin yalpa hareketi icin, Dogrusal
Matris Esitsizlikleri tabanh, dayanikli ve doyumlu H, durum geri beslemeli kontrol uygulamasi tanimlanmaktadir. Matematik modelde dogrusal
olmayan ifadeler, soniim ve dogrultucu moment terimleriyle ifade edilmektedir. Kayici teknenin yalpa hareketinin matematik modeline dayali
olarak ayrica durum-uzay modeli, kontrol uygulamasi ve similasyon igin sunulmaktadir. Aktif fin yalpa dengeleyici sistemin farkli agilardaki boyutsuz
kaldirma katsayilari Star CCM+ programiyla hesaplanmistir. Kontrolli ve kontrolsiiz durumlardaki yalpa genlikleri maksimum kaldirma katsayisi igin
incelenmistir. Sonug olarak, giivenli bir ulagim igin 6nerilen yaklagimin verimliligi similasyon sonuglariyla gosterilmis ve yalpa hareketinin genlikleri
makul seviyelere disurilerek etkili bir galisma gergeklestirilmistir.

Anahtar Kelimeler: Dogrusal Matris Esitsizlikleri, Yalpa Dengeleyici Fin, Guvenli ulagim, Kontrolctu Dizayni, Yalpa Hareketi

Submitted: 20.02.2020 ¢ Accepted: 12.03.2020

1 Corresponding author: Hakan Demirel / Zonguldak Biilent Ecevit University, Department of Marine Engineering, Zonguldak, Turkey
E-mail: hakandemirel@beun.edu.tr, ORCID: 0000-0002-7579-7064
2 Fuat Alargin / Yildiz Technical University, Department of Marine, Istanbul, Turkey, E-mail: alarcin@yildiz.edu.tr, ORCID: 0000-0003-1073-0368

Citation: Demirel, H., Alarcin, F. (2020). Controller design for roll motion of a planing hull from a safe transportation perspective. Journal of Transportation
and Logistics, 5(1), 1-11. https://doi.org/10.26650/JTL.2020.0010

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


https://orcid.org/0000-0002-7579-7064
https://orcid.org/0000-0003-1073-0368

Demirel, Alargin

Controller Design for Roll Motion of a Planing Hull From a Safe Transportation 2
Perspective

1. Introduction

Controlling roll motion of ships has a significant role in severe sea states. Large amplitude
roll motion can easily cause capsizing due to the effects of wind, wave and flow. In order to
reduce the roll motion, fin stabilizers, anti-rolling tanks, gyroscopic stabilizers, bilge keels
and rudder roll stabilizer etc., have been used on ships (Perez, 2005; Chadwick, 1955).

In the literature, there are many roll stabilizer system applications. Saari & Khichane
(2013) applied H,, control on a container ship to reduce the undesirable rolling effect
taking into account the real conditions using the rudder. Alarcin & Gulez (2007) described
the use of a neural network controller for roll stabilisation of a fishing boat using the
rudder. Alternatively, active u-tank stabilizer can be used for roll reduction. Holden et al.
(2009) used active u-tank stabilizer for roll motion reduction and suggested a nonlinear
backstepping controller to stability of roll. Marzouk & Nayfeh (2009) investigated the
performance of passive and active anti-roll tank systems and compared their performance
in various sea states.

Nevertheless, the fin stabilizer is the most effective device to weaken the rolling motion.
Hickey et al. used PID controller for reducing roll motion with fin stabilizer (Hickey,
Johnson, & Katebi, 1999). Ghassemi et al. (2010) obtained effective results using a
combined neural network and PID for roll control of ship with small draught. Bai (2014)
applied the Adaptive Fuzzy Output-Feedback Method to ship roll stabilization with the fin
control system and revealed the effectiveness of the proposed approach with simulations.

A number of control problems were investigated by many researchers, in these studies,
different models examined and various control methods were applied (Ku et al., 2015;
Qietal., 2014; Guo et al., 2012; Xiuyan et al., 2014; Townsend et al., 2014).

In this paper, the control of nonlinear roll motion of a planning hull is examined. Section
2 deals with the mathematical model based on nonlinear restoring moment and damping
impact including the fin roll stabilizer system dynamics. Section 3 expresses designing
LMI - based robust and saturated H, state feedback controller. Section 4 and 5 discuss
results and conclusion.

2. Mathematical Model of Roll Motion

Different type equations of nonlinear roll motion are suggested by many researchers.
These equations can occur from several representations of damping and restoring moments
associated with the mathematical model. In the present study, Bl type damping and
quantic restoring are used for the mathematical model (Taylan, 1990) and expressed as;

(I+Ixx) ¢+BL¢+BN¢|¢ |+A(C1(D+C3 (03 +C5 (05 ): MW +MF ()
M, =’ a, Icos(a,) @)
pVi4,C, Plf
M,=——— + =\
r +1, A 4 )
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If the equation is divided through I+1,,, the equation is expressed as below

GrOp+O,0l¢ FAmp+mp’+m; ¢* )=

4@, 008 (0,1)~ S, ~ 5. ¥
Where,
B
= 5)
(I+1)
B
5 =N
" (+1) (6)

Among all ship motions, roll motion is the most important response of a ship to calculate
because large-amplitude roll motions may lead to capsizing, cargo shift, loss of deck cargo,
and other undesirable consequences. The roll damping plays a very important role for
roll motion so that it should be calculated correctly for a better estimation of roll motion.
One of the most common methods to calculate the roll damping coefficient is Ikeda’s
estimation method. According to Ikeda (1978) , see also Himeno (1981), the total equivalent
linear roll damping coefficient can be divided into five components. These components are
composed of skin friction damping, eddy damping, wave damping, lift damping and bilge
keel damping. The method was proposed to predict the roll damping of a conventional cargo
ship and furthermore it was developed for a hard-chine hull, high speed displacement type
ships and planning crafts. In this paper, Ikeda’s estimation method was used to calculate
the roll damping coefficients of the used model (Ikeda & Katayama, 2000).

As mentioned above, the roll damping coefficient can be divided into five components;
Byy=Bp+Bw+Bg+Brp+ Bk (7)

where By, is the frictional damping, By is the wave damping, B, is the eddy damping, Bgx
is the bilge keel damping and B;  is the lift damping. In this study, there is no bilge keel
attached to the hull so that this component is zero. Eddy damping contribution decreases
due to the high speed. Therefore, the lift component of the roll damping becomes dominant
at high forward speed as mentioned by Katayama and lkeda (1995) Figure 1 shows the
results of the roll damping coefficients at various forward speeds.

0.16

0.12
g 0.08
o ©

0.04

1 15 2 25
Fn

Figure 1. Roll damping values
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As shown in Fig.1, the roll damping coefficient increases with the forward speed. The
regime of the curve is linear due to the biggest amount of contribution is provided by the
lift and wave component. These roll damping coefficient values were used to determine
the roll motion of the vessel.

_AGM
"ETET ®)
dowp® ( 34
my == ) ©)
e (GMy,
3w’ ( 44
ms=——t| o 10
4\ GMop,’ (10)

The above mentioned restoring coefficients are determined via the GZ-®y, curve. The
right arm curve of the planning hull is represented in Fig.2. This figure indicates the
correlation between GZ and ®V. The area under the curve expresses that the planning
hull is stable against external disturbances.

04 -

03 -

20

0,05 -

Angle of inclination [7)

1
50 30 100

Figure 2. GZ- @y curve

After these significant calculations, the nonlinear roll motion equation can be expressed
in state-space form as below,

X(1)=(A+A4)x(1)+ Bw(t)+ Bu(r) (11)

where x(7) € R" is the state vector, u(f) € R” is the control input, w(¢) € R" is the disturbance
input. Then A, B; and B,, are known real constant state-space matrices with suitable
dimensions.

AA is a matrix valued function indicating time-varying parameter uncertainties. The
parameter uncertainties are accepted to be norm bounded and of the following form,

AA = GF(f)E, (12)
where G and E, are known, constant, real matrices in suitable dimensions which define
the structure of uncertainties, and F(¢) is an unknown matrix function with Lebesgue

mensurable elements and satisfies F'(/)F(f) <1 for all 7> 0. State-space matrices are
expressed as below associated with equation 11 and 12.

J -I- L Journal of Transportation and Logistics
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0 1 0
A = 7]711 - ((”13max + msmax) / 2) *(5] - ((52111ax + 5zmin) - ((5nmax) / 2) *((511nn + 5lmin ) / 2)
0 0 —f1

B=[0 A(o,"2)a, 0]

m

B,=[0 0 2]
0 0 0
G=|~((m3,, +m5,)12) (62,0 ~62,:)12) (S, ~61,,)/2)
0 0 0

E =L

4 3x3

As a result of these calculations, the necessary values are obtained for controller design
and design procedure is explained detail in the following part.

3. LMI Based Robust and Saturated H, State Feedback Controller
Design

In this section, the LMI based robust and saturated H, state feedback controller are
designed for roll motion stabilization of a planning hull, using the theorem given below,

x(t)=(A+GF (1)E,+B,K)x(1)+ Bw(1)

z(1)=(C +DK)x(1) (13)

where x(7) € R" is the state vector, z(¢) € R? is the controlled output vector. Then A, B,,
B, C and D are known real constant state-space matrices with suitable dimensions.

For closed loop system, H, norm is expressed in following form:

T

w

= \/z'z(((','+DK)XC ((’7+DK)T) (14)
X, as follows,

(4+GF(1)E,+B,K) X, +X,¥" +BB =0

¥

(15)

The above-mentioned expression is the solution of the Lyapunov equation.

If ¥ is Hurwitz , by accepting X > X, the following inequalities are obtained (Dullerud
& Paganini, 2013).

\PX+X\PT+B1BIT'<O (16)

(17

[ —
D

izL(Cu)K)XCq)TJ<iz£((7+[)K)Xq>TJ
%/_/

D
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By defining L e R™, L = KX
AX +GF (1)E X +B,L+Q" + BB/ <0

. (18)
iz{((‘,X+[)L)X1ATJ<z‘z(Q) (19)
A ——

inequalities are obtained.
Inequality (18) is defined as LMI using the following Lemma (Petersen & Hollot, 1985).

Lemma [18]: T =T, Jand H matrixes have suitable dimensions, the following expression
is applied at this point

C+JF(0)H+H'F'(1)J" <0 (20)

In addition, for ¢ >0, € > 0 and F7(¢)F(f) < I can be used following LMI,

Fo Ll v el H <0

& 2n
J:=G and H = E X are accepted for Lemma (Petersen & Hollot, 1985). Applying the
Schur complement (Boyd, Ghaoui, Feron & Balakrishan, 1994), (17) and (18) matrix
inequalities are expressed as described in (22) and (23)

AX +B,L+T1" + BB + uGG"  XE',

A

[ ——
I <0 (22)
E X —ul
0O A
—
{ A ox |70 (23)
In addition, actuator saturation constraints are given as below,
x I =0
L w1 (24)
Y I 0
I x| (25)

For iz(Y) < e and iz(Q) < 5

The minimum o + # optimization problem can be solved using the constraints of
X=X'w0L=1"=0Y=Y"=00=0"+0u>0andasaresultu(t) = LX 'x(f) = Kx(t)
is determined

J -I- L Journal of Transportation and Logistics
Volume 5, Issue 1, 2020
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4. Simulation Results

In this paper, a roll stabilization controller is designed by using fins as the control actuators

for the planning hull. The fin stabilizer geometry chosen is the NACA 0015 foil section

which is widely used in the literature. The flow analyses are performed using commercial

computational fluid dynamics (CFD) software based on the finite volume method. The

flow problem is modelled in a 3-dimensional manner while the flow is considered as

steady, incompressible and fully turbulent. The maximum lift coefficient value is used

for controller design. The Computational Fluid Dynamics (CFD) calculations for the lift

are illustrated in Figure 3.

0,44

0,39

/_.-"-_-"H.._\

0,34

N

0,29
0,24

0,19

0,14

0,09

Lift Coefficient {CI)

0,04

-0,01

5

10
Angle of Attack ()

15

Figure 3. Lift coefficients versus angle of attack graph

The dynamic characteristics of the planning hull and the fin stabilizer particulars (NACA

0015) are given in Table 1.

Table 1. Principal particulars of the planing hull and fin roll stabilizer

Principal Particulars Symbol Parameter
Length between perpendiculars Ly 16.95 m
Breadth B 4.94m
Depth D 2.78 m
Draught T 1.229m
Displacement A 54.788 m?
Metacentric height GM 0.921 m
Vertical center of gravity KG 2.196 m
Block coefficient Cp 0.36
Max speed V imax 15 kn
Min speed Vinin 6 kn
Fins area Ap 2.08 m*
Fins lift coefficient C 0.4
Vanishing angle of stability 0, 81.2°

Robust and saturated control via LMIs was applied to the dynamics of the roll motions

of the planning hull. Application of the proposed control system is illustrated in the

following figures for different speeds.

Journal of Transportation and Logistics
Volume 5, Issue 1, 2020
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The simulations show that the obtained results are applicable and effective for controlling
roll motion of the planning hull. Robust and saturated H, state feedback controller achieved
considerable roll reduction against external disturbances.

5. Conclusion

This paper deals with the LMI based robust and saturated H, state feedback control problem
for the roll motion of planning hull with the fin stabilizer system. The Computational Fluid
Dynamics (CFD) calculations for the lift coefficients are determined using Star CCM
+ software. The maximum lift coefficient is used for controller design. The robust and
saturated H, state feedback controller algorithm for the planning hull has been designed
and simulation results have been presented. According to the simulation results, it can
be observed that LMI based robust and saturated H, state feedback controller shows
significant improvement in roll reduction for safety transportation.
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Tedarikgilerle Siire¢ Entegrasyonunun Firma Performansi Uzerindeki
Etkisinde Uriin Performansinin Araci Rolu

The Mediating Role of Product Performance on the Effect of Process Integration with
Suppliers on Firm Performance
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Bu ¢alismada tedarikgilerle stireg entegrasyonunun firma performansi tizerindeki etkisinde Griin performansinin aracilik roli arastirilmistir. Ayrica
siire¢ entegrasyonunun firma performansi tizerindeki etkisinde piyasa belirsizliginin diizenleyici rolii analiz edilmistir. Bu amacla istanbul’da
faaliyet gosteren 156 imalat firmasindan anket ile veri toplanmistir. Arastirma kapsaminda yapisal esitlik modeli kurularak analiz edilmistir. Analiz
sonucunda siireg entegrasyonu ve Urlin performansinin firma performansini pozitif yonde anlamli olarak etkiledigi bulgusuna ulasiimistir. Ayrica
trlin performansinin da firma performansini pozitif yonde anlamli olarak etkiledigi tespit edilmistir. Stire¢ entegrasyonunun firma performansi
lizerindeki etkisinde triin performansinin aracilik rolii boostrap yontemi ile yapilmistir. Analiz neticesinde Grlin performansinin aracilik rol
bulundugu tespit edilmistir. Arastirma sonucunda piyasa belirsizliginin diizenleyici roliine ulasilamamistir.
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ABSTRACT

This study investigates the mediating role of product performance on the effect of the supplier process integration on Firm performance.
Additionally, the moderator effect of market uncertainty on the effect of process integration on firm performance is also analyzed. For this
purpose, data were collected by surveys from 156 manufacturing companies operating in Istanbul. A structural equation model was established
and analyzed. As a result of the analysis, it was found that process integration had a positive effect on company performance. In addition, it has
been determined that product performance has a positive effect on firm performance. The mediation role of product performance on the effect
of process integration on firm performance was made by a bootstrap method. The mediating role of product performance could be found but the
moderating role of market uncertainty could not be proven.
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EXTENDED ABSTRACT

As emphasized in this study, integration with suppliers is possible with the integration of
processes. A process is a set of activities designed to produce a specific output for a particu-
lar customer or market (Davenport, 1993). Process integration, on the other hand, refers to
the management of various activities that aim to combine relevant business processes wit-
hin and across companies, and to eliminate duplicate or redundant processes in order to

create a better functioning supply chain (Chen vd., 2009).

Process integration with suppliers requires regular communication between cross-organiza-
tional work teams and partners. Firm integration ensures that inter-organizational business
processes work in collaboration. Thus, it improves firm performance by creating synchro-
nous processes (Frohlich ve Westbrook, 2001) throughout the supply chain and provides

operational synergy, resulting in higher productivity.

Mellat-Parast and Spillan (2014) stated that supply chain process integration is the most im-
portant indicator of the competitive position of the company, and determined its positive effe-
ct on firm competitiveness. Chen et al. (2009) dimensioned process integration with suppliers
as internal process integration and external process integration, and found that external pro-
cess integration positively affects firm performance. Langerak et al. (2007) also investigated
the effect of product performance on firm performance, and found a positive effect. Narasim-
han and Kim (2002) investigated the moderating effect of market uncertainty in the relations-
hip between planning integration and profitability, and found that profitability increased in
markets with low uncertainty. Liao and Tu (2008) found that the integration of production
processes had more impact on production performance under conditions of high environmen-

tal uncertainty. For these reasons, the hypotheses of the research are determined as follows.

H1: Process integration with the supplier has a positive effect on firm performance.
H2: Process integration with the supplier has a positive effect on product performance.

H3: The effect of process integration on firm performance is mediated by product perfor-

mance.
H4: Product performance has a positive effect on firm performance.

HS5: Market uncertainty has a moderating effect on the effect of Process Integration with

Supplier on firm performance.

The research was applied on SMEs operating in Istanbul and Gebze. The sample of the re-

search consists of 156 industrial companies.

Exploratory factor analysis (EFA), confirmatory factor analysis (CFA) and reliability anal-
yzes were performed to test the validity and reliability of the scales. As a result of EFA, fa-
ctor loads were obtained at over 0.50 for all scales, and KMO values were obtained at over
0.70. Reliability analysis showed that the alpha coefficient value for all scales was determi-
ned by over 0.70. CFA showed, that the scales meets the goodness of fit criteria. As a result
of the correlation analysis, it was found that there was a significant relationship between

variables in the same direction at the level of 0.01 significance.
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As a result of structural equation analysis of the model, the process integration with supp-
liers positively affected product performance and firm performance; It has also been deter-

mined that product performance affects firm performance positively.

The bootstrap method was used to test the mediation role of product performance on the
impact of process integration with suppliers on firm performance. In order to test the medi-
ating role of product performance, the significance of indirect effects was examined, and
the bootstrap method was used for this. The highest likelihood method was used in 95%
confidence interval consisting of 1000 samples and the Monte Carlo parametric bootstrap
option was chosen. Indirect effects confidence interval lower value was determined as
0.204, and the confidence interval upper value was found as 0.377. It was found that the
significance level of indirect effects is below 0.01, which means it is meaningful. The fact
that the confidence interval lower and upper value ranges do not include zero, and being
meaningful indicates that product performance has an intermediary role in the impact of

strategic integration with suppliers on firm performance.

Path analysis was conducted to analyze the moderating role of market uncertainty in the
impact of process integration with suppliers on firm performance. For this purpose, an inte-
raction variable is formed, which is the multiplication of the process integration and the
market uncertainty variables. As a result of the moderating impact analysis, it was seen that
process integration and market uncertainty had a positive effect on firm performance.
However, the interaction variable did not significantly affect firm performance. This fin-
ding shows that market uncertainty has no moderating effect on the effect of process integ-
ration on firm performance. The reason for this is thought to be related to the fact that mar-
ket uncertainty includes a more market-oriented perspective. According to this finding, it
will be possible to say that the uncertainties in the market are not related to the procurement
processes. As a result of the research, the H1, H2, H3 and H4 hypotheses were supported,
while the HS5 hypothesis could not be supported.
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1. Giris

Isletmelerin tedarikgileriyle entegre olmalar1 farkli boyutlarda ve farkli seviyelerde gergek-
lesebilmektedir. Bir lretici, stratejik isbirligi yaparak ve firmalar arasi siirecleri isbirligi

icinde yoneterek tedarik¢ileriyle entegrasyon saglayabilir (Flynn vd., 2010).

Entegrasyon, firmalarin is birligi yaparak operasyonel ve stratejik verimlilik elde etmesini
saglar (Rodrigues vd., 2004). Tedarikg¢i entegrasyonu ise, firmalarin tedarikgileriyle orgiit-
ler arasi stratejileri yapilandirmak, senkronize siirecler gelistirmek ve bilgiyi paylasmak
i¢in igbirligi yaptiginda gergeklesir (Flynn vd., 2010). Tedarik¢i entegrasyonu, bir tiretici ile
tedarikcileri arasindaki bilgi ve fiziksel akislarin verimliligini ve etkinligini arttirmay1
amaglar; bu da rakiplerine kars1 istiinliik elde etmesini, kesintisiz olarak islemlerini stirdii-
rebilmesini ve uyumlu tedarik aglart kurmasia yardimei olur (Yeung vd., 2009; Lai vd.,
2012; Zhao vd., 2013). Tedarik¢i entegrasyonu bir dizi uygulama ve faaliyet i¢erir ve farkli
acilardan incelene bilmektedir. Farkli arastirmacilar tedarik¢i entegrasyonunu bilgi paylasi-
mi, tedarikgilerle uzun vadeli ortakliklar gelistirme, yeni iiriin gelistirmeye tedarikgi katili-
mi, Urlin entegrasyonu ve siire¢ entegrasyonu seklinde farkli boyutlarda tanimlamaktadir
(Swink vd., 2007; Danese ve Romano, 2011; Koufteros vd., 2010; Jayaram, 2008).

Tedarikgilerle entegrasyon bu calismada da vurgulandifi {izere siireglerin entegrasyonuyla
miimkiin olabilmektedir. Siireg, belirli bir miisteri veya pazar igin belirli bir ¢ikt1 iretmek iize-
re tasarlanmig bir faaliyetler biitiiniidiir (Davenport, 1993). Siire¢ entegrasyonu ise, sirketler
icinde ve genelinde ilgili is siireclerini sorunsuz bir sekilde birlestirmeyi ve daha iyi isleyen
bir tedarik zinciri olugturmak amaciyla siireglerin yinelenen veya gereksiz kisimlarimi ortadan

kaldirmay1 amaglayan ¢esitli faaliyet gruplariin yonetimini ifade eder (Chen vd., 2009)

Tedarikgilerle siire¢ entegrasyonu, organizasyonlar arasi ¢calisma ekipleri ve ortaklar arasin-
da diizenli iletisim gerektirir. Firma entegrasyonu, organizasyonlar arasi is siireclerinin is-
birligi i¢inde ¢aligmasini saglar. Boylelikle tedarik zinciri boyunca senkronize siirecler ya-
ratarak (Frohlich ve Westbrook, 2001) firma performansini arttirir ve operasyonel sinerji

saglayarak daha yiiksek verimlilik ile sonuglanir.

Tedarikgilerle siire¢ entegrasyonu, firmalarin ortak karar verme ve problem ¢ézmelerini,
faaliyetleri koordine etmelerini, iliskileri slirdiirmelerini, olas1 ¢atigmalar1 dnlemelerini ve
miisterilere daha iyi hizmet vermelerini saglayan siirecleri senkronize etmelerini kolaylasti-
rir (Palomero ve Chalmeta 2014).

Tedarik¢i entegrasyon siireglerinin iiriin performansi tizerindeki etkileri literatiirde ¢ok faz-
la calistlmamistir (Lau vd., 2010). Ancak iiriin gelistirme literatiirii, tedarik¢ilerin iiriin ge-
listirme siirecine entegre edilmesi durumunda, {irin gelistirme maliyetlerinin diigiiriilmesi-
ne, daha az kusurla daha yiiksek kaliteyle iiretim yapilmasina ve pazara daha kisa zamanda

giris yapilabilecegini ifade etmektedir.

Pazar belirsizligi kavrami, firmalarin faaliyet gosterdigi pazarlarda miisterilerin ve rakiple-
rin davranislarinin 6n goriilemedigi ve tahmin etmenin zor, hatta imkansiz oldugu durumlar

i¢in kullanilmaktadir. Pazar belirsizligini ¢evresel belirsizligin bir alt boyutu olarak incele-
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yen bir¢ok ¢alisma mevcuttur (Wong vd., 2011; Li, 2002). Ciinkii hizli degisimler sonucu

sekillenen pazarlarda firmalar bu degisimleri tahmin etmekte zorlanacaktir.

Belirsizligin yiiksek oldugu calkantili pazarlarda faaliyet siirdiiren firmalar, pazar1 yakin-
dan takip ederek pazar odakli tutum sergilediginde belirsizligin risklerinden kendini koru-
yabilmektedir (Jaworski ve Kohli, 1993). Pazar odaklilik miisterilerden ve rakiplerden 6g-
renme bi¢imidir (Noble vd., 2002). Pazar odaklilik, miisterilerin ihtiyaclarini ve rakiplerin
eylemlerini izleme ve pazar belirsizliklerine ve karmasikliklarina uyum saglama siirecinin

onemli bir pargasidir (Liu ve Atuahene-Gima, 2018).

Belirsiz taleplerle ilgili olan pazar belirsizligi kavrami bazi yazarlar tarafindan talep belir-
sizligi olarak ele alinmaktadir. Talep belirsizligi stabil olmayan miisteri siparisleri, degisti-
rilmek durumunda olan iiretim planlar1 (Lee vd., 2009: 192) ve farkli misteri isteklerini
karsilamay1 gerektirmektedir. Dolayisiyla belirsiz pazarlarda tedarikgisiyle entegre olan fir-
malar bu 6n goriilemeyen miisteri davranislarina hazirlikli olacak ve tedarikgisiyle entegre
ettigi siiregler sayesinde mevcut karmagikliklar: ¢ozebilecegi diisiiniilmektedir (Bonaccorsi
ve Lipparini, 1994; Monczka vd., 2000).

2. Literatiir Taramasi ve Arastirma Hipotezlerinin Kurulmasi

2.1. Siire¢ Entegrasyonunun Uriin ve Firma Performanst Uzerindeki
Etkisi

Bir¢ok c¢aligsma tedarik¢i entegrasyonunu performansla iliskilendirmis ve anlamli iligkiler bul-
mustur (Swink vd., 2006; Frohlich ve Westbrook, 2001). Calismalarin birgogunda, tedarik¢i
entegrasyonu tedarik zinciri entegrasyonun bir boyutu olarak ele alinmis ve diger boyutlari

olan i¢ entegrasyon ve miisteri entegrasyonu ile birlikte aragtirilmistir (Wong vd., 2011).

Tedarik¢i entegrasyonu, planlamada igbirligi, stratejik ortaklik, ortak {iriin gelistirme, bilgi
paylasimi ve bunun gibi is birligi gerektiren siirecleri igerir (Ettlie ve Reza, 1992; Lai vd.,
2010; Ragatz vd., 2002). Mellat-Parast ve Spillan (2014) tedarik zinciri siire¢ entegrasyo-
nunun, firmanin rekabet¢i pozisyonunun en 6nemli gostergesi oldugunu ifade etmis ve fir-
ma rekabetciligi lizerine pozitif etkisini saptamigtir. Tedarikgilerle silire¢ entegrasyonunu i¢
siire¢ entegrasyonu ve dig siire¢ entegrasyonu seklinde boyutlandiran Chen vd. (2009) dis

siire¢ entegrasyonun firma performansini pozitif yonde etkiledigini bulgulamistr.
Onceki galismalardan yola ¢ikarak ¢alismanin ilk hipotezi asagidaki gibi kurulmustur:

HI: Tedarikgiyle siire¢ entegrasyonunun firma performansi tizerinde pozitif yonde anlamli

etkisi vardir.

Onceki ¢alismalardan anlasildigi iizere firma performansmin disinda farkli performans tiirle-
ri de siire¢ entegrasyonuyla iliskilendirilmistir. Lau vd. (2007) 251 Hong Kong firmasi iize-
rinde yapmis oldugu arastirmada, tedarik zinciri entegrasyonu sonucu gelisecek olan ortak
iriin gelistirme yetenegini 6lgmiis ve liriin performansina etkisini incelemistir. Sonuglar te-
darikgileriyle ortak iiriin gelistirme yapan firmalarin daha iyi {irlin performansi sergiledigini

gostermistir. Yine Cin’de yapilan bir bagka arastirmada ise tedarikgilerle isbirligi yapmanin
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iiriin performansina etkisi goriilmiistiir (Zhang ve Hartley, 2018). Tsai ve Hsu (2014) ise ca-
ligmalarinda ¢apraz departmanlar arasinda entegrasyonun iiriin performansina etkisini ince-
lemis ve pozitif yonde anlamli etkiye rastlamistir. Tedarik¢i performansinin iiriin performan-

st lizerindeki etkisini inceleyen Gatignon ve Xuereb (1997)’da bu etkiyi ispatlayabilmistir.

Bu ¢alismalardan hareketle ¢alismamizda tedarikgilerle siire¢ entegrasyonu firma performan-

siin yaninda {irlin performansi ile de iligkilendirilmistir ve hipotez su sekilde kurulmustur:

H?2: Tedarikgiyle siire¢ entegrasyonunun iiriin performansi iizerinde pozitif yonde anlaml

etkisi vardir.

2.2. Uriin Performansinin Aract Rolii ve Firma Performansi Uzerindeki
Etkisi

Caligmanin bir diger énemli arastirma konusu olan siire¢ entegrasyonunun firma perfor-
mansi lizerindeki etkisinde {irlin performansinin aracilik rolii ile ilgili bir ¢caligmaya litera-
tiirde rastlanilmamistir. Ancak Langerak vd. (2007) calismasinda pazar oryantasyonun fir-
ma performansina etkisinde {iriin performansinin diizenleyici roliinii tespit etmistir.
Tedarikei entegrasyonu geriye dogru dikey entegrasyonken ve pazar oryantasyonu ileriye
dogru dikey entegrasyon olarak goriildiigiinden (Waters, 2003), pazar oryantasyonunun fir-
ma performansina etkisine aracilik eden iiriin performansinin tedarik¢i entegrasyonu ile fir-
ma performansi arasindaki iliskiye de araci olarak etki edecegi diigiiniilmiistiir. Yani siireg-
lerini tedarikgileriyle entegre edebilen firmalarin daha yiiksek performans gosterme

sebebinin tirlin performansi dolayisiyla olacag: diisiiniilmektedir.
Bu sebeple bir sonraki hipotez su sekilde kurulmustur:

H3: Siireg entegrasyonunun firma performansina etkisi iiriin performansi tarafindan araci-
Ik edilmektedir.

Langerak vd. (2007) ayrica iirlin performansinin firma performansi {lizerinde etkisini de
arastirmis ve pozitif yonde etki bulgulamistir. Uriin performansinin firma performansiyla
iligkili olan miisteri memnuniyetini de etkiledigini gosteren ¢alismalar mevcuttur (Agustin
ve Singh, 2005; Pan vd., 2012; Rafiq vd., 2013).

Bu sebeple dordiincii hipotez su sekilde gelistirilmistir:
H4: Uriin performansimn firma performanst iizerinde pozitif yonde anlamli etkisi vardir.
2.3. Piyasa Belirsizliginin Diizenleyici Rolii

Piyasa belirsizligi bir diger adiyla pazar belirsizligi talibin degisken olmasinin yaninda
miisterilerin ve rakiplerinin tutumlarinin tahmin edilemedigi durumlar i¢in kullanilir. Calis-
mamizda oldugu gibi belirsizligi piyasa/pazar belirsizligi (Narasimhan ve Kim, 2002) ola-
rak ele alan ¢aligmalarin yaninda, buna ¢ok yakin olan talep belirsizligi (Boon-itt ve Wong
2011; Fynes vd.,2004) ve daha genel olan gevresel belirsizlik (Liao ve Tu, 2008; Stonebra-

ker ve Liao, 2004) olarak ele alan ¢aligmalar olmustur.
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Tedarikgilerle Stireg

Tsai ve Hsu (2014) ¢alismalarinda departmanlar arasinda entegrasyonun iiriin performansi-
na etkisinde pazar belirsizligine yakin olan rekabet yogunlugunun diizenleyici roli oldugu-
nu tespit etmistir. Narasimhan ve Kim (2002), piyasa belirsizliginin planlama entegrasyonu
ile karlilik arasindaki iliskide diizenleyici etkisini arastirmis ve belirsizligin az oldugu pa-
zarlarda karliligin arttigini bulgulamistir. O’Leary-Kelly ve Flores (2002), pazarlama-satis
planlama karar1 entegrasyonunun algilanan karlilikla tizerindeki etkisizinde talep belirsizli-
ginin diizenleyici etkisini tespit etmistir. Boon-itt ve Wong (2011) talep belirsizliginin teda-
rik¢i entegrasyonu ile miigteri teslim performansi arasindaki iliskiyi diizenledigini bulmus-
tur. Benzer sekilde Liao ve Tu (2008)’de ¢evresel belirsizligin yiiksek oldugu kosullarda
iretim siiregleri entegrasyonunun iiretim performansi tizerindeki etkisinin daha fazla oldu-

gunu bulgulamistir. Buna gore ¢alismanin son hipotezi soyle gelistirilmistir:

H5: Tedarikgiyle Stireg entegrasyonunun firma performansi tizerindeki etkisinde piyasa be-

lirsizliginin diizenleyici etkisi bulunmaktadir.
3. Arastirmanin Yontemi

Kuramsal ¢alisma ve literatiir taramasi neticesinde kurulan arastirma modeli Sekil 1°de

verilmistir.

Piyasa Belirsizligi

Entegrasyonu

¥ Firma Performansi

Urtin Performansi

Sekil 1. Arastirmanin modeli

Arastirma Istanbul ve Gebze’de faaliyette bulunan KOBI’ler iizerinde yapilmustir. Arastirma-
nin 6rneklemini 156 sanayi firmasi olusturmaktadir. Arastirmaya katilan firmalarin 89’u gida,
18’1 tekstil, 11°1 otomotiv ve yedek parca, 6’s1 ambalaj, 6’s1 makine, 5’1 elektronik, 5’1 elekt-
rik, 4’1 kimya, 3’1 bilgisayar, 3’{i insaat, 3’{i mobilya, 2’si enerji ve 1’1 paketleme sektorlerin-
de faaliyet gostermektedir. Firmalarin 80’1 6-15 yil arasi, 65’1 16 yil ve tizeri, 11°1 ise 0-5 y1l
arasi faaliyette bulunmaktadir. Firmalarm 105’1 0-51 arast ve 51’1 de 51-150 aras1 personel
caligtirmaktadir. Anketi cevaplandiran firma ¢alisanlarinin 65’1 satin alma, 53’{i pazarlama,
19°u {iretim, 8’1 dis ticaret departmanlarinda gorev yapmakta olup 11’1 de yonetim kurulu
tiyesidir. Caliganlarm 71’1 0-5 y1l arasi, 64’1 6-15 y1l arast ve 21°1 de 16 y1l ve iizeri firmada

gorev yapmaktadir. Calisanlarin 121’1 iiniversite, 33’1 lise ve 2’si de ilkogretim mezunudur.

Aragtirmada Oncelikle kesfedici faktor analizi (KFA), dogrulayici faktor analizi (DFA) ve

giivenilirlik analizleri yapilarak 6l¢eklerin yap1 gegerligi ve giivenilirligi test edilmistir.
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Tedarikgilerle siire¢ entegrasyonu olgeginin KFA ve giivenilirlik analizi sonuglar1 Tablo

1°de verilmistir.

Tablo 1. Siire¢ entegrasyonu faktor yiikleri ve giivenilirlik analizi

Maddeler Faktor Yiikii
TSE1: Uriin tasarim ve gelistirme asamasinda ana tedarikgileri ise dahil ederiz ,880
TSE2: Proje ekiplerimizde ana tedarikg¢i tiyeligi / katilimi vardir ,884
TSE3: Sirketimiz, tiretim planlama ve stok yonetimi konularinda tedarikgileri ise dahil eder ,837
TSE4: Ortak sorunlari ¢6zme konusunda ana tedarik¢ileri ise dahil ederiz ,836
KMO: 0,809 Top. Ack. Varyans: %73,891 Alfa: 0,882 AVE: 0,737 CR: 0,919

KFA sonucu siire¢ entegrasyonu dl¢eginin faktor yiikleri 0,836 ile 0,880 araliginda elde edil-
mistir. KMO degeri 0,809 olarak bulunmustur ve p<0,01 olarak elde edilmistir. Bu bulgu
orneklem biiyiikliigiiniin faktor analizi icin uygun oldugunu géstermektedir. Olcegin toplam
varyansin %73,891’ini acikladig tespit edilmistir. Giivenilirlik analizi sonucu alfa katsayist
0,882 olarak bulunmustur. Bu bulgu 6l¢egin giivenilir oldugunu gostermektedir. AVE degeri
0,50’nin {izerinde, CR degeri 0,70’in lizerinde ve CR degeri de AVE degerinden yiiksek ola-
rak elde edilmistir. Bu bulgu da 6l¢egin bilesen gecerligini sagladigini gostermektedir.

Uriin performansi dlgeginin KFA ve giivenilirlik analizi sonuglar1 Tablo 2°de verilmistir.

Tablo 2. Uriin performansi faktér yiikleri ve giivenilirlik analizi

Maddeler Faktor Yiikii
UP1: Ana tirliniimiiz, satis hedefimize ulasti. ,946
UP2: Ana tirtiniimiiz, kar hedefimize ulasti. ,930
UP3: Ana iirliniimiiz, bityiik karlilik getirdi. ,884
UP4: Miisteriler, ana iiriinlimiiziin performansindan ¢ok memnunlar. ,888
KMO: 0,932 Top. Agk. Varyans: %83,263 Alfa: 0,932 AVE: 0,83 CR: 0,952

KFA sonucu iiriin performansi 6l¢eginin faktor yiikleri 0,884 ile 0,946 araliginda elde edil-
mistir. KMO degeri 0,932 olarak bulunmustur ve p<0,01 olarak elde edilmistir. Bu bulgu
orneklem biiyiikliigiiniin faktor analizi icin uygun oldugunu géstermektedir. Olcegin toplam
varyansin %83,236’°sin1 agikladig: tespit edilmistir. Giivenilirlik analizi sonucu alfa katsayisi
0,932 olarak bulunmustur. Bu bulgu 6l¢egin giivenilir oldugunu gostermektedir. AVE degeri
0,50’nin tizerinde, CR degeri 0,70’in lizerinde ve CR degeri de AVE degerinden yiiksek ola-

rak elde edilmistir. Bu bulgu da 6l¢egin bilesen gecerligini sagladigini gostermektedir.
Firma performansi 6lgeginin KFA ve giivenilirlik analizi sonuglar1 Tablo 3’de verilmistir.

Tablo 3. Firma performansi faktor ve giivenilirlik analizi

Maddeler Faktor Yiikii
FP1: Firmamiz pazar payinda bir artis saglamistir ,903
FP2: Firmamiz satiglarda bir artig saglamigtir ,897
FP3: Firmamiz yatirimin geri doniisiinde bir artis saglamistir ,851
FP4: Firmamiz satiglarin geri doniisiinde bir artig saglamigtir ,856
FPS: Firmamiz genel rekabet¢i konumunda bir artisa ulasmistir ,638
KMO: 0,836 Top. Ack. Varyans: %69,712 Alfa: 0,890 AVE: 0,696 CR: 0,918
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KFA sonucu iiriin performansi 6l¢eginin faktor yiikleri 0,638 ile 0,903 araliginda elde edil-
mistir. KMO degeri 0,836 olarak bulunmustur ve p<0,01 olarak elde edilmistir. Bu bulgu
orneklem biiyiikliigiiniin faktdr analizi igin uygun oldugunu gostermektedir. Olgegin toplam
varyansin %69,712’sini agikladigi tespit edilmistir. Giivenilirlik analizi sonucu alfa katsayisi
0,890 olarak bulunmustur. Bu bulgu 6l¢egin giivenilir oldugunu gostermektedir. AVE degeri
0,50’nin tizerinde, CR degeri 0,70’in iizerinde ve CR degeri de AVE degerinden yiiksek ola-
rak elde edilmistir. Bu bulgu da 6l¢egin bilesen gegerligini sagladigini gostermektedir.

Piyasa Belirsizligi 6l¢eginin KFA ve giivenilirlik analizi sonuglari Tablo 4’de verilmistir.

Tablo 4. Piyasa belirsizligi faktor yiikleri ve giivenilirlik analizi

Maddeler Faktor Yiikii
PB1: Rekabetci piyasa kosullarinin 6ngoriilemezligi oldukga yiiksektir. ,884
PB2: Piyasalardaki rakip faaliyetleri oldukca belirsizdir. ,889
PB3: Miisteri iirtin talebi ve tercihleri oldukea belirsizdir. ,847
PB4: Misteri gereksinimleri ve tercihlerindeki degisiklikleri ongdriip tahmin etmek zordur. ,859
PBS: Miisteri gereksinimlerindeki degisiklikler oldukg¢a 6ngdriilemez ve belirsizdir. ,849
KMO: 0,877 Top. Ack. Varyans: %74,957 Alfa: 0,916 AVE: 0,75 CR: 0,937

KFA sonucu iiriin performansi 6l¢eginin faktor yiikleri 0,847 ile 0,889 araliginda elde edil-
mistir. KMO degeri 0,877 olarak bulunmustur ve p<0,01 olarak elde edilmistir. Bu bulgu
orneklem biiyiikliigiiniin faktor analizi icin uygun oldugunu géstermektedir. Olcegin toplam
varyansin %74,957 sini agikladigi tespit edilmistir. Giivenilirlik analizi sonucu alfa katsayisi
0,916 olarak bulunmustur. Bu bulgu 6l¢egin giivenilir oldugunu gostermektedir. AVE degeri
0,50’nin lizerinde, CR degeri 0,70’in {izerinde ve CR degeri de AVE degerinden yiiksek ola-
rak elde edilmistir. Bu bulgu da 6l¢egin bilesen gecerligini sagladigini gostermektedir.

KFA ve giivenilirlik analizinden sonra DFA yapilmistir. DFA sonucu 6lgekler i¢in elde edi-

len uyum iyiligi degerleri Tablo 5°de verilmistir.

Tablo 5. DFA uyum iyiligi degerleri

Degisken CMIN DF CMIN/DF GFI CF1 TLI RMSEA
Tedarikgilerle Siire¢c Entegrasyonu 1,953 1 1,953 0,994 0,997 0,983 0,078
Uriin Performanst 0,288 1 0,288 0,999 1 1 0
Firma Performansi 3,695 4 0,924 0,990 1 1 0
Piyasa Belirsizligi 4,846 4 1,211 0,988 0,998 0,996 0,037

DFA neticesinde faktor yiikleri tedarikgilerle siire¢ entegrasyonu 6lgegi igin 0,713 ile 0,884
araliginda; tiriin performansi 6l¢egi i¢in 0,802 ile 0,970 araliginda; firma performansi dlge-
&iicin 0,545 ile 0,903 araliginda ve piyasa belirsizligi 6l¢egi icin ise 0,786 ile 0,897 arali-
ginda elde edilmistir. CMIN/df degerlerinin 5’in altinda bulunmasi, RMSEA degerlerinin
0,08’in altinda elde edilmesi, GFI, CFI ve TLI degerlerinin de 0,95’in iizerinde elde edilmis

olmas: 6lgeklerin kabul edilebilir uyum iyiligi kriterlerini sagladigini gostermektedir.

KFA, DFA ve giivenilirlik analizinden sonra degiskenler arasindaki iliskiyi gorebilmek i¢in

korelasyon analizi yapilmistir. Korelasyon analizine iliskin bulgular Tablo 6’da verilmistir.
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Tablo 6. Korelasyon analizi

Ort. | Std. Sapma | Firma Performansi | Siire¢c Entegrasyonu | Uriin Performans:1 | Piyasa Belirsizligi
Firma Performansi 4,1064 ,62853 1
Siireg Entegrasyonu | 3,9455 72195 682" 1
Uriin Performanst 4,0962 ,68830 , 7207 ,483™ 1
Piyasa Belirsizligi 3,8590 ,74356 ,455™ ,6217 337 1

Korelasyon analizi sonucu degiskenler arasinda 0,01 anlamlilik diizeyinde ayn1 yonde an-
laml1 bir iligki oldugu bulgusuna ulagilmistir. Degiskenlerin ortalama degerlerine bakildi-

ginda cevap ortalamalarinin yiiksek oldugu goriilmektedir.

Arastirma hipotezlerini test etmek amaciyla oncelikli olarak yapisal esitlik modeli
kurularak analiz edilmistir. Analiz edilen model Sekil 2’de, yapisal esitlik modelinin

analizi sonucu ulasilan uyum iyiligi degerleri Tablo 7°de ve analiz sonuglar1 Tablo

8’de verilmistir.

Sekil 2. Yapisal esitlik modeli

Sekil 2°de goriilecegi gibi arastirma kapsaminda 6ncelikle tedarikgilerle siire¢ entegrasyo-
nunun iiriin performansi ve firma performansi tizerindeki etkisi ile lirtin performansinin fir-
ma performansi iizerindeki etkisi analiz edilmistir. Uyum iyiligi degerlerini elde edebilmek
i¢in slire¢ entegrasyonu Olgeginin 1. ve 3. maddeleri arasinda, iiriin performansi 6lgeginin
2. ve 4. maddeleri arasinda, firma performansi élgeginin de 1. ve 2. maddeleri arasinda mo-

difikasyon yapilmistir.
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Tablo 7. Yapisal esitlik modeli uyum iyiligi degerleri

Degisken

CMIN DF CMIN/DF GFI CFI TLI RMSEA

Yapisal Esitlik Modeli

108,613 56 1,94 0,904 0,974 0,963 0,078

Yapisal esitlik modelinin analizi sonucu CMIN/df degerlerinin 5’in altinda bulunmasi, RMSEA
degerlerinin 0,08’in altinda elde edilmesi, CFI ve TLI degerlerinin de 0,95’in iizerinde elde edil-

mis olmas1 modelin kabul edilebilir uyum iyiligi kriterlerini sagladigim gostermektedir.

Tablo 8. Yapisal esitlik modeli analiz sonuglart

. . Standardize Standardize Kritik
Analiz Edilen Yol Edilmemis Edilmis Std. Hata Oran P

Uriin Y 0,514 0,549 0,083 6,181 o
Performansi Entegrasyonu

Firma Siireg 0,449 0,485 0,069 6,501 o
Performanst Entegrasyonu

Firma Uriin Performanst 0,515 0,522 0,072 7,108 ok
Performansi

Yapisal esitlik modelinin analizi sonucunda tedarikgilerle siire¢ entegrasyonunun iiriin per-
formansi ve firma performansini pozitif yonde anlamli olarak etkiledigi; lirlin performansi-
nin da firma performansini pozitif yonde anlamli olarak etkiledigi tespit edilmistir. Anlam-
lilik diizeyi her biri i¢in sifira ¢ok yakin olarak bulunmustur. Tablo 8’de *** ifadesi sifira
¢ok yakin bir degeri gostermektedir. Siire¢ entegrasyonunun iiriin performansi iizerindeki
etkisinde standardize edilmis katsay1 tahmin degeri 0,549 olarak bulunmustur. Bu bulgu
siire¢ entegrasyonunun 1 birim artmasi durumunda {iirtin performansinin 0,549 birim artaca-
gint gostermektedir. Siireg entegrasyonunun firma performansi iizerindeki etkisinde stan-
dardize edilmis katsay1 tahmin degerinin 0,485 olarak elde edilmis olmasi siire¢ entegras-
yonunun 1 birim artmasi durumunda firma performansinin 0,485 birim artis gdsterecegi
anlamlina gelmektedir. Uriin performansinin firma performans: iizerindeki etkisinde tah-
min degeri 0,522 olarak elde edilmistir. Bu sonug iirlin performansinin 1 birim artis goster-
mesi durumunda firma performansinin 0,522 birim artis gosterecegi anlamlina gelmektedir.
Kritik oran degerlerinin de 1,96 ’nin lizerinde elde edilmis olmasi ayn1 zamanda test edilen

yolun istatistiksel olarak anlamli oldugunu gostermektedir.

Tedarikgilerle siire¢ entegrasyonunun firma performansi iizerindeki etkisinde iiriin perfor-
mansinin aracilik roliinii test edebilmek i¢in Sekil 2°de verilmis olan yapisal esitlik mode-
linde bootstrap yéntemi kullanilmistir. Uriin performansinin aracilik roliinii test edebilmek
i¢in dolayl etkilerin anlamliligina bakilmig ve bunun i¢in ise bootsrap yontemi kullanilmis-
tir. 1000 6rneklemden olusan % 95 giiven araliginda en yiiksek olabilirlik yontemi kullanil-
mis ve monte carlo parametrik bootsrap secenegi secilmistir. Bootsrap giiven araligi alt de-
gerleri (Lower Bounds) ve giiven araligt tist degerleri (Upper Bounds) ile Bootsrap

standardize edilmis dolayl etkiler bulgular1 Tablo 9’da verilmistir.
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Tablo 9. Uriin performansi aracilik testi sonuglar

Standardize Edilmis Toplam Etkiler Tedarikgilerle Siire¢ Entegrasyonu
Uriin Performansi 0,549
Firma Performansi 0,772
Toplam Etkiler Anlamhilik

Uriin Performanst 0,003
Firma Performansi 0,003
Toplam Etkiler Giiven Aralhig1 Alt Degeri 0,669
Toplam Etkiler Giiven Aralig: Ust Degeri 0,847
Standardize Edilmis Dogrudan Etkiler

Uriin Performanst 0,665
Firma Performansi 0,611
Dogrudan Etkiler Anlamhlik

Uriin Performansi 0,003
Firma Performansi 0,002
Dogrudan Etkiler Giiven Arahgi Alt Degeri 0,347
Dogrudan Etkiler Giiven Arahg Ust Degeri 0,611
Standardize Edilmis Dolayh Etkiler

Firma Performansi 0,377
Dolayh Etkiler Anlamhilik

Firma Performansi 0,002
Dolayh Etkiler Giiven Arahgi Alt Degerleri 0,204
Dolayh Etkiler Giiven Arah Ust Degerleri 0,377

Tablo 9’da goriildigii lizere standardize edilmis dolayh etkiler 0,377 olarak elde edilmistir.
Dolayli etkiler giiven araligi alt degeri 0,204 ve giiven aralig1 tist degeri 0,377 olarak tespit
edilmistir. Dolayl1 etkilerin anlamlilik diizeyinin de 0,01’in altinda oldugu yani anlamli ol-
dugu bulgusuna ulasilmistir. Giiven aralig: alt ve {ist deger aralifinin sifir degerini kapsa-
mamasi ve anlamli olmasi tedarikgilerle stratejik entegrasyonun firma performansi {izerin-

deki etkisinde {irlin performansinin aracilik rolii bulundugunu gostermektedir.

Tedarikgilerle siire¢ entegrasyonunun firma performansi lizerindeki etkisinde piyasa belir-
sizliginin diizenleyici roliinii analiz edebilmek icin yol analizi yapilmistir. Bu amagla dnce-
likle siire¢ entegrasyonu ve piyasa belirsizligi degiskenlerinin ¢arpimindan olusan bir etki-
lesim degiskeni olusturulmustur. Analiz edilen diizenleyici etki modeli Sekil 3’de

verilmistir. Analiz sonuglar1 ise Tablo 10’da sunulmustur.

Sekil 3’de goriilecegi gibi siire¢ entegrasyonunun, piyasa belirsizliginin ve bu iki degiskenin ¢ar-

pimindan olugan etkilesim degiskeninin firma performansi lizerindeki etkisi analiz edilmektedir.

Tablo 10. Diizenleyici etki analizi

Analiz Edilen Yol Standardize Standardize | o4 yota | Kritik Oran P
Edilmemis Edilmis

R < R 0,611 0,685 0,051 11,963 Hkk
Performanst Entegrasyonu
Firma < Piyasa Belirsizligi 0,099 0,114 0,05 1,988 0,047
Performansi
Firma < Etkilesim -0,014 -0,104 0,008 -1,818 0,069
Performansi
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Sarec Entegrasyonu

Piyasa Belirsizligi

Etkilesim

Firma Performansi

Sekil 3. Diizenleyici etki modeli

Diizenleyici etki analizi sonucu siireg entegrasyonunun ve piyasa belirsizliginin firma perfor-
mansini pozitif yonde anlamli olarak etkiledigi gortilmiistiir. Fakat etkilesim degiskeni firma
performansini anlamli olarak etkilememistir. Bu bulgu siire¢ entegrasyonunun firma perfor-
mansi lizerindeki etkisinde piyasa belirsizliginin diizenleyici rolii oldugu bulgusuna ulasilama-
dig1 bilgisini vermektedir. Zaten Tablo 10’da raporlandig: gibi etkilesim degiskeninin firma
performansi lizerindeki etkisinin analizi sonucu kritik oran degeri de mutlak deger igerisinde
1,96 dan kiigiik bir deger olarak bulunmustur. Bu bulguda etkinin anlamli olmadigini géster-

mektedir. Anlamlilik diizeyi de 0,05’in tizerinde bulundugundan dolay1 da etki anlamsizdir.
4. Sonuc¢

Tedarik¢i entegrasyonu uzun zamandir aragtirilan ve firmalarin performansini arttirabilecek
bir yontem olarak Onerilen bir stratejidir. Firmalarin tedarikgileriyle entegrasyonu literatiir-
de farkli agilardan incelenmektedir. Bu ¢alismada siire¢ entegrasyonu arastirilmig ve firma

performansina direk ve iirin performansi araciligiyla etkisi incelenmistir.

Caligmanin bulgulan tedarikgileriyle siireglerini entegre eden firmalarin daha yiiksek perfor-
mans gosterdigi ve siire¢ entegrasyonun firma performansina etkisinde iiriin performansinin bu
iliskiye aracilik ettigi goriilmiistiir. Tedarikgilerini tiretim planlama, tiriin tasarimi, stok yonetimi
ve bu konularda ¢ikacak problemlerin ¢oziimlenmesine dahil eden firmalar tedarikgileriyle sii-
reglerini entegre etmis olacak ve malzeme tedarikinde daha az sorun yasayacagindan daha yiik-
sek performans gosterecektir. Siireglerini tedarikgileriyle entegre etmis olan firmalar onlari iirlin
gelistirme siireglerine dahil ederek {irlin performansim arttirabilecegi bunun da firma perfor-

mansini arttiracagi ispatlanmistir (H1-H2-H3). Bu ¢alismanin ilk ii¢ hipotezini dogrulamaktadir.

Uriin performansinin firma performansina etkisi (H4) ile ilgili literatiirde tatmin edici mik-
tarda caligmaya rastlanilmamistir. Bir tane iiriin performansinin firma performansina etkisi-
ni arastiran ¢aligma (Langerak vd., 2007) ve birkag tane {iriin performansinin miisteri mem-
nuniyetine etkisini aragtiran ¢aligmalara rastlanilmistir (Pan vd., 2012; Rafiq vd., 2013). Bu
caligmalarla paralel sonuglar bulunan ¢alismamizda firmalarin yiliksek performans gosteren
iriinlerine sahip olmasinin firma performansini arttiracagi ispatlanmistir (H4). Bu ¢alisma-

nin dordiincii hipotezini dogrulamaktadir.

J T L Journal of Transportation and Logistics
Volume 5, Issue 1, 2020



Yildiz, Cetindas

| Tedarikcilerle Siirec Entegrasyonunun Firma Performansi Uzerindeki Etkisinde... 26

Siire¢ entegrasyonunun firma performansini nasil etkileyeceginin yaninda piyasa belirsizli-
ginin bu etkiyi nasil diizenleyecegi de ayrica merak konusu olmus ve bu amacla (H5) hipo-
tez kurulmustur. Ancak piyasa belirsizliginin siire¢ entegrasyonu ile firma performansi ara-
sindaki iligkide diizenleyici rolii olmadigi bulgulamistir. Bunun sebebinin piyasa
belirsizliginin daha pazar odakli bir bakis acis1 igerdigi ile ilgili oldugu diistiniilmektedir.
Bu bulguya gore pazarda olusacak belirsizliklerin tedarik siiregleriyle ilgisinin olmadigini

s0ylemek miimkiin olacaktir.

Calismamiz gosteriyor ki tedarikgileriyle siireglerini entegre eden firmalar daha yiiksek
iiriin performansi ve bunun araciligiyla daha yiiksek firma performansi gostermektedir. Bu
sebeple firmalara tedarikgilerini siireclerine dahil etmesi gerektigi 6nerilmektedir. Bu sekil-
de firmalarin tedarikgileri iiriin gelistirme, planlama gibi siireglere dahil ederek daha yiik-
sek performans gosteren lirlinlere sahip olacaklari ve bunun da firma performansinin artma-

sina araci olacag1 konusunda firmalara 6neriler yapilabilmektedir.

Caligmamuz literatiire tedarikgilerle siire¢ entegrasyonun firma performansina etki ettigi ve
iirlin performansinin bu etkiye aracilik ettigi bulgusuyla katki saglamistir. Pazar belirsizli-
ginin diizenleyici etkisi ispatlanamadigindan gelecekte pazar odakli bir belirsizlik yerine
daha ¢ok igletmenin genel ¢evresini veya liretim ¢evresini temel alan degiskenlerle bu etki-
ye tekrar bikilmasi aragtirmacilara 6nerilmektedir. Ayrica literatiirde siire¢ entegrasyonu di-
sinda farkli entegrasyon boyutlar1 kullanildig1 goriilmiistiir. Gelecekte bu boyutlarinda fir-
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Konteyner Tasimacilik Sirketlerinin Rekabet Duizeyini Olgen Yeni indeksler
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ABSTRACT

The purpose of this study is to propose novel and efficient competitiveness indexes to measure the level of competition among container shipping
operators based on a specific region. These indexes should require only basic data, which is full container throughput on the basis of terminal/
hinterland and ship operator. This study takes advantages of two methods to propose novel indexes as alternatives to Herfindahl Hirschman Index
(HHI), which is very popular to measure level of competition. Originally named Competition-based Overall Similarity Measurement Index (COSMI)
and Entropy Competitiveness Index (ECI) utilize overall similarity measure from clustering analysis and entropy methodologies, respectively. Both
indexes have been proposed with two variants for each. COSMI200+ ignores the throughput of each SO having an amount less than 200 Twenty-
foot Equivalent Units (TEUs), but COSMITOP5 takes into account only the top 5 SOs in terms of local throughput in a hinterland. ECI-JOINT includes
a joint entropy coefficient which is constant for each hinterland, but ECI-VAR takes into account a variable entropy coefficient defined by the
number of ship operators in each hinterland. Analyzing a dataset for the terminals located in Turkey, the Entropy Competitiveness Index (by means
of ECI-JOINT variant) has been exhibited as a good alternative to HHI with a great correlation coefficient with it: 0.97. Theoretically, Competition-
based Overall Similarity Measurement Index (by means of COSMITOPS variant) seems a promising method, but it is highly affected by outliers and
inconstant numbers of ship operators per route, indicating a moderate correlation coefficient with HHI: 0.45.

Keywords: Cluster analysis, Competitiveness index, Entropy, Maritime container transportation, Overall Similarity Measurement
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Bu ¢alismanin amaci, belli bir bolge bazli olarak konteyner gemi operatorleri arasindaki rekabet seviyesini 6lgmeye yarayan yeni ve etkin rekabet
indeksleri olusturmaktir. Bu indeksler terminal/bdlge ve gemi operatori bazli olarak, sadece baslica verilerden olan dolu konteyner sevkiyat
verilerine ihtiya¢ duymalidir. Bu galisma, rekabet seviyesi 6lgiimiinde popiiler olan Herfindahl Hirschman indeksine (HHI) alternatif yeni indeksler
olugturabilmek igin iki farkli ydntemden yararlanmaktadir. Ozgiin olarak Rekabet Bazli Toplam Benzerlik Olgiisii indeksi (COSMI) ve Entropi Rekabet
indeksi (ECI) olarak adlandirilan bu indeksler, sirasiyla kiimeleme analizi toplam benzerlik 6l¢iisii ve entropi ydntemlerinden yararlanmaktadirlar.
Calismada her iki indeksin ikiser uyarlamasi incelenmistir. COSMI200+, bir lokal bolgedeki 200 TEU’dan daha az yikleme-tahliye performansi
gbsteren gemi operatorlerini gozardi ederken, COSMITOPS sadece en yiiksek performansa sahip 5 gemi operatoriini dikkate almaktadir. ECI-JOINT
uyarlamasinda sabit olan ortak bir entropi katsayisi kullanilirken, ECI-VAR uyarlamasinda her bir lokal bolgedeki gemi operatori sayisina gore
degisen entropi katsayisi kullanilmaktadir. Tiirkiye’de mukim terminallere ait verilerin analizi, Entropi Rekabet indeksi’nin (ECI-JOINT uyarlamasi
ile) HHI ile 0,97 degerinde korelasyon katsayisina sahip oldugunu ve bu indekse iyi bir alternatif oldugunu gostermektedir. Teorik olarak Rekabet
Bazli Toplam Rekabet Olgiisii indeksi (COSMITOP5 uyarlamasi ile) umut veren bir yéntemi barindirsa da, disadiisenler ve rota bazl degisken gemi
operatori sayisi nedeniyle HHI ile 0,45 degerinde orta dereceli bir korelasyon katsayisina sahiptir.
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1. Introduction

Container transportation provides advanced levels of punctuality, reliability, and security.
Today, many types of cargo are transported in containers because of shorter transit times
and less transfering costs (Karam & Eltawil, 2016, p.2). The size of the container traffic,
approximately, corresponds to one third of global cargo traffic (Rathnayake & Wijeratne,
2012, p.363). At the global level, a large number of container shipping companies, i.e. ship
operators (SOs), establish alliances in point of slot sharing on each other’s ship, on the one
hand, they make tough competition with each other to secure cargo for their containers.

Measuring the level of competition for terminals or hinterlands is important to determine
both the local differences occurred in time and simultaneous changes in various regions.
These findings are obligatory to obtain for taking measures primarily against cartelization
and for making analysis about terminal investments, container operations, and so on. This
study aims at proposing a reliable and meaningful index, which is compatible with the
goals of the sectoral studies, for competition theory. One of the best ways to measure the
level of competition is to focus on market shares or the amounts of throughput handled
by each SO on the basis of a specific location. Today, the only well accepted index taking
advantage of using basic data such as market shares is the Herfindahl Hirschman Index
(HHI). It is benefited even by some prominent competition authorites widely (Miller,
1982, p.593); however, it does not consist of any satisfactory logic behind its methodology.
Any beneficiary to calculate a competitiveness index by means of a simple set of data
should be able to have alternative methods to achieve it. This paper aims at answering
the question, “is there any simple, valid and, reliable alternative method to calculate a
competitiveness index by means of a basic dataset?”” Here, in this paper, two indexes have
been proposed. The methods they rely on are known well, but they have never been adapted
into competition theory till now. The first of these, which is named as Competition-based
Overall Similarity Measurement Index (COSMI), examines the SOs by means of clustering
analysis, assessing them based on similarities of their throughput in a hinterland. The other
proposed competitiveness index adapted from Entropy theory, which is named as Entropy
Competitiveness Index (ECI), takes the advantage of uncertainty concept.

Similarity concept has been widely used in many fields. Some of them are image
identification, finding information (Khazaeli, 2013; Sicre, 2011; Vander Meer, 1997;
Diplaros, 2007; Wilson, 2008; Fauquier & Boujema, February 2003), data mapping
(BAE Systems, 2007; Lange, 2013; Vendrig, 2002), sorting (Ye et al., 2016), missing data
estimation (Cai, 2016), harmony in music recording test (Robertson, 2013), determination
of image quality (Galea et al., 2012), and metric index creation (Novak et al., 2012). These
studies indicate that the methodology of cluster analysis includes several methods with
several combinations. This study struggles to make the most appropriate combination
for a competitiveness index to be utilized in container shipping.

The level of uncertainty in point of which SO secures a cargo in a specific region can
give an idea on the level of competition in this region. In the literature, uncertainty is
measured through the concept of entropy. Entropy originally had been related to physics,
thermodynamics, but it was adapted into managerial uncertainty theory later on (Baray,
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2003, p.7). Here, in this paper, entropy has been examined to understand if it is feasible
to propose as a competitiveness index.

Both cluster analysis and entropy have been proven in different disciplines and fields
by several researchers. This paper adapts them into maritime container transportation to
test. This study examines them along with HHI by means of a local dataset. The papers
relevant to competitiveness index have been discussed in Section 2, ‘Literature review’.
Section 3, ‘Methodology’, explains the concepts of cluster analysis and entropy. Section
4 discusses a case study in Turkish terminals, and then, a statistical dataset is analyzed in
Section 5, ‘Results and discussion’. Finally, the findings of the study, the implications,
the limitation of the research, and the future research directions are presented in Section
6, ‘Conclusions and recommendations’.

2. Literature Review

This section has been split into 4 sub-sections: ‘Competitiveness index’, ‘Similarity in
clustering theory’, ‘Entropy theory’, and ‘The gaps in the literature about competitiveness
index’. The sub-section ‘Competitiveness index’ views the literature in general. The
following two sub-sections examine to transfer the relevant content properly into COSMI
and ECI. The sub-section ‘The gaps in the literature about competitiveness index’
discusses the reason why COSMI and ECI are proposed to analyze the dataset in this
study as competitiveness indexes.

2.1. Competitiveness Index

Today, it is seen that there are very few options in terms of methodology measuring
competition in liner shipping. The United Nations Conference on Trade and Development
(UNCTAD) determines and publishes the Liner Shipping Connectivity Index (LSCI)
values for the coast states since 2004. LSCI compares the commercial competitiveness
of a country in terms of logistics and transportation. This index expresses the strength
of connection of a country with the ports located in other countries by means of a few
parameters (UNCTAD, 2015, p.39). LSCI does not involve in comparing the level of
competition in different ports. Bartholdi et al. (2016) proposed Container Port Connectivity
Index (CPCI) as an alternative to LSCI. CPCI uses the Hyperlink-induced Topic Search
(HITS) algorithm to make the search engine ranking of websites on the internet. It provides
to process both throughput of imports and exports simultaneously. The HITS algorithm
inspires to combine both sides of foreign trade in a single system.

The studies released apart from container transportation can give an idea on how to examine the
level of competition. Huggins (2003, p.91) aimed to assess relative economic competitiveness,
scoring and sequencing the residential areas in the UK within a single index under measurable
criteria. It relies on the data consisting of the number of companies per capita, knowledge-
based business, activity rates, GDP per capita, full-time salaries, and unemployment rates.

Clark (2004, p.9) revealed a competitiveness index (Equation 1) to perceive the investment
climate in transition economies. This index represents the level of competition based on
sector, country, and company.
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Clijk = 61 T}'k + 62 CP] + 63 IC]k +,[)’xi]-k + )/Z] + A] + Nk + gijk (1)

The competition index used in the analysis is an index representing the amount of
competition that firm i in country j, and sector k faces. High values of the index refer to
a highly competitive environment. The selected variables are the variables that define the
investment climate. The main variables are the customs tariff rates (T) being controlled
for trade policy, the competition policy index (CP - European Bank for Reconstruction and
Development competition policy index), in which higher values represent fewer barriers
to entry and better enforcement of stronger laws, and the investment climate indexes (IC).
Several variables related to the investment climate may affect the level of competition.
These variables are related to finance, soft budget constraints, infrastructure indexes, and
burden of regulations. In addition to the main variables, dummy variables representing
countries (4; and sectors (77;) have been added into the regression. Some regressions
might consist of country control dummy (z; instead of country dummy. Moreover, the
company-level control variables (x;; have been also taken into account in the regression.
The symbols 8;, 05, 03, f and y represent the coefficients in the regression.

The Netherlands Competition Authority developed a unique competitiveness index
particularly for the detection of cartel structures (Petit, 2012). After performing an extensive
literature review, this model gathered 9 indicators under 4 categories constituting the
competitiveness index: the organization level (the number of chambers), the prices in the
Netherlands and in the European Union, condensation (condensation based on market share
and symmetry measurement, the number of companies, and import rate), and dynamics
(market growth, dissolution rate which means young and dissappearing players in the
market, the survival rate which describes the ratio between the companies who are in the
market in last 4 years, the average number of all companies in the market in the same period,
and research and development rate). The absolute values of each indicator are converted to
numbers between 0 and 1. By this way, a value is transformed to a comparative value. If the
value approximates to 1, the competition level is accepted to decrease, and subsequently, it
leads to a collusive oligopoly. Petit (2012) shared the results for several sectors.

HHI measures the level of competition in a market by considering the market shares
of the competitors. It can be used to analyze the degree of market concentration in a
certain sector. The index value is determined by summing the squares of market shares
of each firm on a percentage basis. The highest index value is detected in a monopoly
market. If a single company dominates the market with a 100% market share, the index
value indicates the score 10,000 (Competition Authority — Turkey, 2018). When the level
of competition increases, the index value decreases. When the number of competitors
increases, the index value, which is inversely proportional, decreases. An increasing
index value along with increasing competitiveness requires a transformation by taking
the reciprocal of the HHI value or by subtracting it from 1. Since 1982, the United States
Department of Justice Antitrust Department benefits from HHI (Miller, 1982, p.593).
Because it is simple, effective and proven, leading and reputable institutions exploit it
when developing new scientific methods. Kanagala et al. (2004, p.1277) illustrate the
HHI method numerically (Equation 2 and 3).
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P; = (ARi/D) =100 (2)
HHI = ¥, P (3)

The variables are symbolized by n for the number of participants in the market; P, for the
market share of the participant 7; D for the total system demand; ARi for the amount of
resources allocated to the participant i. Skilling & Zeckhauser (2002) proposed a political
competition index (PCI) (Equation 4 and 5). It was set forth simply as an extension of
the political concentration index released by Herfindahl. It is obtained by subtracting
the HHI value from 1 (Skilling & Zeckhauser 2002, p.127).

Where 2 %; = 1(4)
PCI=1- ¥ o} (5)

The symbol «; is the proportion of time in office for party (or coalition) i. Almeida &
Fernandes (2011, p.11) examine the effect of total factor productivity of the developing
economies in the long run, where the economic activities are gathered in certain areas
(Equation 6, 7, 8).

Concjrt = Ljrt/Lrt (6)
Sector diversity (Div) has been demonstrated by HHI.

2
Divjrt = Zkij (%) (7)

rt

The high values of this index indicate a lower sector diversity. Based on this, the degree
of competition in a sector is demonstrated by taking the inverse of the HHI value.

2
L. .
Compe = 1/3; ( ””)
p]rt /ZlEZ Lj” (8)
The variables are symbolized by Z for the set of integers; i for firm; r for region; ¢ for
time; j for sector; L for total employment and Conc for industry concentration.

The competitiveness indexes, which have been proposed in this paper are respectively
based on clustering analysis and entropy. Herein below, the clustering and entropy theories
are examined.

2.2. Similarity in Clustering Theory

Clustering analysis is one of the interdependent techniques such as factor analysis.
Interdependent techniques focus on only the identification of the structure (Hair et al.,
2009, p.553). This analysis investigates the similarity of observation values, which have
multiple variables. It assorts some observation values, which have similar characteristics
within a homogeneous structure, to a cluster and some others to another cluster. It benefits
from the similarity theory while performing this operation. In many fields, it is used for
taxonomy of similar observation values. Some of these fields are the personality types
in psychology, the consumer behavious in product usage, and the chemical components
in terms of performance characteristics (Dillon & Goldstein, 1984).
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Clustering analysis utilizes various clustering procedures. They are commonly classified
under two categories: hierarchical and non-hierarchical separation procedures. Hair et
al. (2009, p.585) provide an overview in this context. Hierarchical separation procedure
gathers the closest observation units under a single cluster, then it connects them each other
within a rule. The most popular agglomerative algorithms are single-linkage, complete-
linkage, average linkage, centeroid method, and Ward’s method. The non-hierarchical
procedures determine the number of clusters from the beginning, and chooses the starting
(or seed) point for each cluster. The basic approach is to form a cluster including the
closest observation units surrounding a seed point. Hierarchical clustering analysis is quite
suitable for almost all kinds of research questions. However, one of the most prominent
disadvantages of hierarchical methods is its sensitivity to outliers.

Picard & Franc (2003, p.181) examine the diversity of rainforest trees. They grouped
the tree species. The paper proposes a new grouping method. This method compared
Ward’s method and Euclidean distance which uses hierarchical clustering analysis.
Wei et al. (2006) proposes to assort documents on the basis of content. Thereby, the
documents can automatically be assorted based on pre-determined categories. In addition
to a hybrid document clustering technique, it utilizes similarity measurement improved
from a method of vector distance measurement. Similar observations are assorted into
the same clusters by the hierarchical clustering approach. Both these studies are good
examples to demonstrate how to benefit hierarchical clustering analysis.

Basically, similarity is measured in two different ways: correlational measurement and
distance measurement. Correlational measurement means that the value of the variable
for each observation unit is compared pairwise with the value of the variable for another
observation unit, and then a correlation matrix is formed. On the other hand, distance
measurement takes into account the vector distance between the observation units.
Rouhizadeh (2015, p.10-13) released a composing study about the methodology on vector-
based similarity measurement. It scrutinises the use of language within disease of autism.
The usage frequency of the words refers to a vectoral distance. In a vector space, if the
vectors are close to each other, it refers to the assumption that the meaning of the words
is semantically similar. The study expresses five different measurement methods, which
are herein described briefly, in terms of the vector space similarity. They are the Jaccard
similarity coefficient, Cosine similarity score, Relative frequency measure, BLEU score
(Bilingual evaluation understudy), and Vector distance measurement. There are various
options in determining the distance measurement: the Euclidean distance (Equation 9),
Squared Euclidean distance, Manhattan distance (City-block), Chebychev distance, and
Mahalanobis distance (Hair et al., 2009, p.575). Euclidean distance refers the distance
between two points in a coordinate plane.

Euclidean distance = /(X; — X1)? + (Y, — ¥1)? 9)

The variables are symbolized by X for variables on axis of abscissas and Y for variable
on axis of ordinates. The Squared Euclidean distance takes advantage of the Centroid
and Ward clustering methods.
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Distance measurement does not truly describe similarity, but it represents condensation
examined in the competition theory because similarity decreases as distance increases. It is
possible to convert the distance measurement, i.e. condensation score, into similarity score.
As Skilling & Zeckhauser (2002) and Almeida & Fernandes (2011) convert concentration
index into competitiveness index, Turney et al. (2010, p.161) proposed two ways (Equation
10, 11) to convert it: inversion of the distance measurement and subtraction.

sim (x,y) = 1/dist (x,y) (10)
sim (x,y) = 1—dist(x,y) (11)

The operators are symbolized by sim for similarity, dist for distance, and the variables
are symbolized by x and y in the coordinate plane. Niemann et al. (2012, p.171-172)
benefited these conversions in the context of the similarity theory. The study is about
business process management supported by information technologies. It comprises a
comparison of the process models and disclosure of their similarities. Regardless, the
meaning of the word and phrase directories, L; and L,, the similarities are calculated. The
distance measurement is accepted as Levenshtein’s distance, lev (L;, L,) The operation
(Equation 12) substracts distance from 1 to reach a similarity measurement.

sim*” (Ly,Ly) = 1~ lev (L1, L3 ) (12)

On the other hand, Niemann et al. (2012, p.171) also examine the semantic similarity
between the words in itself and the sentences in itself. It has been defined as the word
distance to access the semantic similarity. A word distance metric is based on WordNet
(WN), which is a lexical database of semantic relations between words. The shortest path
between two words, w; and w, as word-based network, is defined as AN (L, L,). The
similarity value (Equation 13) is expressed by the inverse of this distance, i.e. WordNet
distance (WND).

sim"NP (Ly Ly ) = 1/A"N (Ly, Ly ) (13)

The proposal to convert distance measurement into the similarity measurement is extremely
important because, in this way, the higher similarity score provides the higher index score.

2.3. Entropy Theory

The concept of entropy has been transferred into management science by Shannon (Baray,
2003, p.12). The weighting theory frequently has used entropy method. Some studies
related to containerization have utilised it, too. Lee et al. (2012, p.5653) compare the
financial statements of four Taiwanese and South Korean SOs. The study takes advantage
of the entropy method and the gray relational analysis (GRA). The entropy method was
exploited to weight the financial ratios whereas GRA ranked the performance of the SOs.
Yang and Shen (2013, p.165) compared conventional and automated container terminals
in terms of their operational performances. They implemented the identical methods as
it had been released by Lee et al. (2012). Lee et al. (2014, p.246) compared the financial
statements of container SOs. In this study, the weighting is implemented by two different
ways. One of them is subjectively performed through questionnaires; the other one is
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performed objectively, evaluating the financial statements, and then both are compared.
Subjective weighting uses a fuzzy logic method: Consistent fuzzy preference relation.
The other one benefits from entropy. The study concludes that an objective weighting
cannot be performed through a subjective assessment. Su et al. (2016, p.25-27) compared
some hub ports in the Far East: Hong Kong, Kaohsiung, and Xiamen, in the context of
operational and managerial vulnerability. In the study, the indicators on vulnerability are
weighted by the entropy method. The index scores are determined by GRA scores, and
finally the ports are ranked by means of Analytic hierarchy process (AHP).

The literature review reveals that the entropy method has not been previously exploited to
create an index to measure competitiveness. Entropy is utilized to measure the magnitude
of uncertainty. One can discourse that the absence of competition in a market refers to a
monopoly market. In such a market, one cannot alledge that it is uncertain. It is certain
who will be selected by a customer as the shipping company for transportation. The
concept of entropy, which was transferred from physics and information sciences to
social sciences, contains characteristical information in the decision matrix (Omiirbek
et al., 2016, p.238). Baray (2003) clearly illustrates the logic of the entropy concept.

“Entropy can be explained and understood by the concepts of macro and micro
circumstances. Macro circumstance represents a case in which a box is full of
molecules which are equally or unequally distributed in both halves of it. On the
other hand, micro ciscumstance represents the number of combinations of each
molecule in a macro circumstance. If the molecules are evenly distributed into
both halves of a box, the number of combinations in terms of replacement of the
molecules becomes the highest. If the identical number of molecules are not evenly
distributed into both halves, the number of combination decreases. In other words,
if the number of combinations is low, entropy is low (i.e. uncertainty is low), if it
is high, entropy is high (Baray, 2003, p.8-9).”

When one adapts this explanation to a competition environment in container shipping,
it can be concluded that if there is a single SO in a market, it is certain who secures the
cargo, but if there are numerous competing players, it will be relatively uncertain who
secures it: it means entropy increases. In other words, the case of high uncertainty refers
to increased competition, and on the other hand, the case of less uncertainty refers to a
lower level of competition.

The literature about the competitiveness index in shipping contains some gaps to overcome.
They are disscussed herein below.

2.4. The Gaps in the Literature About the Competitiveness Index

The well-known indexes in container shipping LSCI and CPCI are not related to the
competitiveness index, but they just focus on the strength of the connection of a country
with the rest of the ports in the World in terms of maritime container transportation. HITS
algorithm benefited by CPCI seems inadequate in terms of pointing to the rivalry among
SOs, but it inspires to combine both sides of foreign trade in a single system.
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In the literature, some developed methods such as Huggins (2003) and Clarke (2004)
about the competitiveness index keep several indicators in their models, therefore, they
seem complicated and require various datasets. Generally, it is not easy and practical to
get a wide series of data. The methods proposed by Huggins (2003) and Clarke (2004)
apart from shipping aim at disclosing the fact of competitiveness in local production
units, and they pursue the local indicators such as unemployment rates and the investment
climate. On the other hand, the approch revealed by Petit (2012) seems very attractive
as a preferable index in point of the competition among SOs, however, it is relatively
complicated and is designed to detect cartelization. The abovementioned methods are
doubtlessly precious, but their contents do not fit the aim of this study. Additionally, they
require a dozen datasets from various resources, too.

This study struggles to find a simple but substantial way of measuring the level of
competition. The practitioners and the academicians should be able to attain an index
revealing the level of competition in a region by just having a dataset including the
amounts of throughput of each player in a specific terminal, port, etc. Today, the only
simple and proven way to measure competition in shipping this way is HHI. On the other
hand, proven and well-known methods, which are entropy and a multivariate analysis
technique: cluster analysis, have been adapted to this area in this study. The index arising
from the cluster analysis is named COSMI, which is inspired by the HITS algorithm
combining both sides of foreign trade, imports and exports, in a single system. The other
index arising from the entropy method is named ECI.

3. Methodology

The section ‘Methodology’ explains the methodologies behind COSMI and ECI
respectively. Introductions, the pros and cons of these indexes, their variants, and their
implementation steps are elaborated in the following sub-sections.

3.1. COSMI

Overall similarity measure (OSM) is a term of the clustering analysis technique (Hair et
al., 2009, p.565). It provides to measure the similarity level of observation values through
multiple variables. Each distance between observation values formed by 2 different
parameters on a coordinate plane is calculated by means of an appropriate technique,
and then it is disclosed as a numerical value. This value is referred as OSM value.
Consecutive and multiple calculations generate an OSM value for an observation group.
The OSM value of an observation group can be compared with another group. In this
way, one can detect which group’s elements are more similar. Clustering analysis seems
quite suitable to detect similarities of SOs in terms of their throughput per terminal or
hinterland. This paper represents that the two parameters for each observation are the
throughput for imports and exports. Hereby, OSM values are calculated based on route,
such as Istanbul-Kocaeli hinterland — Far Eastern ports, for both inbound and outbound
throughput simultaneously. If an OSM value is relatively small, it means that the similarity,
i.e. competition, level in this group is high.
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Clustering analysis includes different clustering procedures, different measurement types,
and several consecutive methods to find out a valid OSM value. This paper struggles to
form the best methods to acquire the most appropriate OSM values. This combination
creates COSMI.

“Hierarchical clustering analysis is quite suitable for almost all kinds of research
questions. One can benefit the centroid method in hierarchical clustering procedure
and can use the Squared Euclidean distance in distance measurement to attain the
best results. However, one of the most prominent disadvantages of hierarchical
methods is its sensitivity to the outliers. Additionally, the centroid method is
sensitive to dissimilar scales and magnitudes (Hair et al., 2009, p.590).”

Therefore, OSM values must be calculated as standardized observation values.
Furthermore, the measure of the Squared Euclidean distance can somewhat deal with
the outliers and limited number of observation units (Hair et al., 2009, p.575).

The contribution of this paper to the competition literature is to propose an algorithm
utilizing the clustering analysis. COSMI struggles to eliminate its weaknesses and adapts
it into a competitiveness index. Herein below, the pros and cons of COSMI are discussed.

The advantageous parts of COSMI:

1. Since observation values are created simultaneously, weighting operation based on
inbound and outbound throughput is fulfilled inherently.

2. Distant subsets in a coordinate plane reveal the fact that SOs compete within different
segments in point of container throughput. When the distance between subsets
increases, OSM value increases, therefore, competition level decreases; this is the
expected result.

3. Since an OSM value is the sum of the distances between observation points, it is
kept constant even if small and large observation values are replaced by axis of
symmetry in a coordinate plane. Therefore, OSM is not sensitive to the magnitude of
the observation value, and emphasizes the significance of competition even though
subsets include a lower amount of throughput.

4. OSM is a well accepted method of the clustering theory.
The disadvantageous parts of COSMI:

1. OSM is sensitive to subsets and outliers even though observation values are
standardized.

2. OSM is sensitive to the number of observation units. The more observation units are in
a set, the more cumulative distance occurs, accordingly, the OSM value rises. Since
the number of SOs differs per route, the OSM value may be dramatically affected.

One has to face a trade off between eliminating the disadvantages of COSMI as much as
possible and keeping maximum amount of data in a set. Therefore, two approaches have
been adopted: COSMI200+ and COSMITOPS5. COSMI200+ ignores the throughput of
each SO having an amount less than 200 TEUS for both inbound and outbound traffics
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in total. On the other part, COSMITOPS takes into account only the top 5 SOs in terms
of local throughput in a terminal or in a hinterland. COSMI200+ keeps the data in a set
as much as possible, whereas COSMITOPS struggles to eliminate the disadvantages of
OSM arising from the additive distance.

Implementation steps of COSMI:
Calculations are made through route-based datasets for each hinterland.

1. a.ForCOSMI200+:incasethesumofinboundand outbound throughputonthebasisofroute
andSOinadatasetisbelow 200 TEUS, thispartofdataissubtracted fromtheoriginal dataset.
b. For COSMITOPS: all minor data in a dataset except the data reflecting top 5 SOs
per route is subtracted from the original dataset.

2. The dataset per route is standardized (Z score). OSM values are calculated through
the centroid method. Distant measurement is Squared Euclidean distance. First, the
two closest elements of the cluster and then distance between them are determined.
This transaction is repeated for the rest of elements similarly. Distances between
clusters can be calculated through the centroids of subsets. The sum of the distances
of each subset produces an OSM value per route.

3. Since the result is associated with distance measurement, one has to convert it into
the similarity measure by inverting OSM value, obtaining similarity scores on route
basis, i.e. COSMI per route. Since the OSM values are over 1, inverting operation
is prefered instead of substracting OSM value from 1.

4. Similarity scores are multiplied by weighting scores of each route and then summed
up to obtain COSMI scores on the basis of hinterland. Weighting operation takes
into account the throughput of each route.

3.2. ECI

The entropy method takes in consideration the market shares of SOs in each route.
The logarithm of market share represents the element of surprise (Baray, 2003, p.12).
Normalized values are between 0 and 1. The logarithm of a value which approximates
1 is smaller than the logarithm of a value which approximates 0. It means that the more
market share a SO has, the less surprise factor emerges to change this market share. In
this context, uncertainty per SO is determined by multiplying the market share and the
surprise factor for each SO. The sum of the uncertainties per SO is multiplied by the
entropy coefficient to calculate the entropy value. Herein below, the pros and cons of
ECI are discussed.

The advantageous parts of ECI:

1. The normalization step defines the market shares of each SO. This step, somewhat,
simulates HHI.

2. The entropy method does not face an outlier problem because they become insignificant
after calculating operations.
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The disadvantageous parts of ECI:

1. Entropy cannot transact inbound and outbound data simultaneously as OSM can do.
They must be calculated one by one to merge later on.

2. The number of SOs differs in each hinterland, and it may differ in time. Different
numbers of SO granting service in each route create a coefficient problem to solve
since the entropy coefficient is linked to the number of SO.

The entropy coefficient ensures the entropy value is kept between 0 and 1 (Yang &
Shen, 2013, p.163). It depends on the number of SOs per hinterland. While calculating
the entropy coefficient, the number of SOs in a matrix must be taken in consideration;
however, the number of SOs servicing each hinterland differs. It means that the entropy
coefficient of each matrix must be different. On the other hand, each matrix in an index
has a relative relationship with one another. This approach causes different numbers
of SOs and entropy coefficients per hinterland, emerging a risk of spoiling the entire
anaysis. A solution is to add all the SOs servicing all hinterlands into the matrices of each
hinterland wherein some of them do not have a service. There is another issue supporting
this solution: an empirical analysis indicates that when the number of SOs decreases, the
value of the entropy coefficient increases, leading to an increase in entropy. However,
theoretically, when the number of SOs decreases, one expects that the entropy value, i.e.
uncertainty, should decrease; therefore, the entropy coefficient must be kept constant in
all matrices on a yearly basis. One should accept that the SOs which do not have a service
for some hinterlands are potential competitors for the existing ones. Within the context of
the above discussion, the opinion, a constant entropy coefficient, has been tested alongside
an alternative opinion, a variable entropy coefficient. ECI-JOINT accepts a joint entropy
coefficient, which is constant for each hinterland. It equals the number of SOs calling
at all the hinterlands in the analysis per year. On the other hand, ECI-VAR takes into
account a variable entropy coefficient defined by the number of SOs in each hinterland.
The contribution of this paper to the literature on ECI is to propose the entropy method
to the competition theory, adapting the entropy coefficient.

The implementation steps of the entropy method are detailed below (Yang & Shen, 2013,
p.163).

1) The decision matrix is normalized (Equation 14).
bij = xij/2?=1 Xij (14)

The variables are symbolized by p;; for normalized values, x;; for original matrix values,
i for alternatives, j for criteria, n for the number of alternatives.

2) The entropy values are calculated for each criterion (Equation 15, 16)
e = —k Xi=1pij Inpij (15)

k= (In(m)~" (16)
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The variables are symbolized by k for entropy coefficient, ¢; for entropy value, p;; for
normalized value. p;; symbol refers to the market share of a SO in each route. The number
of SOs in a market determines the value of the entropy coefficient, k. The number of
alternatives, n, refers to the number of SOs. In this study, the alternatives are SOs and
the criteria are routes.

The entropy values per route for each matrix must be merged to get only one entropy value
per hinterland by implementing a weighting operation. Weight of each route respectively
for inbound and outbound traffics is determined by dividing the route based throughput
by the total throughput of a hinterland. The entropy value is a magnitude between 0 and 1.

Both indexes have been tested by means of a dataset including throughput of container
terminals located in Turkey.

4. Case Study for Container Terminals in Turkey

The dataset used in this study is not publicly accessible in Turkey, but has been obtained
from the local players. The tables in this study do not include the names of the SOs,
intentionally. The local legislation prohibits disclosing corporate data. The dataset is on an
annual basis, and it includes inbound and outbound throughput of SOs on route basis. Four-
year data covers the period between 2013 and 2016, comprising twenty-foot and forty-foot
containers, respectively. It provides to scrutinize Turkey in four hinterlands (Istanbul-
Kocaeli hinterland including the terminals: Kumport, Mardas, Marport, Haydarpasa,
Evyap port, Yilport, Limas, and Gemlik hinterland including the terminals: Borusan,
Gemport, Rodaport, and Izmir-Aliaga hinterland including the terminals: Alsancak,
Egegubre, Nemport, and Mersin hinterland including the terminals: Mersin MIP, Assan,
Limak). Each hinterland includes 8 routes connecting Turkey to the rest of the world.
They are the Far East, Northern Europe, the Mediterranean Sea, Africa, North America,
South America, Australia New Zealand, and the Arabian Gulf. Minitab software has been
utilized for the calculation of OSM values per route for COSMI.

The paper illustrates how the dataset has been processed for twenty-foot containers in
Istanbul-Kocaeli hinterland, in the year 2016 for COSMI200+ (Table 1), COSMITOPS
(Table 2), ECI-VAR, and ECI-JOINT (Table 3, Table 4, Table 5, Table 6, Table 7). The
results of these indexes in addition to HHI have then been compared (Table 8).

5. Results and Discussion

Since HHI is well accepted by several authorities worldwide, COSMI and ECI variants
have been tested by HHI in terms of structural validation, correlating and corresponding
them (Table 1). High value of correlation coefticient means high validity. This study has
benefited the Pearson correlation coefficient. HHI correlates with ECI-JOINT highly:
0.97. HHI correlates with ECI-VAR highly, too: 0.86. On the other hand, the results for
COSMI are quite far from satisfying the validation. They are - 0.08 for COSMI200+
and 0.45 for COSMITOPS.

COSMI200+ does not correlate with HHI. On the other hand, COSMITOPS exhibits a
better performance. Although the number of SOs competing in some routes is less than
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5 in the data set, when almost equalizing the number of SOs in each route per hinterland,
a moderate correlation coefficient (0.45) could be attained. Having a similar number of
SOs for each hinterland allows to overcome one of the disadvantages of COSMI, which
is sensitivity of OSM to the number of observation units. However, COSMI is still
sensitive to subsets and outliers. This disadvantage of COSMI has surfaced dramatically.
Apparently, it is not the best way to measure the level of competition. Nevertheless, in
case of accepting a high degree of data loss, focusing on an equal number of SOs for each
route and trivialising small numbers through some arithmetic steps as HHI implements,
COSMI can be still promising.

EClis much more attractive to create an index. As it is discussed in Section 3 ‘Methodology’,
different entropy coefficients per hinterland affected the correlation coefficients negatively
in terms of validity. As a result, the correlation coefficient for ECI-JOINT is higher,
therefore, ECI-JOINT can be evaluated as a good alternative for HHI. It is reliable, and
has got a strong background of entropy theory. Besides, ECI-JOINT justifies the validity
of HHI, which utilizes a simple method. Both ECI and HHI utilize market shares of the
competitors but have entirely different operations in methodology. HHI benefits the
power of squaring in maths to highlight the market shares of the dominant players. After
the operation, the magnitude of difference between a pair of players gets greater. On the
other hand, ECI concentrates on the surprise factor. The market leader secures a cargo
with a minimal surprise factor. This operation approximates the possibility of securing
cargo of any pair of players whose market shares are different. It means that after the
operation, the magnitude of difference between a pair of players gets smaller. However,
since the analysis focuses on the correlation of index scores of each matrix per hinterland,
the coherence of the results acquired from both methods is great.

The relatively weaker performance of ECI-VAR must be discussed. ECI-VAR stresses that
the number of SOs’ services for each hinterland differs on a yearly basis. For example,
there have been 25 SOs calling at the Istanbul — Kocaeli hinterland regularly since 2016,
but there have been only 16 SOs for the Gemlik hinterland for this period. 25 players
competing in a hinterland should provide a more competitive market than a market in
which only 16 players compete. This parameter, the variable number of SOs, is expected
to tune well the result of a competitiveness index in comparison to keeping the number of
SOs constant. The entropy coefficient, which is linked to the number of SOs, could assist
to manage it. However, one must keep in mind that the aim of the entropy coefficient is to
keep the entropy value between 0 and 1 in a matrix. When it is kept constant, reflecting
the maximum number of SOs in all hinterlands, i.e. in several matrices, it works well. If
each matrix keeps its own entropy coefficient to interpret the level of competition further,
it does not work because theoretical and practical results of the entropy coefficient are
opposite while comparing different matrices (See Section 3, Methodology).

The higher scores for both COSMI and ECI reflect higher competition levels. With regard
to ECI-JOINT, the Istanbul-Kocaeli hinterland is the most competitive market among all
the hinterlands in Turkey in 2013 for both 20-foot and 40-foot full containers. However,
the index results indicate that the level of competition in the Istanbul-Kocaeli hinterland
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has gradually decreased in time. The Gemlik hinterland exhibits a similar sight. The
level of competition for Mersin and Izmir-Aliaga displays an index moving up-and-
down. The share of the Istanbul-Kocaeli hinterland throughput in containerized foreign
trade of Turkey is 37% for twenty-foot container traffic and 44% for forty-foot container
traffic. ECI-JOINT indicates a decreasing trend in the level of competition among SOs.
This may arise from the effects of mergers and takeovers in liner shipping during the last
decade. Another implication one can conclude is that the higher magnitude of throughput
comes true, then the more severe competition is faced in a local region. Istanbul-Kocaeli
and Mersin have a considerable part of container traffic in Turkey. Although the level
of competition in the Istanbul-Kocaeli hinterland had decreased in time. In 2016, it was
still higher than the levels they were in Gemlik and Izmir-Aliaga. Mersin is the toughest
hinterland to compete then.

The section ‘Conclusions and recommendations’ addresses the necessity of a reliable
competitiveness index, highlights ECI, explains the constraints of this study, and makes
recommendations for future studies.
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Table 8. Comparison of competitiveness index results
Hinterlands Container HHI ECI-VAR | ECI-JOINT COSMI200+ COSMITOPS
Istanbul-Kocaeli 20° 7.3156 0.6357 .6357 .0867 .1965
Gemlik 20 4.8355 0.5952 .5058 .0872 1356
Izmir-Aliaga 20° 4.7245 0.5456 5164 .0780 1321
2013 Mersin 20 6.5132 0.6170 .5980 1194 .1605
Istanbul-Kocaeli 40° 6.7830 0.6070 .6010 .0753 .1461
Gemlik 40° 4.0983 0.5250 4546 .1205 1729
Izmir-Aliaga 40’ 5.2368 0.5677 .5373 .1005 1622
Mersin 40° 6.8689 0.6267 .6074 .1064 .1580
Istanbul-Kocaeli 20 5.3922 0.5765 .5534 .0905 .1669
Gemlik 20° 3.9433 0.5689 4487 .0904 1355
Izmir-Aliaga 20° 4.5385 0.5328 4931 .1016 .1479
Mersin 20° 5.5101 0.5468 .5468 1355 .1964
2014 Istanbul-Kocaeli 40° 5.1634 0.5529 .5365 .0699 .1388
Gemlik 40° 3.5081 0.5057 4173 1214 1616
Izmir-Aliaga 40° 4.2246 0.5256 4864 .0970 1572
Mersin 40° 5.5368 0.5512 5513 .0812 .1440
Istanbul-Kocaeli 20 4.7807 0.5662 .5276 .0905 1647
Gemlik 20° 3.7601 0.5601 4338 .0960 .1427
Izmir-Aliaga 20° 4.3043 0.5144 4794 1169 .1709
Mersin 20° 5.3828 0.5425 .5425 .1030 1775
2015 Istanbul-Kocaeli 40° 4.7678 0.5478 Sl64 .0759 1379
Gemlik 40° 3.2955 0.4795 .3964 1258 1538
Izmir-Aliaga 40’ 42518 0.5176 4880 .0957 .1423
Mersin 40° 5.5866 0.5543 .5494 .1085 .1876
Istanbul-Kocaeli 20° 4.2806 0.5431 5140 .0987 1751
Gemlik 20° 3.1674 0.5107 4163 .0890 1214
Izmir-Aliaga 20° 4.4523 0.5352 .5001 1150 .1601
Mersin 20° 5.2584 0.5601 .5601 .0945 1744
2016 Istanbul-Kocaeli 40° 4.4973 0.5260 .5039 .1020 1677
Gemlik 40° 3.1758 0.4636 4014 .0868 1294
Izmir-Aliaga 40° 4.2342 0.5300 4953 .1057 .1623
Mersin 40° 5.7125 0.5739 .5740 1344 .1936
Correlation with HHI 0.86 0.97 -0.08 0.45

6. Conclusions and Recommendations

Container shipping has been exposed to consolidations in last 20 years, whereas it is

still highly competitive. Many SOs disappeared or lost their independence by means of

takeovers or mergers, and resulted in the existence of a lower number of independent

SOs, especially, in intercontinental strings. Measuring the level of competition between

terminals or hinterlands is important to determine both the local differences occurred

in time and simultaneous changes in various regions. These findings are obligatory to

take measures against cartelization and to make an analysis about terminal investments,
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container operations, and so on. This study aims to propose a novel competitiveness
index, which is reliable and harbours a meaningful method. Besides, this index must be
compatible with the goals of the sectoral studies.

HHI is well accepted by the authorities worldwide to create a competitiveness index
because it requires only the market shares of the players. Therefore, it is very simple to
practise, but there is not any significant meaning behind it. It just squares the market
shares of each player and sums them up to reach a conclusion about the competitiveness
level in a market. It is practically useful but a novel index with a substantial background
in terms of methodology enriches competitiveness theory. In this context, the clustering
analysis, which is a multivariate analysis technique, and entropy have been adapted to
create and to test novel indexes. The index based on clustering analysis is named COSMI,
and the index based on entropy is named ECI. The magnitudes of inbound and outbound
throughput of SOs for a hinterland are enough to create an index by means of these
two approaches. Other methods in the literature are complicated and require a series of
datasets which are practically quite difficult to collect. Two variants for each index have
been tested by HHI, correlating and comparing the results.

In this study, ECI is proposed as a sound alternative to HHI. One of the variants for
ECI, ECI-JOINT, correlates with HHI highly. The correlation coefficient is 0.97. It just
needs identical datasets as HHI requires. Furthermore, it leans on a strong physics law:
the second law of thermodynamics. The concept of entropy has benefited from several
diciplines, but it has been adapted into a competition theory for the first time by this
study. On the other hand, clustering analysis seems promising to create a competitiveness
index at first sight, but COSMI is quite weak due to its sensitivities to the number of
observation units and outliers. It requires further improvements to acquire better results;
nevertheless, it is certain that a considerable part of dataset must be ignored to overcome
its vulnerabilities.

The dataset in this study includes inbound and outbound throughput of SOs at container
terminals located in Turkey, and it is based on four hinterlands. One should emphasize
the below constraints relating to the dataset. It includes some distant terminals such as
Marport/Istanbul and Evyap/Kocaeli in the same hinterland. Infact, benefiting from a
data set on the basis of the hinterland instead of on the basis of the terminal is quite
logical because neighbouring terminals may serve for the same hinterland, whereas in
time, SOs may change their ports of call. Additionally, it must be underlined that the
reefer containers and other special types of equipment could not be distinguished and
were accepted as standard ones. Nevertheless, this study focuses on the methodologies
for a novel index, therefore, these constraints might be ignored.

In liner shipping, especially for container transportation, ECI-JOINT can be considered
as a substantial index as an alternative to HHI. For future studies, ECI-JOINT must be
tested further alongside HHI by various datasets particularly including more matrices so
that it can be well accepted in the literature.
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Using Data Envelopment Analysis for Measuring the Efficiency of
Water Bottling Distributors

Veri Zarflama Analizini Yontemi Kullanarak Su Distributorlerinin Etkinliginin
Olciimlenmesi

Ugur Arcagok’

ABSTRACT

The purpose of this research is to assess the efficiency and productivity of 51 water bottling distributors based on DEA (Data Envelopment Analysis)
approaches that were evaluated between 2012 and 2013, as per 5 variables, these being sales, staff, distance, size, and capex. We got different
results from the initial assumptions after the analysis. Big cities distributors’ efficiencies are better than the small cities and town distributors.
The time period was selected because of the global conflict, war in Syria, Turkish government policies, accepting the war refugees and the other
reasons, natural and environmental. According to the research results, some suggestions have been made for the managers of the distributors.
Keywords: Data envelopment analysis, Productivity analysis, Malmquist index, Efficiency change, Total factor productivity

0z

Bu arastirmanin amaci, bir su fabrikasinin 51 tane dagiticisinin 2012 ve 2013 yillari arasindaki verilerini 5 farkl degisken (satislar, personel sayisi, firma
ile dagitici arasindaki uzaklik, depo buyukligu ve diger kurulus maliyetleri) yardimiyla Veri Zarflama Analizi yontemi (VZA) kullanarak dagiticilarin
etkinligini ve verimliligi degerlendirmektir. Analizden sonra ilk varsayimlardan farkli sonuglar aldik. Blyuik sehirlerin distribUtorlerinin verimliligi
kiicuk sehirlerden ve kasaba distributorlerinden daha iyi oldugu sonucuna varildi. Kiresel gatisma, Suriye’deki savas, Turk htikiimeti politikalari,
savas miiltecilerini kabul etme ve diger dogal ve gevresel nedenlerden dolayr 2012 ve 2013 yillari segildi. Analiz sonuglarina gére dagiticilarin
yoneticilerine etkinliklerini ve verimliliklerini artirici bazi 6nerilerde bulunuldu.
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1. Introduction

In the research, the efficiency of 51 distributors was assessed based on Data Envelopment
Analysis (DEA) approaches that had been evaluated between 2012 and 2013, as per 5
variables, these being sales, staff, distance, size, and capex.

The most important and reasonable step in the DEA analysis is to figure out variables,
inputs and outputs. Then, the variables are explained through specific statistical analyses
(descriptive statistical analysis, correlation analysis, and box Plot graph analysis). The
second step is the analysis of the Data Envelopment Analysis (DEA). Furthermore, the
most convenient orientation model is arranged. In other words, the main objective is
to focus on the orientation model of inputs or outputs. Then, scale efficiency (CRS or
VRS) is defined through explanations. The scale efficiency gives specific information
relevant to the distributors. Moreover, the allocative efficiency of the distributors is
explained as the cost function. Also, the Malmquist Index of the distributors is examined.
Consequently, some assumptions are made such as the output of total factor productivity
analysis according to the data collected in the recent two years such as the Malmquist
index (MI), the efficiency change (EC), and the technological change (TC) for every
decision-making unit (DMU).

Briefly, it would be better to explain the most appropriate conceptual model before the
analysis. For this reason, the inputs and outputs, the orientation model, and returns to
scale (VRS or CRS) should be identified before the analysis. After stating the result of the
analysis, they are studied on Pim-Dea, Stata, Spss and Microsoft Excel computer programs.

1.2. Background Information About the Establishment

The establishment is a natural spring water factory that had been founded in Turkey in 2006,
and it has 51 distributors in Turkey. The product line of the company covers the following
products: natural spring water bottles of 0.5 L, 1.5 L., 5 L, and 19 L. All the products are
bottled in a zero-touch environment. The natural spring waters have a high reputation in
Turkey, and thus, this might have created a positive effect on sales and advertisement.

The distributors’ main role and objective is to make distinction between the packages
as per shops, restaurants, hospitals, universities, schools etc.; and this helps to cover a
variety of customers, and thus, keeps the business steadily profitable. The most important
responsibilities are implementing a strong stock control system, and “just in time” delivery
to the customers. Although a few distributors are big such as the ones in the Diyarbakir,
Batman, Gaziantep, Sanliurfa and Mardin Provinces, most of the distributors are relatively
small. With the use of the data obtained from the distributors in between 2012 and 2013,
the research examined their relative efficiency, and simultaneously tested the distributors
by the efficiency evaluation methods through returns to scale considering a sample of 51
distributors of the water factory.

The supply chain of the company begins with the suppliers of raw materials of components
such as caps, plastic bottles and labels. The procurement department is responsible
for the suppliers. Then, the raw materials are sent to the manufacturing process. The
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Figure 1. Distribution process of the distributors

company delivers the manufactured products to the distributors. The distributors stock
the products in their warehouses and shops. Afterwards, they distribute the products
for meeting the needs of the retailers such as supermarkets and restaurants which are
responsible for satisfying the needs of the final consumer. For this reason, the chain may
be symbolized by a group of companies in various sectors (suppliers, carriers, factories,
distributors, retailers, customers) which allow the flow of raw materials, products, money
and information in a better way, and thus all the logistics operations improve, and the
operating costs decrease (Santos, Marins, Alves & Moellmann, 2010).

The distribution of the products has two processes, these are physical distribution and the
distributors’ process. Physical distribution is the delivery of finished products from the
factory to the distributors. Physical distribution intends to provide a high level of service
in order to establish a smooth flow along the distribution network, and thus, to enable a
successful distribution of the products to the right place according to the time set, and ata
low cost. The main objective of the distributors is to actualize the procedure in a quality,
fast and reliable manner with a lower total cost by satisfying the requirements of the
retailers. Distribution covers the operational affairs and controls that allow the transfer
of the products from point of manufacture to the points of delivery to the retailers. The
main objective of the distribution channel is to deliver the correct products to the right
places in a timely manner, and at the lowest cost. As it is mentioned earlier, delivery
costs have the highest rate among Operating Costs.

The bottling company (factory) is responsible for assuring the receipt of the products by
the distributors. In other words, the factory has to deliver products at the right time, and to
the right place with high quality standards. After that point, the company’s responsibilities
come to an end. For example, if the distributors are not able to sell the products, they
cannot send the products back to the company. In addition, the delivery cost belongs
to the distributors. When the distributors make a request for the products, the company
has to send the products to the distributors within three days. So, it can be said that the
distributors are just responsible for distributing the products to retailers, and for the
delivery cost (from distributors to retailers).
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Distribution of the distributors is characterized by transportation to various retailers
of the required amount of products via pickup trucks conforming to the size of the
demand. Some of the distributors operate in large cities, and they have many customers
(retailers). Their demands are more than the other customers. As the size of the demand
increases, most of the distributors located in big cities have more than one pickup truck
to deliver products in a quality manner, and of right size. Other factors considered by
the distributors are the customer visits’ frequency, delivery amount, sharing the delivery
of products, the distance to be handled, time of completing the delivery, and returning
the required instruments to office. These factors are very important for the distributors.
Because there is no contract between distributors and retailers, so the retailers do not have
to sell the distributors’ products. They may sell other bottled water companies’ products.
If the distributors don’t have the required features, they may lose the retailers because
the bottled water market is subject to competitive market conditions in Turkey. There
are many bottled water brands, and the prices of the brands are very close to each other.

1.3. Factors That Affect The Costs And Revenues Of The Distributors

Delivery Cost: It covers shipping of the products from the factory to the distributors,
and from the distributors to the retailers. The cost depends on some variables such as the
distance and quantity. As regards to the distance, some of the distributors have higher
delivery costs than the others.

Warehouse and Shop Costs: The costs arise from various elements such as the rents
of the shop and warehouse. The distributors have different rental costs due to market
conditions, location and size of the warehouse and shop, and some of the distributors
have multiple rental costs.

Stock Costs: It covers some costs such as costs for overstocking, keeping stock or keeping
less stock, and opportunity cost, cost of capital (which is related to the capital stock, the
optimal stock, and the level of investment in stock), cost of the warehouse space (which
is related to various costs such as costs for reorganizing stock places in the warehouse,
and heating-cooling costs), stock risk costs (deterioration and damage risks), and loading,
unloading and returning costs.

Bill Costs: It covers various costs that vary in proportion to goods and services that the
business uses such as electric, water, phone, ventilation, heating-cooling, fuel (arising
from the distributors’ delivery to the retailers) bills.

Staff Wages: All the workers are blue-collar. The distributors pay the workers’ wages
based on the subsistence wage. The subsistence wage is arranged every year by the
government. In addition, it does not cover the wages of the distributor’s managers since
the managers are actually the owners at all the distributors.

In addition, there are some factors such as regional factors and environmental factors
which affect distributors negatively in reaching their goals. These negative factors have
a direct effect on costs. Regional and environmental factors cover the location of the
distributors. The location of the distributors has a significant effect on rental costs and
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delivery costs. Moreover, all the distributors have at least a warehouse and a shop. As
mentioned above, some of the distributors are located in big cities such as Diyarbakir,
Batman, Gaziantep, Sanliurfa and Mardin, while others are located in small cities and
towns. It is known that rents in big cities are higher compared to small cities and towns.
For this reason, some of the distributors have higher rental costs. The location of the
distributors directly affects the delivery costs. If the distributor is located distant from the
factory, then it has higher delivery costs than a distributor which is closer to the factory.

The distributors arrange the price of the products. There is no constant price of the
products. It plays a significant role in terms of the distributors’ revenue (they trade cash
or checks with retailers). The distributors obtain revenue in two different ways. The first
one is making money from the sales. Secondly, all the factories want the highest sales
rate from their distributors. In order to promote the distributors, the company gives them
a part of the profit. According to the annual sales of the distributors, the company gives
them a part of the profit each year.

Regional and environmental factors such as purchasing power of consumers, demands
of the customers, number of customers, and climate of the region can have indirect
effects on the revenue of the distributors. As mentioned earlier, some of the distributors
are located in big cities, so they can reach more customers than the other distributors.
Moreover, it is known that the big cities’ inhabitants have higher purchasing power
and demands. However, it is not always an advantage. Sometimes the big cities have a
cutthroat competition. In addition, the climate of the city has an indirect effect on sales.
If the summer season is long in a city, the inhabitants consume more water. And this
explains why distributors in the Diyarbakir, Batman, Gaziantep, Sanliurfa and Mardin
Provinces have the highest sales rate, as they are cities with long summer seasons.

1.4. Additional Information about the Business Distribution

The common consensus on costs is that the rent (shop and warehouse costs) and delivery
costs have a high rate among the total costs. When the size of the distributor enlarges, its
rental cost will also increase. In addition, the same relevance exists between the distance
and delivery costs. So, if a distributor’s place is close to the factory, it has a cost advantage
over the distant distributors. The lowest bank guarantee has to be equal to or more than
10,000 TRY. Moreover, all the distributors have to have at least 1 forklift, 1 pallet truck,
1 pickup truck, 2 staff (without manager), 1 warehouse, and 1 store in order to maintain
their business. According to the work load of the distributors, the numbers can increase,
but they cannot decrease.

2. Literature Review

2.1. Data Envelopment Analysis (DEA)

Data envelopment analysis (DEA) emerged from the Ph.D. dissertation research of Edwardo
Rhodes prepared at Carnegie Mellon University. He evaluated the Project Follow Through
by the supervision of W.W. Cooper, and the project was an educational program applied at
U.S. public schools aimed at disadvantaged students such as black or Hispanic students. The
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research covered the comparison of the outputs of a set of school districts that were taking
part in the project. Copper & Rhodes (1978)published their first paper, which introduced
DEA, in the European Journal of Operational Research. They used DEA to generalize
to the multiple-input/multiple-output case the Farrell’s (1957) single-input/single-output
technical efficiency measure by forming a relative efficiency score as the ratio of a single
virtual output to a single virtual input (Farrell, 1957). As a result of the paper, DEA started
to be used as a new instrument of management science for technical-efficiency analysis of
decision making units (DMUSs) in the public sector (Cooper, W.W. 2000).

There are two scale assumptions that are usually evaluated in DEA which are constant
returns to scale (CRS), and variable returns to scale (VRS). They cover both increasing
and decreasing returns to scale. The assumption of the CRS is that outputs will vary at
the same rate as inputs. On the other hand, VRS assumes that production technology
can show decreasing, constant and increasing returns to scale (Seiford & Thrall 1990)

Two different orientation models, which are input-oriented and output-oriented models,
can be used for DEA. Input-oriented model can be utilized for evaluating how efficient the
input of a firm is used for obtaining the same output level. Determining the reduction in
the variable inputs based on fixed outputs and based on a desired output level is possible.
In contrast, in output-oriented DEA, the efficient operation of linear programming enables
the determination of a firm’s potential output that gives its inputs. As Fare had referred
for output-oriented models as that “...very much in the spirit of neo-classical production
functions defined as the maximum achievable output given input quantities” (Fare,
Grosskopf, & Lovell, 1993).

As reported by Cooper, Seiford and Tone (2007), DEA has also been utilized to provide
a new comprehension regarding activities (and entities) for which other methods were
used for their assessment. For example, the use of DEA for analyzing the benchmarking
applications has identified many sources of inefficiency in some firms with high
profitability; and this has provided a means for identifying better benchmarks in many
applied studies. Because of these facilities, DEA studies of different organization forms’
efficiency have demonstrated that previous research was insufficient in appraising the
potentials of such organizations (Cooper, Seiford and Tone 2007).

According to Cooper, Seiford and Zhu (2011), data envelopment analysis (DEA) is a
data oriented approach for assessing the performance of a set of decision making units
(DMU ). It transforms multiple inputs into multiple outputs. The explanation of a DMU
is generic and flexible. We have seen many applications in which DEA was being used to
assess the performances of many different kinds of entities engaged in different activities
in different contexts in different countries. In addition, DEA applications of these kinds
used different forms of DMUs for evaluating the performance of entities, like universities,
regions, hospitals, establishments etc. (Cooper, Seiford and Zhu, 2011).

2.2. Data Envelopment Analysis (DEA) Applications

Ross & Droge (2002) utilized 102 distribution centers in order to evaluate distribution
centers’ performance by the use of the data envelopment model. The aim of the research
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was an integrated benchmarking framework demonstrated in the context of a large supply
chain system. The research evaluated distribution centers in a large context, and measured
and explained the distribution centers consistently showing best performance by the use
of facet analysis, and revealed the performance trends by the use of window analysis on 4
years’ data. They used size of workforce, experience, man-hours required (or dollar cost),
vehicles (fleet size or capacity), equipment (size or capacity), capital (net present value),
and information (demand requirements, machine availability) as the inputs. The inputs
represent the major components of a typical distribution center’s distribution plan, and
the aims of the distribution plan regarding efficient uses of direct labor and distribution
vehicles. Also, they utilized the sales volume of four different products as the outputs.
They used variable returns to scale DEA model. Their approach developed a new possible
direction for appraising distribution center (Ross & Droge, 2002).

Bigne and Blesa (2003) examined the relation among the market orientation behaviors
of manufacturers, and the distributors’ trust in the relationship, and their satisfaction. In
addition, they studied how the distributors’ trust affects their satisfaction. They analyzed
three models in which the relation between trust and satisfaction were correlated. They
used the Spanish ceramic industry for the application. The results illustrate that trust
develops the satisfaction of distributors regarding the relation (Bigne and Blesa, 2003).

Chen (2005) analyzed two models which were joint stock replenishment and temporal
shipment consolidation decisions for business distribution, and compared their relative cost
effectiveness. According to the shipment release schemes, time based or quantity based
models were different from each other. Stock replenishment was creating a lump sum cost
to seller. (From suppliers, or shipment to customers). The time-based scheme should had
been more efficient, as every cost is time-based, but the quantitative examples demonstrated
that the quantity-based scheme always performs at least as well as the time-based scheme.
A possible identification would be that the time-based scheme is creating higher waiting
costs regarding customers. The results showed that the quantity-based scheme can excel
the time-based one while the opposite never occurs (Chen Wang & Xu, 2005).

Balteiro and Herruzo (2006) analyzed the relation between productive efficiency and
innovation activity in Spain’s wood-based industry. They used two different methodologies
which were a non-parametric technique (data envelopment analysis, DEA), and a logistic
regression model. Several inputs and outputs associated with economic and financial data
wereused in a non-parametric technique. The logistic regression model was used in order
to explore the relation between the property of efficiency, and indicators of innovation
activity. The results showed that there was no significant relation between the firm’s
efficiency and innovation activities (Balteiro, Herruzo, Martinez and Pachon, 2006).

Souza, Macedo and Sales (2010) used data envelopment analysis (DEA) in order to
evaluate the relative performance of the 100 supermarket companies being the smallest
ones in the list of the 300 largest ones. The results demonstrated that single store companies
had performance issues due to economies of scale, while chain stores had issues due to
poor technical efficiency. According to the results, the ten largest supermarket companies
had better performances than the others (De Souza, April-June 2010).
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3. Methodology

The objectives of the DEA are to measure the relative efficiency of the homogeneous
decision-making units (DMUs). The efficiency is usually expressed in a ratio form. In
the DEA, many inputs’ and many outputs’ efficiency scores are defined as follows:

Efficiency: Weighted Total Output / Weighted Total Input

DEA is a combination of the many variables, and the relationship of the variables
evaluated. It also uses mathematical programming to assess a combination of a large
number of inputs and outputs. If we compare DEA with the other approaches, DEA
is easier for the user. Furthermore, there are two efficiency orientation models: input
and output orientation models. The aim of the input orientation is to minimize inputs
for specified output. The purpose of the output orientation is to maximize output for
given inputs. In the DEA, the returns to scale are related to how the productivity of an
efficient producer changes with the scale size. If inputs increase by a rate, then outputs
will increase by that rate. If inputs increase by a greater rate, then outputs will increase
by a greater rate, and it increases returns scale. If inputs increase by a rate, then outputs
will increase by a lesser rate, and it decreases returns scale. If the rate of increase of the
inputs and outputs are the same, then it is constant returns to scale (in the conceptual
model part DEA is explained extensively).

3.1. Conceptual Model of the Research
Measurement of Efficiency

Technical efficiency is related to the production of outputs as a result of given inputs.
Production plans of the technical efficiency can be applied in two ways. First, if there is no
chance to produce more outputs using the same inputs. Secondly, technical efficiency can
be applied to produce same outputs by using less inputs. The DMUs (measured technical
efficiency) are derived from the frontier. “The measurement of some distance between the
observed inputs - outputs combination for a specific DMU and the frontier”. Afterwards, the
scale efficiency analyzes the shape of the frontier (Favero and Papi, 1995). For these reasons,
in this application, technological, scale, pure and efficiency change of the 51 distributors
were analyzed by a non-parametric method known as data envelopment analysis (DEA).

Return to scale is related to the way the productivity of an efficient producer changes
according to scale size. Also, it is known that it is a feature of the frontier that describes
how productivity changes alternatively by scale. It is clear that all the distributors have
different cost profiles, and some of them are larger than the others. Also, some of them
are distributors at mega cities, and the others at small cities or towns. Therefore, it could
be said that the VRS model would be more appropriate for the analysis due to the reasons
which proved that VRS is more preferable than CRS.

In addition, the research needs to be controlled in terms of whether there is adequate
observation or not before the analysis chapter. There are two general rules of thumb to
know the minimum amount of required observation. The below assumptions prove that
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Table 1. Basic DEA model

we can accurately assume the VRS-output orientation model for the research analysis.
Banker (1989) had suggested a rough rule of thumb (Emrouznejad, 2012).

(In the research) ...OBSERVATIONS = 51, INPUTS = 1 and OUTPUTS = 4.
1Observations > 3* (INPUTS + OUTPUTS) 1 51 >=3* (1+4) =51 >=15
20bservations > INPUTS * OUTPUT 251 > 1*4 =51 >4

The Orientation Model

At this point, the type of the orientation model has to be arranged. It means that the objectives
of the model, which are input or output orientation, should be organized. Walden and Kirkley
had stated that an input-oriented technical efficiency model evaluates the vector of inputs
used in any output bundle’s production, and measures whether a firm is making use of the
minimum inputs necessary to produce a specific bundle of outputs. Efficiency is measured
by the maximum decrease in inputs which will still allow a specific bundle of outputs to be
produced. The output-oriented model demonstrates how much each DMU should increase
the output production when the inputs are kept constant (Walden & Kirkley, 2000).

In the application, if the input variables are considered, it can be seen how highly they
are fixed, and how difficult it is to decrease them. Number of the staff can be decreased
by the discharge of employees. However, the idea can give the result that the distributors
might have to pay extra cost to employees (termination compensation). The distributors
cannot reduce the distance easily, because it will deeply change the capital and operating
costs. It would be required for the owners of the distributors to rebuild the establishment.
So, there is no way to change the distance input. Additionally, size represents the usage
of space (warehouse and store). If distributors want to change their warehouse or store,
the may pay contract penalties. The distributors cannot change the size variable, and they
cannot either change the operational cost, because the operational costs such as utility
costs, rent costs and delivering costs are out of the distributors’ control, so it would
be hard to reduce it as a company. Capital indicates the bank guarantee, and machine
and equipment costs. If the capital is changed, selling second hand equipment would
be required. This would not be sensible, because the distributors would lose money. In
consequence, the input variables are out of the distributors’ control. The distributors
cannot decrease the input variables. As explained, the input variables are kept constant,
then the DMUs analysis is made as output orientation; and the output orientation model
shows how much each DMU should increase output production. In other words, in order
to maximize the sales, the DEA output orientation model is assigned.

YrUrYro . YivViXio
max hy(u,v): =——= min hy(v,u): =——=
0( ) YivViXio 0( ) YrUWrYro
subject to: ZrtrYr <1j=12..,n subject to: Zivixij >1j=12,..,n
iviXij iUryrj
u;,v; =20 foralliandr u;,v; 2€>0 foralliandr
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We suppose that there are n DMUs to be assessed. Each DMU, in order to Each DMU
consumes varying amounts of m different inputs to produce s different outputs, consumes
varying amounts of m different inputs. Especially, DMU; consumes x;; amount of input I,
and produces y,;amount of output r. We assume that x;; >0, and that at least one positive
input and one positive output value are being obtained by each DMU. CCR construction
can be interpreted as the decrease of the multiple-output / multiple-input case (for each
DMU) to a single “virtual”-output and “virtual”-input. For a particular DMU, the ratio
of this single virtual-output to single virtual-input gives a measure of efficiency that is a
function of the multipliers. In mathematical programming, this ratio, which is required to
be maximized, forms the objective function for the particular DMU under evaluation, and
it should be noted that the variables u,, s and the vis and the y,., and x;,, are respectively
the observed output and input values of DMU, being evaluated. Of course, without further
additional constraints, the above equation is unbounded (William W. Cooper, 2005).

The Inputs and Outputs

Sales: it represents, in terms of the quantity, how many products each distributor sold to
the retailers. There is not another way to earn money for the distributors. Selling other
products or providing other services is forbidden. All the distributors want to maximize
their sales number in order to make money. Because of these reasons, it is obvious that
the sales variable is a potential output.

Staff: The data index part defines the amount of labor used in a store and warechouse of
the distributors. All the distributors have different workloads, so the number of the staff
is different for most of the distributors. It can be said that the higher number of the staff
shows that more men are needed to perform the operations required by the distributors.
It should be minimized because it is a potential input.

Distance: it shows the distance between the factory and the distributors’ final location.
If a distributor has a higher distance number, it means that the distributor has to pay a
higher delivery cost. It is obvious what a high distance number means for the distributors
cost. So, it is an input for the distributor.

Size: it indicates that this variable ‘size’ facilitates the calculation of the usage of space
and its relation to the process of distribution. It is known that large size usage will increase
the rent costs. The distributors demand is lower rent costs. So, it is an input.

Capex: it is the monetary value of the bank warranty (license) and machine and equipment
(e.g. forklifts, pallet trucks and truck) costs. It is an investment cost of the distributors.
The objective of the distributors is to minimize the investment, so it is clear that the
variable is a potential input.

Data Collecting Procedures

The data were obtained directly from the factory; they have a yearly database about all
the distributors. The factory sent all the information about the distributors by email. There
were some problematic issues with the data. They were complex and huge. The company
has many domestic and overseas distributors. To utilize the data for the research, the
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first step was determining the distributors which are domestic distributors. The number
of the domestic distributors is more than the overseas distributors. Then, the years were
arranged. It is better to use the last two years’ data to make the best estimation about the
distributors. Then the data were cleaned on excel for a reasonable use in the analysis. The
last step was about what the distributors are doing, what is the most important factor on
revenue and cost, what is the most important factor of their business, etc. Thanks to the
questions, the background information, the data and business distribution were identified.
The questions were asked to the distributors directly on the phone and by email. Finally,
the data collecting part had three steps, first of all, the data were fixed. Secondly, the
data were cleaned. The last step was to clearly understand the business distribution. It is
clear that the primary data were used in the research.

4. Analyses and Results
4.1. Basic Statistical Analyses

The summary (descriptive) statistics illustrate that there is a large dispersal in the values of
variables between different activities. In other words, descriptive statistics explains how
the variables spread between maximum and minimum values. Also, there is a significant
gap between the maximum value and the minimum value of the variables. The minimum
values are markedly less than the maximum values. In addition, it is known that if the
observation values are close to the mean, the standard deviation value is becoming low
and close to the mean without the Capex variable. The table shows that the mean values
and standard deviation values are close to each other. So, the standard deviation values
are slightly less than the mean values. It means that the observation value of the variables
is concentrated around the average.

Table 2. Descriptive Statistics (2012)

Variable Obs Mean Std. Dev. Min Max
SALES 51 132117.6 101678.2 30000 480000
SIZE 51 154.2353 46.57492 100 250
STAFF 51 3.156863 1.405312 2 8
DISTANCE 51 274.8627 150.202 10 592
CAPEX 51 145627.5 44966.19 114000 265000

By looking at box plots (they are shown in the Appendix part), box plot 1 illustrates that the
median of the Sales and Capex are about 120.000 and 114.000 respectively. In terms of the sales,
the distributors 10, 28, 11, and 9, which are the Nusaybin, Kiziltepe, Mardin and Gaziantep
distributors, have the highest sales quantities. For the Capital Expenditures, the distributors 9,
28 and 1, which are the Mardin, Gaziantep and Diyarbakir distributors, have the highest Capital
expenditures. Also, box plots 2 and 3 demonstrate that the median of the distance, size, and staff
are 262, 140 and 3 respectively. The DMU 28 and 1 have 8 staff which is the highest number
in all the distributors. (All the reasons are discussed in the Discussion Chapter.)

The pairwise correlation Table 3 shows the relationship between the five variables, which
are the sales, staff, distance, size, and capex. It is known that the objective of pairwise
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correlation analysis is to assess the closeness of the linear relationship among defined
variables. The most important point in a correlation analysis is that we desire a low
correlation among inputs variables, while we want a high correlation of input variables
with output variables.

Table 3. Pairwise Correlation

SALES SIZE STAFF DISTANCE CAPEX
SALES 1
SIZE 0.9194 1
STAFF 0.8170 0.8061 1
DISTANCE -0.3018 -0.2961 -0.2276 1
CAPEX 0.8642 0.8749 0.7817 -0.1614 1

The distributors determined the number of the staff, size of the warehouse and store, as
the sales quantity. Also, the distributors’ capex value is in direct proportion to the sales
quantity. The reasons explained why most of the inputs and outputs are significantly and
positive correlated with each other (without distance variable). In addition to that, before
the analysis chapter, it was predicted that most of the variables obviously have a high
relation with each other. However, the distance variable seems to be problematic. It has
not correlated with other variables. It is obvious that the distance variable is negligible.
Because the distance has a negative and low correlation with all the variables. So, the
distance variable is excluded from the main model.
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4.2. Data Envelopment Analysis (DEA)

Two years of data of the distributors were used in the DEA analysis. First of all, the main
model which is the VRS output orientation model was run in order to find the least and
the highest efficient distributors. Secondly, the least efficient distributor’s peers were
investigated and their lambda values were commented on as well. Thirdly, the CRS output
orientation model was run to search for the least and the highest efficient distributors
on the CRS and MPSS as well. Fourthly, the allocative efficiency of the distributors
under cost efficiency was studied. Lastly, the productivity change (Malmquist Index)
of the least efficient distributors (VRS and CRS) and productivity change of the all the
distributors was investigated.

Variable Returns to Scale (VRS)

The Vrs-Output oriented model was run in order to investigate the least efficient
distributor. As is mentioned before, the inputs are not under the distributors’ control and
the distributors desire is to maximize their sales quantity which is an output variable in this
research. Besides, 13 distributors are 100 % efficient under the VRS. They are the Silvan,
Mardin, Nusaybin, Midyat, Siirt, Sirnak, Cizre, Kars, Siverek, Akcakale, Sahinbeyi,
Elbistan and Kilis distributors respectively. On the other hand, the Hani distributor is the
least efficient distributor within the 51 distributors. (All the distributors efficient results
over the two years are shown in the appendix part). It is 33.33 % efficient. In other words,
it is 66.66 % inefficient. To comment on the distributor, it is better to search for the actual
value, gain value, target value and slack value of the distributor.

Some formulations about Table 4:

Achieved = (Actual Value / Target) * 100

Sales Achieved Value = (30000 / 90000) * 100 = 33.3

< for output variables > Target = Actual value * (1+GAIN/100)
90000 = 30000 * (1+ 200/ 100)

< For input variables > Target Value = Actual Value -Slack Value

114 = 114 —0 (Size Target Value)

Table 4. Target and slack values for Hani distributor, output orientation

Variables Type Actual Value Target Gain (%) Slack Achieved (%)
SALES OUTPUT 30000 90000 200 0 33.33
STAFF INPUT 2 2 0 0 100
SIZE INPUT 120 120 0 0 100
CAPEX INPUT 114000 114000 0 0 100

The target values demonstrate the input and output levels that the Hani distributor should
use to achieve Pareto efficiency. Besides, it can be said that the increase value for sales
is 200 % and it does not have any slack value. The sales can increase to 90000. Also, the
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model is an output orientated model, the output of which is sales, and should be able to
increase at least by:

100 -Eff (%) =100 —33.33 = 66.66 %
The minimum increase that outputs should achieve to make the unit 100% efficient is:
(100 -Eff %) / Eff =100 -33.33 / 33.33 = % 200

From the information, it is obvious that sales should increase by 200 % to become Pareto
efficient. In addition, the variable does not have any slack value. If the variable has slack
value, the variable can increase by the slack value. The situation is not valid inputs and
output variables. Therefore, the variables do not have any slack value in this circumstance.

Peers of the Least Efficient Distributor

It is known that the Hani distributor is the least efficient within all the distributors. So, the
Hani distributor could develop its efficiency by adopting the practices used by its more
efficient peers. The efficient peers are the 100% efficient DMUs with the most similar
input mix in an output-oriented model (or most similar output mix in an input oriented
one) to the assessed DMU . It means that they are benchmarks. From the data, it is clear
that the Sahinbeyi distributor is an efficient peer with the Hani distributor (The values
are represented in Table 6).

Table 5 shows that the Sahinbeyi distributors used the same inputs number but their
efficiency is 200 % more than the Hani distributor. In other words, the peers value
represents that the Hani distributor can increase sales 200 % with exactly the same
inputs. It is an attainable target. The lambda values are the raw weights assigned to the
peer unit when solving the DEA model. These A values are the weights that relate to each
efficient peer variable value to investigate the ideal benchmark for the Hani distributors.
For instance, it is calculated as below (Vrs -Output Size input variable):

Sizetarget, Hani = ASahinbeyi, INxSIZESahinbeyi

Table 5. Hani distributor’s efficient peers input and output values

Variables Sahinbeyi
SALES (output ) 90000
STAFF (input ) 2
SIZE (input ) 120
CAPEX (input ) 114000
Table 6. Lambda values for Hani efficient Peers (input and output orientation)

Lamda Sahinbeyi
A (output) 1

A (input) 1
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Returns to Scale (CRS- Output)

Under the CRS-output oriented model, the Mardin and Nusaybin distributors have the
highest efficient value, however, the Araban Distributor has the least efficient within 51
distributors. The efficiency value of Araban is 15. In other words, it is 85% inefficient.
It operates under increasing returns to scale and its scale efficiency is:

Scale Eff (out-put) = VRS Eff / CRS Eff (out-put)
15/100 =15 % (Araban)
VRS <CRS
Scale efficiency always <=1

Variable Returns to Scale (VRS) hold when the CRS do not hold for all scales of operation.
In addition, the explanation of the MPSS is that MPSS corresponds to the maximum
productivity attainable in the single input -single output case, it corresponds to the
maximum output to input ratio.

Allocative Efficiency

Allocative efficiency contends with minimizing the cost of production with a proper
combination of inputs to a specified level of outputs and a set of input costs. To produce
minimum outputs, we need an optimal input combination. Because of this reason, all
the distributors have to use the correct ratio of the combined inputs and be technically
efficient at low prices in order to produce output with a minimum cost. Thanks to the
results, the distributors will have profit maximization. To sum up, allocative efficiency
assesses the DMU capability to minimize cost so that output is produced at a minimal
cost (Allocative Efficiency = Cost Efficiency * Efficiency).

In the allocative analysis, the new model, which is allocative efficiency, is run with VRS-
output oriented model and for the allocative type cost efficient chosen. Then, the inputs
values are written for all the distributors. The six distributors which are Nusaybin, Cizre,
Kars, Siverek, Sahinbeyi, and Elbistan are 100 % efficient based on the cost allocative
efficiency analysis (The values are calculated, and all the distributors cost and allocative
efficiencies are demonstrated in the Appendix chapter).

Staff: 1 Staff salary is 886 TL the first year, and 978 the second year for all the distributors.
As is mentioned before the distributors pay subsistence wages for all the staff.

Size (rent / m2): (Each of the distributors’ rent cost / Each of the distributors’ size). We
obtained one square meter payment of the distributors.

Capex: the capex variable indicated the distributors’ capital expenditure differently. So,
we wrote just one for all the distributors.

Productivity Change (Malmquist Index)

The Malmquist analysis measures the productivity changes for distributors from 2012
to 2013. Besides, the Malmquist index measures productivity change top-down. Also,
if the pure efficiency, scale efficiency change and technological change are calculated,
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the productivity change (%) over the time of the distributors can be obtained for each
distributor. In this research, data of the distributors were used between 2012 and 2013, and
the Malmquist analysis output of the 2012 and 2013 data (VRS-output oriented model)
gave the Malmquist Index (MI), the efficiency change (EC) and the technological change
(TC) for all distributors. First of all, the CRS-output oriented model and the FGNZ Index
(CRS) were chosen, then the model was run to obtain the results. In addition, the Malmquist
Index value of Hani is -1.13%. It means that the distributor’s productivity decreased in the
second year (TC (2.96%) < EC ( -4.08)). The productivity of the distributor was stable in
the second year. The Araban distributor’s Malmquist Index is 2.96% ( EC(2.96) > TC(0)).
In other words, the distributor’s productivity increased in the second year (MI=TC * EC).

Pure Efficiency Change

The Hani and Araban distributors’ pure efficiency values are 1.10% and 109.87%
respectively. Both distributors became much more close to the VRS frontier in the second
year. Pure efficiency change measures how much the evaluated distributors in the period
are closer to (or further away from) the VRS frontier in period t+1. So, the distributors
are further away from the VRS frontier in the second year (PEC: VRS Y2 /Y1).

Efficiency Change

Efficiency change demonstrates whether a distributor shifted or not (closer to or further
from) the CRS frontier. In other words, it indicates the distributors’ changed efficiency.
It decomposed from pure efficiency (PEC) and scale efficiency change (SEC). The
formulation of the efficiency change is shown below, and all the distributors’ efficiency
change is demonstrated in the Appendix chapter.

EC = Pure Efficiency change * Scale Efficiency Change

The Araban distributor is the least efficient within the 51 distributors, under the CRS
(all the distributors’ results are illustrated in the Appendix chapter). Under the VRS, the
efficiency of the Hani distributor decreased by -4.08% from the first year to the second
year. Also, the Araban distributor is the least efficient distributor under the CRS, the
distributor increased efficiency by 2.96, but the frontier is stable in the frontier (the
virtual benchmark of the Suruc distributor has become — 1.01 % less efficient). Regarding
the efficiency change, the pure efficiency of the Hani distributor is 1%, and the scale
efficiency change of the distributor is -5.19%. Because of this reason, the efficiency
change is -4.08%, and it has a negative impact on the overall productivity.

Scale Efficiency Change

Scale efficiency change indicates how much more (or less) scale efficient the evaluated
distributors are in period t+1. Also, the Araban and Hani Distributors’ scale efficiency
results are -106.92 % and -5.19 % respectively. It is obvious that the scale efficiency of
the Araban distributor decreased significantly in the second year, and the Hani distributor
decreased in the second year. It means that both distributors moved away from their most
productive scale size in the second year. The scale efficiency change is given by the
combination of these two components: SEC: Scale Efficiency Y2 / Scale Efficiency Y.
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Technological Change (Frontier Shift)

Technological change (frontier shift) measures the same interpretation as before by
how much the productivity of the benchmark of the evaluated distributors improved
or deteriorated. Furthermore, the Hani and Araban distributors’ technological change
values are 2.96% and 0% respectively. In other words, the productivity of the benchmark
of the Araban distributor is stable in the second year, whereas the Hani distributor’s
assessed benchmark (peers) distributor increased (TC (Frontier Shift): Malmquist index
/ Efficiency Change)).

General Change in The Productivity for All the Distributors

Overall, if the productivity change components for all the distributors are taken into
account, it can draw some important results about the distributors’ performance evolution.
From Table 8, it is obvious that most of the evaluated distributors could not manage to
improve their productivity during the two years, because the average of the distributors
is less than 1. It is known that some of the distributors’ productivity increased, and some
of them decreased. The productivity of the distributors takes a value between 14.84 and
-14.93(%). However, the average of the technological change increased by 0.85%. It
means that the benchmarks of the distributors increased, but the efficiency change decrease
is more than the technological change decrease. It also explains why the distributors MI
average is negative. Furthermore, the scale efficiency change average of the distributors
is negative, which means that the distributors moved away from their most productive
scale size. However, the pure efficiency change average of the distributors is 1.53. The
average of the distributors becomes closer to the VRS frontier in the second year.

Table 7. Actual and Most Productive Scale Size for Hani Distributor

Variables Target Value MPSS
SALES( output ) 90000 200304.88
STAFF( input ) 2 4.45

SIZE( input ) 120 267.07
CAPEX( input ) 114000 253719.51
Table 8. General Change In The Productivity For All The Distributors

TC(%) MI(%) EC(%) SEC(%) PEC (%)

AVG 0.85 -0.27 -1.12 -2.65 1.53
MIN -13.93 -14.93 -18.63 -106.92 -15.27
MAX 9.53 14.84 14.84 15.27 109.87
STD DEV 4.59 6.01 7.18 16.01 17.27

5. Discussion and Conclusion

It is known that the civil conflict started in Syria in 2011, and it is still continuing.
Besides, the Republic of Turkey has 13 border gates with Syria. They are in Mardin (2),
Sanliurfa (3), Gaziantep (2), Hatay (4), Kilis (1), Sirnak (1). After the civil war started,
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Turkey accepted all the refugees from Syria. They are more than 4 million. The Turkish
government built tent cities in Mardin, Sanliurfa and Gaziantep. So, the extraordinary
situation affected the research results directly, since water is a kind of indispensable
product. All people have to drink water every day. Furthermore, in these tent cities,
refugees are drinking bottled water. This circumstance affects the results of the Mardin
distributor and Mardin town’s distributors (Nusaybin, Kiziltepe and Midyat), Gaziantep
distributors and Gaziantep town’s distributors (Sahinbeyi, Sehitkamil), Sirnak distributor
and Sirnak town’s distributor (Cizre) sales directly. According to the box plot (appendix
box plot 1) results, the Mardin distributor and its town distributors which are Nusaybin and
Kiziltepe have the highest sales quantity within all the distributors. Also, the Gaziantep
distributor is another distributor that has the highest sales value. Besides, Gaziantep is a
big city. It is the most developed city, and it is the most qualified industrial city of Turkey’s
south east region. It has a population of about two million people. So, the situation of the
Gaziantep is negotiable. We cannot say that the sales number of Gaziantep is just due to
the refugees from Syria. Also, it is important to figure out that Mardin city and its towns
water quality is too low. There are two dams in Mardin. The city ‘s water is supplied
from these dams. Their dam water base level is low. The dams were built in 1985, so
they are old dams. Thus, the tap water quality is low. Because of that, Mardin city and
its town citizens cannot drink tap water. It can be another factor to explain why Mardin
and its town have a high sales quantity number.

In terms of the Capex and Staff variables, the Diyarbakir, Gaziantep and Mardin distributors
have the greatest value because these distributors are located in big cities. They have to
have more machines (trucks and other machines) and equipment to reach retailers just
in time. Also, we know that the rent costs of the big cities are more than in small cities
and the towns. So, they have to pay for more rent costs than the other distributors. The
situation supports both assumptions. Nusaybin, Kiziltepe, Midyat are towns of Mardin
city, and the population of Mardin is greater than theirs, but they have more sales quantity
than Mardin. It can be concluded that the town of Mardin cities distributors is affected
by the refugees from Syria. As the analysis results show, it is clear that the Mardin,
Diyarbakir, Gaziantep, and Sanliurfa distributors and their town distributors have the
highest sales quantity numbers. Also, it can be explained by the weather conditions of
the cities. The cities are located in the south east of Turkey. The region is the warmest
region of Turkey. The average temperature of the region is more than 35 C in spring and
summer time. Also, the yearly average temperature of the region is more than 25 C. It
is known that there is positive correlation between water consumption and temperature.
It means that if thetemperature rises, the water demands will increase. According to the
weather average of the region, these cities are very hot. It can be another important reason
why the distributors sales quantity is higher than the other distributors.

In the analysis the DEA, results of the distributors are obtained. As a result of the DEA
analysis, all the big cities could not be 100% efficient without Mardin city. It is interesting
that most of the big cities’ town distributors are 100 % efficient such as Nusaybin, Midyat,
Sahinbeyli, etc. The situation is valid for the two years’ efficiency of the distributors. As
well, the same situation continues in allocative efficiency results. The town distributors are
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again 100% efficient as Nusaybin, Sahinbeyli distributors. Rent costs of the distributors
can be the main results, because the distributors have to store and warehouse, and the
cost of the rent is more in big cities than in the small cities and towns. However, all the
distributors pay subsistence wages to their staff, but the big city’s distributors have to
have more staff. So, these reasons explain why the town distributors are more efficient
than the city distributors in allocative efficiency.

To sum up, in this research, we used real data of a water bottling factory’s 51 distributors
over two years. The distributors’ efficiency and productivities analyses were obtained
via Data Envelopment Analysis (DEA) results with four parameters: Sales, Staff, Size
and Capex (the delivery variable is excluded from the model in the correlation analysis).
The productivity of the distributors is also analyzed over the two years in these results.
In addition to that, it is important to discuss the result of the analysis after the analyses
and results since, before the analysis, we got different results from the assumptions (big
cities distributors’ efficiencies are better than the small cities and town distributors). This
is because of the global conflict (war in Syria), Turkish government policies (accepting
the war refugees) and the other reasons (natural and environmental). Furthermore, as the
productivity analyses of the DEA approaches, the big cities distributor’s productivities
are less than the small cities and towns distributors. Because of these reasons, the small
cities and towns distributor’s efficiency and productivities are better than the big cities
distributors (the reasons are explained in depth in the discussion).

5.1. Recommendations

In the DEA analysis results, some of the distributors’ efficiencies are low, for instance,
the Hani, Araban, Suruc, Hakkari, and Adiyaman distributors are the least efficient
distributors (the Araban distributor is 100% efficient in the second year). The efficiency
of the distributors is less than %50. The first step should be to check the distributors’
benchmarks (peers), because the manager can see their capacity. In other words, the
manager can figure out how much we can increase our sales with specified inputs. The
Hani and Araban distributors analysis is done in the analysis chapter (Hani was the least
efficient distributor over the two years under the VRS-output oriented model, and the
Araban distributor is the least efficient distributor under the CRS-output oriented model
over the two years).

Another important point is the productivity of the distributors. In the results, the
productivity of the Cizre distributors decreased significantly in the second year. Cizre is
a town of Sirnak city. Besides, the Sirnak distributor’s efficiency decreased by -5 %. It
clear that the Cizre distributor’s sales quantity decreased in the second year (by 2000),
and the number of the Capex increased. So, the investment decreased the efficiency of
the Distributor.

According to the total number of the parameters, the number of the sales and capex change
in the second year. There is small increase in the number of the sales variable (about
6000), however, the capex variable increased significantly. Also, the staff wages increased
in the second year. These reasons explain also why most of the distributors’ efficiency
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decreased in the second year. It is obvious that the number of the inputs increased more
than the number of the outputs. Because of these reasons, we can suggest to the manager
of the distributors that they should be careful about their internal resources. These kinds
of spending decrease their efficiency. They should not increase their inputs more than
their outputs.

5.3. Research Limitations (Constraints)

It is better to start with the parameters, because some of the variables are dropped from
the model before the main analysis (DEA). First, the distance (delivery) variables are
excluded from the model in the correlation analysis. It measures the distance between
the factory and the distributors’ final location (warehouse or store). But the parameter
can develop, and it may be suitable to analyze for other researchers. For example, the
distance from a distributor to its retailers. Tthe rent cost and transportation costs are the
main expenditure of the distributors. It is better to have more parameters in the analysis.
In addition to that, the Capex variable measured the second hand price of their machines
and equipment. It is not easy to find the real value of the distributors’ machines and
equipment because some of the distributors bought them many years ago, and some of
them bought second hand. It is a constraint (limitation) of the research. Another limitation
of the research is the market structure of the distributors, and where they are located.
Maybe there is a competitive market in their cities or towns. For example, maybe there
are many water bottling factories or companies in the distributor’s city or there is not any
water bottling company or companies. It is another limitation of the research. So, if we
know about these kinds of the constraints, the research can be a more in-depth analysis,
and the results can be more reliable.

5.4. Future Research

The efficiency of the distributors is evaluated as their sales quantities and the inputs.
Also, the research can apply to the sales price of the distributors because there is no fixed
price. Besides, the sales price can show the market structure, and the efficiency of the
distributors assessed with new parameters. In addition to that, the variables can change
as one output and two inputs. The output can be sales quantities or sales price of the
distributors. In terms of the inputs, one of them can be the operational expenditures: utility
costs, delivery costs, staff costs, etc. Another input can be the capital expenditures: bank
warranty to obtain sales license for the factory and machines and equipment. Besides,
some also have overseas distributors (Iraq distributors). The model can be more general
with a larger number of DMU .
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Ek 1.

Distributors Efficiency (VRS-Output)
HANI 33.33
ARABAN 33.33
SURUC 37.04
HAKKARI 38.89
ADIYAMAN 42.11
ANTAKYA 45.16
BISMIL 50
KOZLUK 50
BULANIK 50
MERSIN 52.63
ISKENDERUN 58.26
MALATYA 59.32
REYHANLI 60.54
DIYARBAKIR 62.5
VAN 62.57
ELAZIG 63.08
ADANA 65.22
AGRI 66.67
AFSIN 66.67
BINGOL 66.67
KAHTA 66.67
SIVAS 66.67
BIRECIK 68.97
ERZURUM 68.97
BITLIS 71.43
SEHITKAMIL 73.31
K.MARAS 74.43
BATMAN 74.89
GAZIANTEP 75
PATNOS 80
MUS 80
URFA 81.81
CERMIK 82.35
NIZIP 87.08
KURTALAN 87.39
HILVAN 89.04
KIZILTEPE 89.7
ERGANI 92.2
SILVAN 100
MARDIN 100
NUSAYBIN 100
MIDYAT 100
SIIRT 100
SIRNAK 100
CIZRE 100
KARS 100
SIVEREK 100
AKCAKALE 100
SAHINBEYI 100
ELBISTAN 100
KILIS 100
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Distributors Efficiency ( CRS-Output )
ARABAN 15
HANI 17.25
SURUC 17.25
BISMIL 17.76
KOZLUK 17.76
BULANIK 17.76
HAKKARI 24.55
AGRI 34.5
BIRECIK 34.5
AFSIN 34.5
BITLIS 34.5
BINGOL 345
KAHTA 34.5
ERZURUM 34.5
SIVAS 34.5
PATNOS 34.62
MUS 34.62
KARS 35.53
ELBISTAN 35.53
ADIYAMAN 36.68
ANTAKYA 37.09
SEHITKAMIL 37.17
K.MARAS 37.17
CERMIK 38.14
KILIS 45
MERSIN 45.85
ISKENDERUN 46.41
REYHANLI 46.55
MALATYA 46.75
VAN 47.04
ERGANI 49.56
HILVAN 49.56
AKCAKALE 49.56
SIRNAK 51.75
SAHINBEYI 51.75
ELAZIG 55.03
ADANA 55.18
SILVAN 58.94
SIVEREK 59.47
DIYARBAKIR 62.5
SIIRT 66.67
NIZIP 69.52
KURTALAN 69.61
CIZRE 70.11
BATMAN 72.91
GAZIANTEP 75
URFA 76.84
KIZILTEPE 87.43
MIDYAT 88.89
MARDIN 100
NUSAYBIN 100
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Distributors COST Efficiency (VRS-Output) | Allocative Efficiency (VRS-Output)
HANI 99.89 299.68
ARABAN 99.25 297.74
SURUC 99.95 269.86
HAKKARI 69.51 178.74
ADIYAMAN 69.12 164.17
ANTAKYA 69.59 154.09
BISMIL 100 200
KOZLUK 100 200
BULANIK 100 200
MERSIN 69.74 1325
ISKENDERUN 69.92 120.01
MALATYA 69.75 117.58
REYHANLI 69.99 115.62
DIYARBAKIR 58.65 93.84
VAN 69.98 111.85
ELAZIG 71.12 112.76
ADANA 70.59 108.23
AGRI 99.8 149.7
AFSIN 99.86 149.79
BINGOL 99.86 149.79
KAHTA 99.8 149.7
SIVAS 99.84 149.76
BIRECIK 99.87 144.81
ERZURUM 99.87 144.81
BITLIS 99.92 139.88
SEHITKAMIL 99.12 135.21
K.MARAS 99.18 133.26
BATMAN 72.93 97.39
GAZIANTEP 66.24 88.31
PATNOS 99.92 124.9
MUS 99.92 124.9
URFA 67.32 82.29
CERMIK 99.26 120.53
NIZIP 70.92 81.45
KURTALAN 71.24 81.51
HILVAN 99.63 111.89
KIZILTEPE 81.88 91.29
ERGANI 99.69 108.13
SILVAN 98.6 98.6
MARDIN 66.97 66.97
NUSAYBIN 100 100
MIDYAT 64.22 64.22
SIIRT 70.29 70.29
SIRNAK 99.88 99.88
CIZRE 100 100
KARS 100 100
SIVEREK 100 100
AKCAKALE 99.83 99.83
SAHINBEYI 100 100
ELBISTAN 100 100
KILIS 99.5 99.5
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Distributors First Efficiency (VRS-Output) Second Efficiency (VRS-Output)
ADANA 65.22 59.44
ADIYAMAN 42.11 46.04
AFSIN 66.67 67.39
AGRI 66.67 63.46
AKCAKALE 100 100
ANTAKYA 45.16 44.54
ARABAN 33.33 100
BATMAN 74.89 82.26
BINGOL 66.67 64.13
BIRECIK 68.97 67.98
BISMIL 50 48.79
BITLIS 71.43 72.09
BULANIK 50 46.77
CERMIK 82.35 78.39
CIZRE 100 100
DIYARBAKIR 62.5 71.73
ELAZIG 63.08 67.22
ELBISTAN 100 98.39
ERGANI 92.2 79.14
ERZURUM 68.97 66.29
GAZIANTEP 75 87.32
HAKKARI 38.89 37.2
HANI 33.33 33.7
HILVAN 89.04 80.45
ISKENDERUN 58.26 52.29
K.MARAS 74.43 68.28
KAHTA 66.67 63.46
KARS 100 100
KILIS 100 100
KIZILTEPE 89.7 95.85
KOZLUK 50 51.61
KURTALAN 87.39 79.32
MALATYA 59.32 64.91
MARDIN 100 100
MERSIN 52.63 48.83
MIDYAT 100 96.51
MUS 80 79.22
NIZIP 87.08 88.36
NUSAYBIN 100 100
PATNOS 80 76.62
REYHANLI 60.54 58.89
SAHINBEYI 100 100
SEHITKAMIL 73.31 100
SIIRT 100 100
SILVAN 100 95.54
SIRNAK 100 92.59
SIVAS 66.67 61.25
SIVEREK 100 94.84
SURUC 37.04 38.55
URFA 81.81 87.93
VAN 62.57 61.63
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Distributors PEC SEC EC TC
ADANA 0.91 1.03 0.94 0.96
ADIYAMAN 1.09 1.04 1.13 0.94
AFSIN 1.01 0.96 0.97 1.02
AGRI 0.95 1.02 0.97 1

AKCAKALE 1 1.1 1.10 0.95
ANTAKYA 0.99 1.04 1.03 0.96
ARABAN 3 1.02 3.06 0.34
BATMAN 1.1 1.03 1.13 0.97
BINGOL 0.96 0.96 0.92 1.02
BIRECIK 0.99 1.18 1.17 0.84
BISMIL 0.98 1.44 1.41 0.72
BITLIS 1.01 1.16 1.17 0.86
BULANIK 0.94 1.44 1.35 0.72
CERMIK 0.95 1.2 1.14 0.87
CIZRE 1 0.89 0.89 0.97
DIYARBAKIR 1.15 1 1.15 1

ELAZIG 1.07 1.08 1.16 0.92
ELBISTAN 0.98 1.02 1.00 1.01
ERGANI 0.86 1.22 1.05 0.91
ERZURUM 0.96 1.18 1.13 0.84
GAZIANTEP 1.16 1 1.16 1

HAKKARI 0.96 1 0.96 1.01
HANI 1.01 0.96 0.97 1.02
HILVAN 0.9 1.21 1.09 0.89
ISKENDERUN 0.9 1.04 0.94 1.02
K.MARAS 0.92 1.27 1.17 0.83
KAHTA 0.95 1.02 0.97 1

KARS 1 1.03 1.03 1

KILIS 1 1.01 1.01 1

KIZILTEPE 1.07 1.02 1.09 0.98
KOZLUK 1.03 1.44 1.48 0.72
KURTALAN 0.91 1.04 0.95 1.01
MALATYA 1.09 1.04 1.13 0.97
MARDIN 1 1 1.00 1

MERSIN 0.93 1.04 0.97 0.94
MIDYAT 0.97 1 0.97 1.03
MUS 0.99 1.11 1.10 0.91
NIZIP 1.01 1 1.01 0.99
NUSAYBIN 1 1 1.00 1

PATNOS 0.96 1.11 1.07 0.91
REYHANLI 0.97 0.98 0.95 1.03
SAHINBEYI 1 1.02 1.02 1

SEHITKAMIL 1.36 1.01 1.37 0.76
SIIRT 1 0.92 0.92 1

SILVAN 0.96 1.15 1.10 0.87
SIRNAK 0.93 1.04 0.97 0.99
SIVAS 0.92 1 0.92 1.01
SIVEREK 0.95 1.05 1.00 0.95
SURUC 1.04 1.62 1.68 0.62
URFA 1.07 1.04 1.11 0.99
VAN 0.99 0.99 0.98 1.02
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Distributors MI TC (%) MI (%) EC (%) SEC (%)
ADANA 0.90 -4.08 -10.56 -6.48 2.96
ADIYAMAN 1.07 -6.19 6.35 12.54 3.92
AFSIN 0.99 1.98 111 -3.09 -4.08
AGRI 0.97 0.00 -3.15 -3.15 1.98
AKCAKALE 1.05 -5.13 4.40 9.53 9.53
ANTAKYA 0.99 -4.08 -1.17 2.92 3.92
ARABAN 1.04 -107.88 3.96 111.84 1.98
BATMAN 1.10 -3.05 9.44 12.49 2.96
BINGOL 0.94 1.98 -6.18 -8.16 -4.08
BIRECIK 0.98 -17.44 -1.89 15.55 16.55
BISMIL 1.02 -32.85 1.59 34.44 36.46
BITLIS 1.01 -15.08 0.75 15.84 14.84
BULANIK 0.97 -32.85 2.57 30.28 36.46
CERMIK 0.99 -13.93 -0.82 13.10 18.23
CIZRE 0.86 -3.05 -14.70 -11.65 -11.65
DIYARBAKIR 1.15 0.00 13.98 13.98 0.00
ELAZIG 1.06 -8.34 6.12 14.46 7.70
ELBISTAN 1.01 1.00 0.96 -0.04 1.98
ERGANI 0.95 -9.43 -4.63 4.80 19.89
ERZURUM 0.95 -17.44 -4.97 12.47 16.55
GAZIANTEP 1.16 0.00 14.84 14.84 0.00
HAKKARI 0.97 1.00 -3.09 -4.08 0.00
HANI 0.99 1.98 -1.11 -3.09 -4.08
HILVAN 0.97 -11.65 3.13 8.53 19.06
ISKENDERUN 0.95 1.98 -4.63 -6.61 3.92
K.MARAS 0.97 -18.63 3.07 15.56 23.90
KAHTA 0.97 0.00 3.15 -3.15 1.98
KARS 1.03 0.00 2.96 2.96 2.96
KILIS 1.01 0.00 1.00 1.00 1.00
KIZILTEPE 1.07 2.02 6.73 8.75 1.98
KOZLUK 1.07 -32.85 6.57 39.42 36.46
KURTALAN 0.96 1.00 451 -5.51 3.92
MALATYA 1.10 -3.05 9.49 12.54 3.92
MARDIN 1.00 0.00 0.00 0.00 0.00
MERSIN 0.91 -6.19 9.52 333 3.92
MIDYAT 1.00 2.96 -0.09 -3.05 0.00
MUS 1.00 9.43 -0.00 9.43 10.44
NIZIP 1.00 -1.01 -0.01 1.00 0.00
NUSAYBIN 1.00 0.00 0.00 0.00 0.00
PATNOS 0.97 9.43 -3.08 6.35 10.44
REYHANLI 0.98 2.96 2.11 -5.07 2.02
SAHINBEYI 1.02 0.00 1.98 1.98 1.98
SEHITKAMIL 1.04 27.44 4.30 31.74 1.00
SIIRT 0.92 0.00 -8.34 -8.34 834
SILVAN 0.96 -13.93 -4.03 9.89 13.98
SIRNAK 0.96 -1.01 434 -3.33 3.92
SIVAS 0.93 1.00 -7.34 -8.34 0.00
SIVEREK 0.95 5.13 -5.38 0.25 4.88
SURUC 1.04 -47.80 436 52.16 48.24
URFA 1.10 -1.01 9.68 10.69 3.92
VAN 1.00 1.98 -0.03 2.01 -1.01
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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 igin 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 ahisverisinin yani sira, lojistik ve tedarik zinciri ydnetim sorunlari ve teknikleri hakkinda yeni bir
duslnce platformunda bagimsiz, 6zgtin ve 6zenli bir analiz olanagi sunar. Dergimize akademisyenler ve saha
uygulayicilari tarafindan yapilan ulastirma, lojistik ve tedarik zinciri ydonetimi 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 slreglerin uygulamalar ile ne
derecede Ortustiglni 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 ydonetimi, ekonomi, finans, isletme,
imalat sanayi, lojistik, tedarik zinciri yonetimi, ulasim endustrileri, yesil lojistik, ters lojistik, insani lojistik,
surdirilebilirlik, sehir lojistigi sektorleri ile ilgili galismalar kabul edilmektedir. Tim makaleler, hakemler
tarafindan yayinlanmak (izere olarak incelenmektedir.

POLITIKALAR
Yayin Politikasi

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

Daha 6nce yayinlanmamis ya da yayinlanmak lzere baska bir dergide halen degerlendirmede olmayan ve
her bir yazar tarafindan onaylanan makaleler degerlendirilmek Gzere 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 6zet bildiriler, makalede belirtilmesi kosulu ile kaynak olarak kabul edilir.
Editor, gonderilen makale bicimsel esaslara uygun ise, gelen yaziyi yurticinden ve /veya yurtdisindan en
az iki hakemin degerlendirmesine sunar, hakemler gerek gordligl takdirde yazida istenen degisiklikler
yazarlar tarafindan yapildiktan sonra yayinlanmasina onay verir.

Makale yayinlanmak lizere 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 icerigi 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 lisanshdir.

islemleme Ucreti

Derginin tiim giderleri istanbul Universitesi tarafindan karsilanmaktadir. Dergide makale yayini ve makale
sureglerinin yuritulmesi tGcrete tabi degildir. Dergiye gonderilen ya da yayin igin kabul edilen makaleler igin
islemleme Uicreti ya da gdnderim Ucreti alinmaz.

Telif Hakkinda

Yazarlar, Journal of Transportation and Logistics'nde yayinlanan ¢alismalarinin telif hakkina sahiptirler ve
calismalari 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 yilksek standartlara baglhdir 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 ihlali ve ¢ikar gatismasinin gizlenmesi, etik disi davranislar 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.

Aragtirma 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 yiuritilmesinde, butunlik,
kalite ve seffaflik ilkeleri saglanmahdir.

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

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

- Arastirmakatilimcilari gonilli olarak aragtirmada 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 galismalarda, arastirmaya katilmaya karar veren katilimcilarin yazili bilgilendirilmis onayi
alinmalidir. Cocuklarin ve vesayet altindakilerin veya tasdiklenmis akil hastaligi bulunanlarin yasal
vasisinin onayr alinmalidir.

- Gahsma herhangi bir kurum ya da kurulusta gerceklestirilecekse bu kurum ya da kurulustan galisma
yapilacagina dair onay alinmaldir.

- insan 6gesi bulunan calismalarda, “yéntem” bélimiinde katilimcilardan “bilgilendirilmis onam”
alindiginin ve g¢alismanin yapildigi kurumdan etik kurul onayr alindigi belirtiimesi 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 tizere
degerlendirmede olmadigi konusunda teminat saglamahdir. Uygulamadaki telif kanunlari ve anlagmalari
gozetilmelidir. Telife bagh materyaller (6rnegin tablolar, sekiller veya biylk alintilar) gerekli izin ve
tesekkirle kullaniimalidir. Baska yazarlarin, katkida bulunanlarin g¢alismalari ya da yararlanilan kaynaklar
uygun bicimde kullaniimali ve referanslarda belirtiimelidir.

Gonderilen makalede tiim yazarlarin akademik ve bilimsel olarak dogrudan katkisi olmalidir, 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. Tium yazarlar
yazar siralamasini Telif Hakki Formunda imzali olarak belirtmek zorundadirlar.

Yazarlk icin yeterli 6lgttleri karsilamayan ancak galismaya katkisi olan tiim bireyler “tesekkiir / 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 yanlislk 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

Bas editér, makaleleri, yazarlarin etnik kokeninden, 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 iliskin tim bilginin, makale
yayinlanana kadar gizli kalacagini garanti eder. Bas editor icerik ve yayinin toplam kalitesinden sorumludur.
Gereginde hata sayfasi yayinlamali ya da diizeltme yapmalidir.

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

Hakemlerin arastirmayla ilgili, yazarlarla ve/veya arastirmanin finansal destekgileriyle ¢ikar gatismalari
olmamalidir. Degerlendirmelerinin sonucunda tarafsiz bir yargiya varmalidirlar. Gonderilmis yazilara
iliskin tlim 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 mimk{n
gorinmuyorsa, editore bu durumu bildirmeli ve hakem siirecine kendisini dahil etmemesini istemelidir.

Degerlendirme sirecinde editér hakemlere gozden gegirme igin gonderilen 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 editorin 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 (izere kabul edilir. Gonderilen ve 6n
kontrolii gegen 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 gonderilir; yayin karari, hakemlerin
talepleri dogrultusunda yazarlarin gerceklestirdigi dizenlemelerin ve hakem sirecinin sonrasinda bas
editor tarafindan verilir.

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

- Makale yeni ve onemli bir bilgi igeriyor 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 tiim 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 siirecinde editor hakemlere gézden gegirme igin 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 belirtiimedikge gonderilen yazilarla ilgili tiim 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 lzerindeki 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
streci 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. Girighdlimiinden dnce 180-200 kelimelik galismanin kapsamini, amacini, ulasilan sonuglarive kullanilan
yéntemi kaydeden makale dilinde &z ve ingilizce 6z ile 600-800 kelimelik ingilizce genisletilmis ézet yer
almalidir. Makale ingilizce ise ingilizce genis 6zet istenmez. Ozlerin altinda galismanin icerigini temsil
eden, 3’er adet anahtar kelime yer almalidir.

4. Galismalarin baslica su unsurlariicermesi 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 arastirma 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 Gizerinde yer almalidir. Arastirma yazilarinda Tiirkce
ve ingilizce 6zler 180-200 kelime arasinda olmali ve calismanin amaci, yéntemi, ana bulgulari ve
sonuglarini ifade etmelidir. Ayrica Tiirkge, Almanca, Fransizca ya da italyanca makaleler igin 6zlerden
sonra 600-800 kelimelik ingilizce genis dzet de yer almalidir.

Girig: Giris boliminde konunun 6nemi, tarihge ve bugiline kadar yapilmis g¢alismalar, hipotez ve
galismanin amacindan s6z edilmelidir. Hem ana hem de ikincil amaglar agikga belirtilmelidir. Sadece
gercekten iliskili kaynaklar gosterilmeli ve ¢alismaya ait veri ya da sonuglardan soz edilmemelidir. Giris
boliminin sonunda ¢alismanin amaci, arastirma sorulari veya hipotezler yazilmahdir.

Yéntem: Yontem bolimunde, veri kaynaklari, calismaya katilanlar, 6lcekler, gérisme/degerlendirmeler
ve temel olglimler, yapilan islemler ve istatistiksel yontemler yer almaldir. Yontem bolimi, sadece
galismanin plani ya da protokolii yazilirken bilinen bilgileri icermelidir; galisma 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 belirtilmeli, ancak agikga tanimlanmalidir.
Sekil, Resim, Tablo ve Grafikler:. Metin igcinde 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 sayfayi asmamasina dikkat edilmeli ve metin icinde 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 icin), ana metin béliimleri ve kaynaklardan olusmalidir.
6. Referanslar derginin benimsedigi American Psychological Association (APA) 6 stiline uygun olarak
hazirlanmalidir.
7. Kurallar dahilinde dergimize yayinlanmak lzere génderilen ¢calismalarin her tirli sorumlulugu yazar/
yazarlarina aittir.

KAYNAKLAR
Referans Stili ve Formati

Journal of Transportation and Logistics, metin igi 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. Tum kaynaklar metinde belirtilmelidir. Kaynaklar
asagidaki orneklerdeki gibi gosterilmelidir.

Metin i¢inde Kaynak Gosterme
Kaynaklar metinde parantez iginde yazarlarin soyadi ve yayin tarihi yazilarak belirtiimelidir.

Birden fazla kaynak gosterilecekse kaynaklar arasinda (;) isareti kullanilmaldir. Kaynaklar alfabetik olarak
siralanmaldir.

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 yazarl kaynak;
Metin iginde ilk kullanimda: (Ailen, Ciambrune ve Welch, 2000, s. 12-13) Metin iginde 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) Tiirk¢e Kitap

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

b) Tiirk¢eye 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 icerisinde Béliim

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 igerisinde Béliim

Erkmen, T. (2012). Orgiit kiltirii: Fonksiyonlari, dgeleri, isletme yénetimi ve liderlikteki &nemi. 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) Tiirkce 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

c) 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/NEJMo0al1501184

d) DOI’si Olmayan Online Edinilmis Makale

Al, U. ve Dogan, G. (2012). Hacettepe Universitesi Bilgi ve Belge Yénetimi Boliimii tezlerinin atif analizi.
Tirk Kitiphaneciligi, 26, 349-369. Erisim adresi: http://www.tk.org.tr/

e) DOVl’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). Siradanligin rayihasi. Sabit Fikir, 52, 38—39.

Tez, Sunum, Bildiri
a) Tiirkge 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

Ginar, M., Dogan, D. ve Seferoglu, S. S. (2015, Subat). Egitimde dijital araglar: Google sinif uygulamasi
iizerine bir degerlendirme [Oz]. 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, isvicre: 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

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 Ansiklopedi/Sézliik

Bilgi mimarisi. (2014, 20 Aralik). Vikipedi iginde. 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 (Yapimal). (2015, 13 Nisan). Modern sabahlar [Podcast]. Erisim adresi: http://www.radyoodtu.com.tr/
f) Bir Televizyon Dizisinden Tek Bir B6liim

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

g) Miizik Kaydi

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

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

POLICIES
Publication Policy

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

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

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

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

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

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

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

Article Processing Charge

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

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

ETHICS
Publication Ethics and Publication Malpractice Statement

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

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

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

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

Research Ethics

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

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

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

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

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

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

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

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

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

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

Author Responsibilities

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

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

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

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

Responsibility for the Editor and Reviewers and Evaluation Process

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

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

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

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

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

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

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

Peer Review Process

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

Submitted manuscripts that pass preliminary control are scanned for plagiarism using iThenticate
software. After plagiarism check, the eligible ones are evaluated by Editor-in-Chief for their originality,
methodology, the importance of the subject covered and compliance with the journal scope. Editor-in-
Chief evaluates manuscripts for their scientific content without regard to ethnic origin, gender, citizenship,
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religious belief or political philosophy of the authors and ensures a fair double-blind peer review of the
selected manuscripts.

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

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

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

- Does the manuscript contain new and significant information?

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

- Are the methods described comprehensively?

- Are the interpretations and consclusions justified by the results?

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

- Is the language acceptable?

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

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

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

MANUSCRIPT ORGANIZATION
Language

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

Manuscript Organization and Submission

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

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

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

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

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

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

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

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

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

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

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

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

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

6. References should be in accordance with American Psychological Association (APA) style 6" Edition.

7. Authors are responsible for all statements made in their work submitted to the journal for publication.

REFERENCES

Reference Style and Format

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

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

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

- http://www.apastyle.org

Accuracy of citation is the author’s responsibility. All references should be cited in text. Reference list must

be in alphabetical order. Type references in the style shown below.
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Citations in the Text

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

Samples:

More than one citation;

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

(Akyolcu, 2007)

Citation with two authors;

(Sayiner & Demirci, 2007)

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

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

Citations in the Reference

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

Basic Reference Types

Book

a) Turkish Book

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

b) Book Translated into Turkish

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

¢) Edited Book

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

d) Turkish Book with Multiple Authors

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

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

¢) 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/NEJM0al1501184

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
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