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Editorial (ED)

We are pleased to introduce JEMS 7(1) to our valuable followers. There are valuable and
endeavored studies in this issue of the journal. We hope that these studies will contribute
to the maritime industry. [ would like to mention my gratitude to authors who sent their
valuable studies for this issue, to our reviewers, to our editorial board, to our section
editors, to our foreign language editors who provide quality publications by following
our publication policies diligently and also to layout editors who spent great efforts in the
preparation of this issue.

Your Sincerely.

Editor
Prof. Dr. Selcuk NAS
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Editérden (ED)

JEMS 7(1)'i siz degerli takipgilerimizin ilgisine sunmaktan mutluluk duyuyoruz. Dergimizin
bu sayisinda birbirinden degerli calismalar yer almaktadir. Dergimizde yer alan bu ¢calismalarin
denizcilik endiistrisine katki saglamasini timit ediyoruz. Bu say1 icin degerli calismalarini
gonderen yazarlarimiza, yayin politikalarimiz titiz bir sekilde takip ederek kaliteli yayinlar
¢ikmasina katkida bulunan basta hakemlerimiz olmak tizere, b6liim editérlerimize, yabanc dil
editorlerimize ve yayin kurulumuza, sayimizin yayina hazirlanmasinda biiytik emekleri olan
mizanpaj editorlerimize tesekkiirlerimi sunuyorum.

Saygilarimla.

Editor
Prof. Dr. Selcuk NAS
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Abstract

Voyage planning is of significance considering the oil consumption, time and safety factors. Determining
the proper route after considering multiple convergent factors synchronously is one of the most
important subjects in ship management that requires special expertise. The purpose of this paper
is to develop a fuzzy analytic hierarchy process (FAHP) extended version of Dijkstra algorithm, and
investigate the most prior routing problem in maritime environment. In the literature, there exist many
Dijkstra applications but these studies lack of multiple decision makers, consistency control of decision
matrices and multiple criteria, which can either be cost or benefit. In this model, subjective judgments
and personal experience directly involve in the decision-making process. The proposed FAHP extended
Dijkstra algorithm (hereafter FAHP-Dijkstra) improves the capabilities of handling the vague criteria in
the presence of fuzziness. This study aims to provide some benefits of oil consumption, time and safety to
manned or unmanned ships by presenting a novel route optimization algorithm.

Keywords: Dijkstra Algorithm, Fuzzy AHF, Route Prioritization, Navigation, Maritime Transportation.

Bulanik Analitik Hiyerarsi Siireci ile Genisletilmis Dijkstra Algoritmasini Kullanarak
Rota Onceliklendirme

Oz

Seyir planlamasi, yakit tiiketimi, zaman ve emniyet faktérleri acisindan 6nem arz etmektedir. Uygun
rotanin belirlenmesi, bir¢cok kriterin ayni anda gozden gecirilmesini gerektirdigi icin gemi yénetiminde
uzmanlik gerektiren konulardan biridir. Bu ¢calismanin amaci, bulanik analitik hiyerarsi siireci (BAHS)
ile genisletilmis Dijsktra algoritmasi gelistirmek ve deniz cevresinde en dncelikli rotalama problemini
arastirmaktir. Literatiirde Dijsktra algoritmasi ile ilgili bircok c¢alisma bulunmaktadir fakat bu
calismalar ¢oklu karar vericiler, karar matrislerinin tutarhlik kontrolii ve fayda ya da masraf seklinde
olabilecek ¢oklu kriterlerden yoksundur. Bu modelde, 6znel yargilamalar ve kigsisel tecriibeler karar
verme stirecine dogrudan dahil olmaktadir. Amaglanan BAHS ile genisletilmis Dijsktra algoritmast
(bundan sonra BAHS-Dijsktra), belirsiz kistaslart ele alma yeteneklerini, bulanikligin varlhginda
gelistirmektedir. Bu calisma, insanli yada insansiz gemilere yeni bir rota optimizasyon algoritmast
sunarak yakit tiiketimi, zaman ve emniyet faydasi saglanmast amaglanmistir.

Anahtar Kelimeler: Dijkstra Algoritmasi, Bulanik AHS, Rota Onceliklendirme, Seyir, Deniz Tasimacilig.

To cite this article: $ahin, B. (2019). Route Prioritization by Using Fuzzy Analytic Hierarchy Process extended Dijkstra Algorithm. Journal of ETA
Maritime Science, 7(1), 3-15.
To link to this article: https://dx.doi.org/10.5505/jems.2019.39306
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1. Introduction

Design, development, and improvement
of the shortest path algorithms have great
potential in the literature [1-4]. Shortest
path applications mostly depend on the
specific cases and some parameters of the
problem. Such cases may vary based on the
physical constraints, limitations, purpose,
characteristics of the moving object, etc.
There exist many studies in the literature
considering the graph theory, routing and
optimal path selection. Dijkstra algorithm
is firstly proposed by Edsger W. Dijkstra
as a tool for finding the shortest path
between nodes in a graph [5]. It is highly
studied by many scholars based on diverse
perspectives considering the deterministic,
stochastic or fuzzy nature of the fields such
as routing for emergency relief distribution,
optimal design of managementareas, optical
network design, optimization of layouts
for refueling stations, recovery robust
optimization, multiple-path selection for
new highway alignments [6-13].

Limited number of the shortest path

applications include decision support
systems in which the shortest path
application process is complex, hard

and complicated meaning that multiple
decision makers consider multiple criteria
and alternatives. In [14], the similarity
value of vague sets and TOPSIS as a multi-
criteria decision-making method are
preferred. Two values are assigned for each
metric after the constraints are determined
the best and the worst cases are found
based on TOPSIS algorithm. AHP enhanced
Dijkstra algorithm is studied in [15]. In that
study, conventional AHP is applied with the
weak consistency check method, and the
routing is conducted by considering the
weights of impedance factors. The weights
of each route are not obtained by using
AHP method. Moreover, it does not mention
the number and consistency of decision
makers. Fuzzy Dijkstra algorithm for
shortest path problem is studied by [16]. In

their study, the addition of two edges and
the comparison of the distance between
two different paths are analyzed. The edge
lengths themselves are assigned as fuzzy
numbers. Moreover, each length between
nodes are assigned only one fuzzy value
which means that they depend on only one
parameter. In this study, multiple criteria
(route length, weather conditions, etc.) are
embedded in the decision-making process,
and each criterion is assigned as fuzzy
numbers by multiple decision makers.
Other studies in the literature are [17] and
[18], which use generic FAHP and TOPSIS
methods without processing the most route
prioritization. These studies only select the
best option among alternatives under the
given criteria.

This study introduces the concept of
route prioritization that means the shortest
path in a graph is computed by the Dijkstra
algorithm in which the weights of each
alternative are found by FAHP method.
The proposed model improves the pure
Dijkstra algorithm by combining with FAHP
method of which it has many advantages
such as flexibility in route geometry. For
instance, the maritime environment does
not necessarily be a planar straight-line
graph. Multiple decision-makers might
involve evaluating multiple criteria (cost or
benefit) and alternatives to determine the
weights of all edges. Consistency control of
the expert judgments, expert consistency
prioritization, and linguistic expressions
are also processed.

Ship navigation is conducted under
several complex decision situations
(International Convention for the Safety of
Life at Sea (SOLAS), Chapter V, Annex 24).
There exist more than hundred parameters
that require judgments for voyage planning.
In general, the voyage planning is done
by the navigation officer of the ship after
receiving the master's approval (SOLAS,
Regulation 34). The routes are determined
after considering all factors related to safety,
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economy, time, ship, traffic, etc. In order to
complete an optimal navigation in terms
of safety and economy, decision makers
must have knowledge and experience
on the atlases, charts, ocean passages
of the world, distance tables, light lists,
routing, climatic, electronic navigational
systems and radio signal information, port
regulations, characteristics of the own
vessel, notice to mariners, radio and local
warnings, pilot charts, current/tidal stream
atlases, and so on (SOLAS, Chapter V, Annex
25). Furthermore, available route options
should be planned after the hazards
identified. The risks such as (1) shallow
waters limiting navigable waterways, (2)
prohibited, restricted and danger areas,
(3) limited safety distance of the ship (4)
harsh currents and weather conditions (5)
abrupt speed changes (6) traffic conditions
(7) unexpected changes are always possible
for the ship navigation [19]. Based on the
complex and subjective nature of the
dynamic environment, ship navigation
is not only conducted by continuous
visual observation along with the help
of the electronic navigational systems
and communication devices. Bridge team
bring together all knowledge, discuss all
probabilities considering the own ship, then
route planning is managed based on the
local and global experiences obtained from
the bridge team and the directions from
representatives of the shipping company
(designated person ashore, company
security officer, etc.), if necessary.

Optimal combination of safe, short and
economic navigation requires a perfect
voyage planning. Human capacity is
limited to process the large information
that contains several trade-offs. Multiple
convergent factors directly involve in
decision making for ship navigation. The
proposed algorithm finds the optimal
route for ship management team. Route
prioritization is a multi-criteria decision-
making process that derives priority vector

of criteria and alternatives. The most prior
routeis found through the weighted directed
graph. The empirical study with the eleven
vertices (waypoints) and twenty-two edges
(alternatives) proves the applicability
of the proposed approach. In the future,
enhanced versions of this algorithm might
be employed in unmanned ships.

The rest of the paper is designed as
follows: Section 2 explains the proposed
FAHP-Dijkstra methodology. Section 3 gives
the empirical study, Section 4 discusses the
results and Section 5 concludes the paper.

2. Methodology

The proposed model is the FAHP
extended version of the Dijkstra algorithm.
In this model, the edge weights are
priority values rather than distance. The
edge weights are the combination of
seven quantitative and qualitative criteria.
Priority values are found by using FAHP
method and maximum priority is searched
and computed by the Dijkstra algorithm
[20-35]. The proposed model is given in
the following algorithm.

This pseudocode briefly describes
Dijkstra algorithm for the intended route
selection problem. Suppose it is given a
graph G=(W,(C), a starting pointaeW, a final
waypoint tEW, and a nonnegative priority
function B:=C«—R. The ship goes from a to
ton route R of the highest priority function
B(R) = Zcecmﬁ(c). The algorithm generates
a set of N navigated waypoints by queuing
the all waypoints and also tunes priority
weight labels for all w: W «— R 2 0, p(w)
is the most prior a-u route when these
routes are restricted to the waypoints N
U {u}. Moreover, if u € N, such the most
prior route is also global most prior a-u
route. For all weW, pred(w) is used as a
predecessor of w on the present a-u route
with the priority p(w). Finally, the most
prior route from a to t is found as a, ...,
pred(pred(t)), pred(t), t and has priority
p(v).
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Algorithm: DIRECTEDGRAPH G(W,C)

Input: A weighted connected graph with non-negative weights

Output: The shortest path froma to t

Begin
PriorityWeight[a] <0
For all weW - {a}, Do PriorityWeight[w] «— -co
Ne—0@
Q=W
While Q#0,t¢ N
Do Find the weights of each alternative «<—FAHP
Select u € arg max_,c (Q, PriorityWeight)
NN U {u}
For all w € Neighbors[u]
If PriorityWeight[w] < PriorityWeight[u] + 3(u,w)
Do then PriorityWeight[w]«—PriorityWeight[u] + B(u,w)
End if
Set Pred(w) :=u
End for
End while
Return PriorityWeight
End

3. Empirical Study

This study provides a holistic
perspective to the criteria and alternatives
and finds the most prior route. The
empirical study is designed in the five
phases of the decision process. Particulars
of all alternatives are determined for

each phase. The route prioritization is
conducted for each waypoint. For instance,
waypoint 2 (WP,) has six alternatives, WP,
has three alternatives and so on. Table 1
provides the alternative routes between
the corresponding waypoints (Figure 1).

O ®—
®\
® @ D)
= ® ®
% —@
@
@
Figure 1. The Proposed Region to Navigate
Table 1. The Alternatives for Each Phase
Phases For Waypoints Number of Alternatives | Alternatives
1.Phase WP, WP -WP, 1 r,
WP,-WP, r,
WP,-WP, r,
2Phase wp, el 6 r“
WP,-WP, r,
WP,-WP, r,
WP,-WP, r,
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Table 1. The Alternatives for Each Phase (cont')

Phases For Waypoints Number of Alternatives | Alternatives
WP_-WP, r,
WP, WP_-WP, 3 I,
WP,-WP, r,
WP,-WP, r,
WEs WP,-WP, ? r,
WP_-WP, T,
2 Phase WP, WP_-WP, 3 o
WP_-WP, r,
WP -WP | T
6 5 10
WP -WP, r,
wp, WP_-WP | 5 r,
WP_-WP, r,
we WP,-WP, 5 ”
4.Phase ’ WP,-WP, T,
WP WP, -WP 1 T,
 Phase WP, WP,-WP,, 1 r,,
WP, WP, -WP 1 r,,

3.1. Design of the Problem criteria are considered for ship navigation

The hierarchy of the shortest path in this region (Table 2).
planning is given in the Figure 2. Seven

Phase 1
Phase 2
Phase 3
Phase 4
Phase 5

Final Priorities

Figure 2. The Hierarchy of the Shortest Path Planning

7
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Table 2. The Criteria for the Shortest Path Planning and Their Symbols

Criteria The symbols of each criterion
Route Length RL

Traffic Congestion TC

Weather and Sea Conditions wWC

Regulations and Restrictions RR

Sea Depth SD
Environmental Constraints EC

Charges C

After determining all probable routes,
the optimal route is selected. Optimal route
does not always mean the shortest one. In
this study, optimal route is selected after
taking into consideration the situations
such as route length (RL), traffic congestion
(TC), weather and sea conditions (WC),
regulations and restrictions (RR), sea depth
(SD), environmental constraints (EC) and
charges (C). These criteria are determined
after several expert consultations. These
three anonymous experts are ship masters
whom each one has more than ten-year
field experience. Although experts agreed
that these are the suitable criteria for ship
navigation in this region, it is important
here to express that number of criteria
might vary and the criteria might be
different for other regions. In this study,
a static route prioritization is proposed,
and the empirical study is projected under
these criteria. In practice, ship navigation is
conducted under hundreds of criteria and
the relevant data are obtained in a real-time
manner. Master's previous experience in
that region is the most significant factor for
safe ship navigation.

The unit of the RL is taken as a knot,
which is a nautical mile per hour. TC may
cause maritime accidents (collision, etc.) so
that it is represented by risk parameters as
minimum, low, moderate, high and extreme
risks. Wind speed/direction, wave height
and currents are used as the sub-criteria of
WC. Drift and set are characteristics of the
current. Ship masters should check the RR

in the navigated region after considering
the admiralty sailing directions. All or part
of the navigated region may be restricted
because of several reasons such as
fishing, mining, firing, search and rescue,
submarine operating, offshore drilling,
holidays, etc. Availability of a restriction is
enough, but numbers of RR is also provided.
Metric unit is used for SD, which is related
to the technical terms of under keel
clearance and ship squat. EC is about the
visual observation of the ship's navigation
officers. Charges may be on ships, goods,
pilotage, towage, tolls, environmental levy,
waste reception levy, etc. In this study,
empirical amounts in dollars are assigned
to each route.

For navigation, waypoints are preferred
as a reference point. All alternative routes
contain waypoints including the start
and final points. When a ship reaches the
waypoint, there might exist some options.
The next alternatives are evaluated for
each waypoint. Soon after the analysis, the
most feasible route is selected, and ship
navigation is maintained until the following
waypoint. The optimal alternatives are
always checked considering the given
updated criteria for the corresponding
route.

3.1. Application and Results

Three field decision makers consider
the criteria and the alternatives as given
in Table 3 in which the data are based on
the assumptions. The pairwise comparison

8
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Table 3. Particulars of the Navigation Field

wcC
Wind Wind Wave . SD
Waypoints | Routes [:;) (hgfrs) Speed Direction | Height [l?r{ ;its) ( desi;es) RR | (m) EC (g]
(knots) (m) €
1 | Wp,-wp, r, N/A N/A N/A N/A N/A N/A N/A N/A | N/A N/A N/A
. . Moderate
WP,-WP, r, 202 High risk <1 North 0.5 1.5 150 No 85 fog 2650
Extreme North- Mist or
WP,-WP, r, 252 risk 1-2 Northeast 0.75 1.25 125 1 60 thin fog 4320
Extreme East- Poor
WP,-WP, r, 255 sk 12 | Northeast | 75 125 135 LSS | by | 4320
2
WP WP, r 307 | Fxtreme 2 Northeast | 1 135 110 1 | 70 | Moderate f 309
2 6 s risk fog
WP,-WP r 313 | Extreme 12 | Northeast | 075 | 145 125 1| 70 | Mistor 440
2 7 ° risk thin fog
WP -WP r 183 | Highrisk <1 Northeast | 0.5 155 135 No [ 100 | PO | 2200
2 7 7 visibility
WP,-WP r 178 | High risk 2 Northeast 1 1.15 90 2 | oo | Moderate | 5559
sy 12 8 : visibility
. Good
3 | WP,-WP, T, 112 Low risk 1 Southeast 0.75 1.25 100 No 110 P, 890
3 + 8 visibility
WP -WP r 96 | Moderate 1-2 | Southeast 1 1.05 95 1 | 100 | Veveood f 4549
3 8 3 risk visibility
Minimum East- Good
WP,-WP, Ts 65 risk <1 Southeast <05 L5 90 1 110 visibility 640
4
WP -WP_ r 76 Low risk <1 East 0.5 125 95 1 | 100 | Verveood [ 4,00
L 9 visibility
WP_-WP, r, 113 Low risk 2-3 Northwest 1.25 1.25 85 2 90 Dense fog | 2100
5 | we.-wp, L, 84 M‘?;;‘(“m 1 Southeast | 0.5 135 90 No | 110 | Thickfog | No
WP_-WP, r, 69 Low risk 1-2 Southeast 1 1.45 90 1 100 Fog 1350
. East- Good
WP -WP, r, | 105 | Lowrisk 3 southeast | 15 155 95 2| 90 | Lisibiy | 1790
WP -WP r 98 Low risk 2 South 1 115 90 No | 105 [ Verveood | 50
6 ? 1 visibility
6
Minimum West- Good
WP -WP, T 182 o 1| northwest | <05 115 100 1100 | iy | 85
WP -WP r 176 | Low risk 3 West 1.25 1 90 2 | 95 | Vewsood | o340
6 10 16 visibility
Minimum Good
WP_-WP | r, 48 risk 2 Southeast 1 1 90 No 85 visibility No
7
Minimum Very good
WP,-WP, r, 53 ok 2 South 125 1 90 No | 85 | Uidniy | N
Minimum South- Good
WP,-WP, Tig 44 risk 1 Southwest 05 1 90 No 90 visibility No
8
R Minimum Very good
WP-WP, r, 86 risk <1 East 0.75 1 95 No 90 visibility Yes
9 | wP-wP,, r, N/A N/A N/A N/A N/A N/A N/A N/A | N/A N/A N/A
10 | wp-wp,, r, N/A N/A N/A N/A N/A N/A N/A N/A | N/A N/A N/A
11 | we,we, | r22 | N/A N/A N/A N/A N/A N/A N/A N/A | N/A N/A N/A




© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

is completed for the five phases of
the decision process and is reported.
Linguistic terms and fuzzy numbers
used for the pairwise comparison
matrices are based on the fuzzy
extended version of Saaty’s 1-9 scale
[23]. The individual fuzzy judgment
matrix for inter-criteria assessment
of route prioritization and aggregated
weight vector for criteria of route
prioritization are calculated as the
weight of criteria.

Aggregated weight coefficients show
that the WC has the major contribution
with its 0.25 value (midpoint) and RL
is the second as its 0.20 selectivity
power. Regulations and restrictions,

depth, environmental constraints
have the posterior weights of 0.17,
0.16, 0.10, 0.08 and 0,04 respectively.
Aggregated fuzzy judgment matrix is
found consistent since CCI is 0.03 less
than the threshold of 0.37. the extent
synthesis is performed for the shortest
path planning.

As an example, calculation results
for WP5 based on the weather and sea
conditions (WC) criterion) are given
in this study. In Tables 4, 5 and 6,
individual fuzzy judgment matrix, the
individual fuzzy priority vector of DMs
and aggregated weight, the aggregated
fuzzy judgment matrix for weather and
sea conditions criterion are calculated.

traffic

congestion,

charges, sea

Then the extent synthesis is conducted.

Table 4. The Individual Fuzzy Judgment Matrix for Weather and Sea Conditions Criterion on WP,
(Alternativesr,r, andr,,)

DM, 2=0.01 r, r, r,
Ty (1.00 1.00 1.00) (0.20 0.33 1.00) (0.33 1.00 1.00)
10 (1.00 3.00 5.00) (1.00 1.00 1.00) (1.00 1.00 3.00)
ry, (1.00 1.00 3.00) (0.33 1.00 1.00) (1.00 1.00 1.00)

DM, 1=0.08 r, r, T,
Ty (1.00 1.00 1.00) (0.14 0.2 0.33) (0.14 0.2 0.33)
10 (3.005.00 7.00) (1.00 1.00 1.00) (1.00 3.00 5.00)
ry, (3.00 5.00 7.00) (0.20 0.33 1.00) (1.00 1.00 1.00)

DM, A=0.24 r, s r,
r, (1.00 1.00 1.00) (1.00 3.00 5.00) (0.14 0.20 0.33)
10 (0.20 0.33 1.00) (1.00 1.00 1.00) (0.20 0.33 1.00)
r, (3.00 5.00 7.00) (1.00 3.00 5.00) (1.00 1.00 1.00)

Table 5. The Individual Fuzzy Priority Vector of DMs and Aggregated Weight Vector for Weather and
Sea Conditions Criterion

T, o LI
DM, (0.19 0.2 0.22) (0.45 0.47 0.5) (0.29 0.31 0.33)
DM, (0.08 0.08 0.1) (0.56 0.57 0.61) (0.29 0.32 0.33)
DM, (0.210.22 0.22) (0.12 0.14 0.18) (0.59 0.62 0.65)
Aggregated Weight (0.18 0.19 0.20) (0.46 0.47 0.50) (0.31 0.33 0.35)

10
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Table 6. The Aggregated Fuzzy Judgment Matrix for Weather and Sea Conditions Criterion

T

r10

r14

Ty

(1.00 1.00 1.00)

(0.20 0.34 0.93)

(0.28 0.75 0.82)

r1o

(1.07 2.90 4.86)

(1.00 1.00 1.00)

(0.93 1.09 3.05)

r14

(1.20 1.31 3.47)

(0.320.91 1.07)

(1.00 1.00 1.00)

CCI=0.02

The extent synthesis is performed for route prioritization problem as follows:
S,,=(1.49,2.10,2.76) ® (1/15.96,1/10.34, 1/8.30) = (0.09, 0.20, 0.33)
S.,,=(3.01,5.01,8.92) ® (1/11.31,1/10.34, 1/12.95) = (0.27, 0.48, 0.69)
S.,,=(2.54,3.23,5.54) ® (1/14.21,1/10.34,1/10.04) = (0.18, 0.31, 0.55)

V(S,2 S

r10.

)=(0.27-0.33)/((0.20-0.33)-(0.48-0.27))=0.19

V(S,2S,,,)=(0.18-0.33)/((0.20-0.33)-(0.31-0.18))=0.59

V(S,,,2S,)=1
‘/(Srlo2 Sr14)=1

\/(Sr142 Sr9)=1

V(Sr14_

d(r,) =min(0.19, 0.59)= 0.19

d(r,,) =min(1,1)=1

d(r,,) =min(1, 0.62)= 0.62

d(WP,)= (r,r,,r,,) =(0.11, 0.55, 0.34)

10’

Final assessment is introduced in
Table 7. Alternative priority weights of all
routes between the waypoints are used
as the edge weights of the directed graph.
Then the proposed Dijkstra algorithm is
implemented. The results of the FAHP
provide the priority values of each routes
starting from the corresponding waypoint.
Dijkstra algorithm considers these values
and find the most prior route with the
maximum value. The found route connects
the waypoints of WP, WP,, WP, WP,
WP, and WP, respectively. At WP, WP,
WP, and WP, there is only one alternative.

>S_)=(0.27-0.55)/((0.31-0.55)-(0.48-0.27))=0.62

Therefore, a priority weight is not assigned
for eac}.l waypoint. Tl.le route of 1.'1, r,, 1:16' .1‘21
andr,, is the most prior route with priority
value 0.14 among all alternatives as shown

on Figure 3.

4. Analysis of Results, Discussion and
Further Research

FAHP method enables finding the
priorities for each route as inputs of
Dijkstra algorithm. As it is seen in Table
7, route weights for each criterion are
different. If only FAHP method is used
to find the most prior route, it would be

Figure 3. The Optimal Route

11
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Table 7. Final Assessment of Alternatives of Route Prioritization

Weight RL Tc we SD EC ¢ Prﬁ::‘.ity
0.20 0.16 0.25 0.17 0.08 0.04 0.10 Weight

r, 0.38 0.36 0.27 0.30 0.20 0.33 0.34 0.32
r, 0.10 0.00 0.14 0.08 0.09 0.10 0.08 0.09
r, 0.00 0.00 0.10 0.04 0.01 0.04 0.01 0.04
r, 0.00 0.00 0.10 0.09 0.11 0.00 0.00 0.05
ry 0.00 0.14 0.14 0.10 0.12 0.08 0.09 0.10
r, 0.52 0.51 0.25 0.39 0.46 0.46 0.48 0.42
r, 0.22 0.14 0.18 0.21 0.19 0.26 0.25 0.20
r, 0.38 0.37 0.39 0.44 0.40 0.27 0.15 0.37
s 0.27 0.44 0.35 0.26 0.33 0.34 0.51 0.35
1 0.13 0.04 0.08 0.08 0.08 0.13 0.10 0.09
r, 0.00 0.11 0.12 0.02 0.04 0.17 0.12 0.07
r, 0.43 0.43 0.55 0.64 0.60 0.49 0.53 0.52
13 0.57 0.47 0.33 0.34 0.36 0.35 0.35 0.41
r, 0.00 0.09 0.11 0.04 0.04 0.00 0.06 0.06
r, 0.35 0.56 0.55 0.64 0.57 0.67 0.59 0.54
r, 0.65 0.36 0.34 0.32 0.40 0.33 0.35 0.41
Iy 0.56 1.00 0.68 0.00 0.68 0.42 1.00 0.62
r, 0.44 0.00 0.32 1.00 0.32 0.58 0.00 0.38
r, 0.56 1.00 0.00 0.51 0.54 0.00 0.56 0.46
r, 0.44 0.00 1.00 0.49 0.46 1.00 0.44 0.54
Ty 1.00 0.68 0.56 0.54 0.56 0.42 1.00 0.71
10 0.00 0.32 0.44 0.46 0.44 0.58 0.00 0.29

misleading. For instance, the alternatives r,
LSOV GO S WV and L have relatively higher
weights. Combining these alternatives do
not guarantee the final most prior route
even they sometimes may not constitute a
route starting from beginning (WP,) to the
end point (WP, ).

By using pure Dijkstra algorithm, the
most prior route is always computed in case
using weights of only one criterion (route
length, traffic congestion, etc.). However, the
final route only represents the criterion's
priority. For example, if the values of cost
weights are used in Dijkstra algorithm,
it means that the most prior route is the
cheapest route. This study uses alternative

priority weights of each alternative. The
final route of a criterion might be different
than the most prior route is r, I, I, T,
and r,,. In this study, seven criteria (cost
or benefit) are evaluated, and subjective
judgments of three experts are embedded
in decision-making process.

In this study, Chang’s synthetic extent
method and Wang’s approach are compared
based on the same problem. When Chang’s
approach is applied, the most prior route
is found as T, Ty Ty and r,,. We observe
that the algorithm finds different routes for
each approach that proves the openness
to new improvements and applicability of
new approaches. For the future research,

12
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a convenient way to assign a priority value
for waypoints that have only one alternative
will be generated. Moreover, dynamic route
prioritization will be developed as further
research. Different shortest path algorithms
can be used, and a detailed comparison of
FAHP-Dijkstra with different versions of
FAHP method (i,e, Improved Gaussian FAHP,
Improved FAHP [33,34]) will be conducted.

5. Conclusions

Ship navigation is a multi-dimensional
taskthatrequires comprehensive knowledge
and field expertise. Human thinking style is
limited for decision making to determine
the optimal route among several alternative
paths considering multiple convergent
criteria. This study proposes an FAHP
extended Dijsktra algorithm in order to help
the ship management team to determine the
optimal route for safe, short and economic
navigation. There exist several versions
of Dijkstra applications in the literature.
Conventional Dijkstra algorithm commonly
considers edge values as a distance and
finds the shortest path in a graph by
assigning predefined crisp values. However,
in practice, prioritization is considered
as the purpose, one or multiple decision
makers involve decision-making process
under the multiple parameters in the
fuzzy environment. For instance, multiple
criteria such as route length, weather
and sea conditions, traffic congestion, etc.
are the concerns of bridge team of the
ships during routing process for maritime
transportation. This study improves the
capability of handling the conventional
Dijkstra algorithm. Consistency control of
decision matrices and expert consistency
prioritization are conducted in the FAHP-
Dijkstra algorithm. The empirical study
of route prioritization demonstrates the
applicability of the proposed approach. It is
also expected in the future that unmanned
ships might also be benefited from enhanced
versions of the proposed algorithm.
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Oz

Denizde, emniyeti en list diizeye ¢ikarmak icin risk faktorlerini modellemek ve risk tabanli tasarim
araclarint kullanmak énemlidir. Emniyeti arttirmak ve miisteri taleplerini karsilamak igin etkin risk
modelleme teknikleri ve karar verme araglarinin gelistirilmesi ve uygulanmasi gerekmektedir.

Bu ¢alismada, mevcut bir deniz ambulans teknesi operasyon riskleri incelenmis ve mevcut tekne risk
tabanli bir yaklasimla yeniden tasarlanmigstir. Risk degerlendirmesi ve model tasariminda, Hata Ttirti
ve Etki Analizi (FMEA) kullanilmis ve risk éncelik sayilart (RPNs) hesaplanmigstir. Bu ¢alismadan elde
edilen sonuglar, deniz ambulans teknelerinin emniyetini arttirmaya ve potansiyel risklerin dnlenmesine
veya azaltilmasina katkida bulunacaktur.

Anahtar Kelimeler: Risk Analizi, Risk Tabanli Tasartm, Amag¢ Tabanl Diizenlemeler, Deniz Ambulansi, Hata Tiirt
ve Etkileri Analizi.

Risk Based Sea Ambulance Design

Abstract

To maximize safety at sea, modelling of risk factors and use of risk based design tools are significant.
Effective risk modelling techniques and decision-making tools need to be developed and applied to
increase safety and meet customer demands.

In this study, the operational risks of an existing ambulance boat were examined and the existing boat
was redesigned as a risk-based approach. Failure Mode and Effects Analysis (FMEA) was used and risk
priority numbers (RPNs) were calculated in the risk assessment and redesign. The results obtained from
the study will contribute to improving the safety of ambulance boats and preventing or mitigating of
potential risks.

Keywords: Risk Analysis, Risk Based Design, Ambulance Boat, Goal Based Regulations, Failure Mode and Effects
Analysis.
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1. Giris

Risk ve emniyet analiz yontemlerinin
karar destek araglar1 olarak ¢esitli
mithendislik uygulamalarindaki dnemi

giinden giine artarak devam etmektedir. Bu
yontemlerin tasarim siirecinde kullanimiise
Risk Tabanli Tasarima onciiliik etmektedir.
Risk Tabanli Tasarim, prosediire dayali bir
yaklasim olup gemi ve gemi sistemlerinin
tasarim siirecinde probabilistik ve risk
tabanli yaklasimlar1 kullanir [1]. Son
zamanlarda, baslangi¢ tasarim prensiplerini
ve bilimsel gelismeleri iceren Risk Tabanh
Tasarim prensiplerini kullanan uluslararasi
kurallar gelistirilmistir Amag¢ Tabanh
Diizenlemeler (Goal Based Regulations)
ise Risk Tabanli Tasarim’'in eksik kaldigi
durumlardaki bir takim  bosluklari
(Ornegin ROPAX tipi gemilerde giivertede
su toplanmasinin olusturdugu tehlikelerin
goz online alinmamasi) doldurmak i¢in dne
stirilmistir ve gelistirilme asamasindadir
[2].

Risk ve Ama¢ Tabanli Tasarim
standartlar1 olusturulmadan énce, emniyet
diizenleme  kurallarinda  gergeklesen
bireysel olaylara gore yeni diizenlemeler
yapilmakta veya Onleyici  tedbirler
alinmaktaydi. Felaket getiren her kaza,
Uluslararas1 Denizcilik Orgiitii (IMO) ya
da klas kuruluslar1 tarafindan kural ve
konvansiyonlarin yeniden diizenlenmesini
gerektiriyordu. Risk Tabanli Tasarim
kavraminin, IMO tarafindan 2009 yilinda
kabulii ve IMO’nun son zamanlarda yaptigi
yeni diizenlemelerle, endiistride risk/amag
tabanl yaklasimlara dogru gecis egilimi hiz
kazanmistir.

Deniz endiistrisinde yasanan teknolojik
gelismeler ve daha ekonomik sistemler i¢in
¢oziim arayislar1 ‘yenilik’ ve ‘risk analizi’
kavramlarim yeni gemilerin gelistirilmesi
icin bir merkez noktasi haline getirmistir.
Degisik hava kosullarinda veya operasyon
sartlarinda hizmet verebilen gemi ve
deniz yapilarimin, klasik diizenlemeler
ve standartlar kullanarak tasarlanmanin

Otesinde, risk tabanli diizenlemeler ve
yaklasimlar  kullanilarak  tasarlanmasi
gerekmektedir. Bu nedenle, deniz
endistrisinde yeni sistemlerin gerek
tasarim ve gerekse insasi siirecinde, risk

tabanli tasarim onem kazanmakta ve
Uluslararas1 Standartlar, Risk Tabanl
Tasarim  ilkeleri ve Amag¢ Tabanh
Standartlar ve Diizenlemeler dikkate

alinarak yenilik¢i tasarimlar gelistirilmekte
ve insa edilmektedir.

Risk Tabanli Tasarim, IMO tarafindan
taninirken, Uluslararas: Standartlar, Risk
Tabanh Tasarim ilkeleri ve Hedefe Dayali
Standartlar dikkate alinarak yeni sistemler
gelistirilmeye baslanmistir. Risk Tabanl
Tasarimlarda, en uygun risk degerlendirme
ve analiz tekniginin belirlenmesi ve
gelistirilmesi  gerekir.  Ayrica; mevcut
bilginin, kosullarin, sartlarin degistigi veya
denizde beklenmeyen olaylarin goriildigi
durumlarin da dikkate alinmasi gerekir.
Glgli, esnek siirecler olusturmak, mevcut
modelleri revize etmek, risk modellerini
kullanmak ve sistemlerde  proaktif
yaklasimlarla kaynak kullanmak igin
emniyeti arttiracak yeni tasarimlara ihtiyac
vardir.

Tasarim ve tasarim slreci emniyeti,
eskiden daha az dikkat edilen bir konu
iken giinlimiizde her yeni tasarim icin
giivenilirligi en Gst diizeye ¢ikarmak, temel
prensiplerden biri olmustur. Hatalar yok
edilerek ya da azaltilarak, hem siirecte
yasanabilecek kazalar,hem de son miisteriye
ulasan Uriin emniyetin saglanmasi en
onemli dnceliklerdendir. Hatalarin azaltilip,
giivenilirligin artmasi misteri memnuniyeti
ve kaliteyi de beraberinde getirecektir. Risk
tabanh tasarim yontemleri kullanilmadan
once, genelde Uriin, slire¢ veya tasarimda
hatalar olusur ve bu hatalar olduktan sonra
coziimler iretilirdi. Glinlimizde ise, artik
hatalar olmadan 6nce analizler yapilarak
belirlenmeye ve hatalara diizeltici nlemler
alinarak da hatalar olusmadan giderilmeye
calisilmaktadir.

18



Mentes et al. / JEMS, 2019; 7(1): 17-32

Bu calismada, baslangicta Tiirkiye’'de
hizmet  veren deniz  ambulanslari
incelenmis, mevcut bir deniz ambulans
teknesinin operasyon sirasinda sahip
olabilecegi potansiyel riskler tespit edilmis
ve bu riskleri ortadan kaldiracak ve/veya
azaltacak diizeltici 6nlemler alinarak risk
tabanl yeni bir tekne tasarimi yapilmistir.
Mevcut ve yeni teknede, risk analiz yontemi
olarak Hata Tiirt ve Etkileri Analizi (FMEA)
kullanilmistir.

2. Risk Tabanh Tasarim

Risk ve giivenilirlik analiz yontemlersi,
bir karar destek araci olarak cesitli
mithendislik disiplinlerdeki uygulamalarda
giderek daha fazla kullanilmaktadir. Risk
Tabanli Yaklasim, bir sistemin yasam
cevriminde sistematik, mantiksal ve
kapsamli bir ara¢ olup emniyet faktoriini
artirmay1 hedefleyen bir tekniktir. Deniz
endistrisinde risk tabanh yaklasimlarin
uygulanmasina, 1960’larin basinda
probabilistik  gemi yarali  stabilitesi
yaklasimi ile baslanmilmistir [1]. A¢ik deniz
sektoriinde yaygin bir sekilde kullanilan bu
teknikler, gemi teknolojisi ve operasyonuna
da uyarlanarak kullanilmaktadir.  Bu
yontemlerin tasarim siirecine katilmasi
Risk Tabanli Tasarima onctlik etmistir.

Avrupa’da ge¢miste yasanan birkag
feci RoPax feribot kazasindan sonra bu
tip gemilerin emniyetini gelistirmek icin
calismalar baslatilmisti. 1997 yilinda
Avrupa Birligi tarafindan fonlanan Avrupa
arastirma projelerini koordine etmek icin
tematik bir iletisim ag1 kurulmustur. Bu
tema Emniyet I¢in Tasarim (Design for
Safety) olarak adlandirilmis ve emniyet
kavramini amag¢ olarak tasarim siirecine
koymay1 hedeflemistir ve risk tabanli gemi
tasariminin ilk uygulamalar1 yapilmistir
[3,4]. Avrupa Birligi tarafindan desteklenen
projelerde, kaza durumlarinda emniyet
performansinin tahmini icin ¢arpisma ve
karaya oturma [5, 6], yapisal bitiinlik
kayb1 [7], yangin [8], su alma [9], tahliye

[10] gibi araglarin iyilestirilmesine
odaklanilmistir. Yeni bir tasarim cergevesi
ve emniyetin entegrasyonu icin projeler
gelistirilerek gemi tasariminda hizh
optimizasyon, probabilistik yarali stabilite
tahmini gibi calismalar yapilmistir.
Aframax petrol tankerlerinin risk tabanlh
sistemlere entegrasyonu ve tasarimi
gerceklestirilmistir [11]. Avrupa Birligi
fonu destekli gemi emniyet arastirmasi
SAFEDOR projesine baslanilmis ve 4 yil
stiren bu proje 2009’da bitirilmistir. Bu
proje risk tabanli tasarimdaki en son
diizenleyici cercevedeki gelismeler ve pek
cok gemi ve gemi sistemlerinin tasarim
uygulama érneklerini vermektedir [12].

Risk tabanli arastirmalar Avrupa
disindaki iilkelerde, ozellikle Japonya
ve Glney Kore’de ilk asamada

gerceklestirilmistir. Yoshida [13] Asya’da
giincel arastirma ¢alismalarini incelemistir.
Kaneko [14] risk modelleme yaklagimlarini
gozden gecirerek, modellemede karsilasilan
belirsizliklere dikkat cekmistir. Risk tabanl
tasarimlar konusunda ¢alismalar, IMO’nun
“Gelecek risk tabanli tasarimlardadir”
cikisiyla biiytik bir ivme kazanmistir.

Amag¢ Tabanlh Diizenlemeler ise yeni
bir kavram olup deniz endistrisinin
ihtiyaclar1 nedeniyle bir zorunluluk olarak
ortaya cikmistir. Amag¢ Tabanh Kurallar &
Diizenlemeler, ele alinan yeni bir gemi ve
denizyapisinintasarimveingsaatevrelerinde
emniyet, givenilirlik, etkinlik ve cevreci
bir tasimaciligl hedefleyen diizenlemeler
olarak ifade edilebilir. Papanikolaou ve
dig. [2], yaptiklar1 c¢alismalarda, Amacg
Tabanlh Diizenlemelerdeki son gelismeleri
inceleyerek, Avrupa Birliginden fonlanan
GOALDS projesinin, yolcu gemileri yarah
gemi stabilitesi sonuclarini vermislerdir.

3. Hata Tiirii ve Etkileri Analizi

Hata tiri ve etkileri analizi (FMEA)
bir sistemde olusabilecek hatalar1 tahmin
ederek oOnlemeye calisan sistematik bir
analiz yontemidir. Bu yontem; sistem FMEA,
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tasarim FMEA, sire¢ FMEA veya servis
FMEA sirasinda olusabilecek potansiyel
hatalarin analizini, degerlendirilmesini
ve azaltilmasin1 amac¢ edinmektedir [15].
FMEA bir¢ok endiistri kolunda kalite ve
giivenilirligi arttirmak igin yaygin bir
sekilde kullanilmaktadir.

FMEA, ABD ordusu tarafindan 1949
yilinda “MIL-STD-1629A: Hata Tiirt, Etkileri
ve Kritiklik analizi (FMECA)” prosediirlerini
malzeme ve sistem hatalarinin tespiti ve
giivenilirligi icin kullanmistir. 1969 yilinda
uzay sanayisinde NASA tarafindan APOLLO
projesinde de kullanilan bu teknik, uzay
mekiginin tasarlanip insa edilmesinde
kullanilan teknolojinin ¢ok yiiksek maliyetli
olmasi veya olusabilecek en kii¢lik hatanin
maddi/manevi boyutunun ¢ok yikicl
olmasi nedeniyle kullanilmistir. Amerika
Birlesik  Devletlerinde bu yoOntemin
basarili uygulamalari nedeniyle 1970-
1975 yillar1 arasinda ucgak sanayisinde de
kullanilmaya baslanmistir. 1975 yilinda
bilgisayar tiretiminde kullanilmasi ve Japon
NEC firmasinin endistriyel uygulama
baslatmasiyla, FMEA  ydntemi tim
diinyada yaygin bir sekilde kullanilmaya
baslanmistir. FMEA'in otomotiv sanayisinde
ilk kullanim1 1980 yilinda Ford tarafindan
gerceklestirilmistir Bu yontem, askeri
projelerdeki karmasik yapidan arindirilarak
otomotiv endiistrisinde Renault ve Citroen
firmalar1 tarafindan kullanmilmistir. 1988
yilinda is yonetimi standartlari izerine ISO-
9000 Kkalite sistem standardi Uluslararasi
Standartlagtirma Orgiitii (ISO) tarafindan
cikartmistir. Otomotiv sektoriinde QS-9000
standardi, sektorde hizmet veren firmalar:
kalite sistemlerini bu standartlastirma
siirecine  dahil  etmistir ~ Otomotiv
sektoriindeki firmalar, FMEA1 iceren ileri
Kalite Planlamasi (Advanced Product
Quality Planning - APQP) uygulamakta,
kontrol  planlarimi  olusturmakta ve
gelistirmektedirler. 1993 yilinda Otomotiv
Endistrisi Faaliyet Grubu (AIAG) ve
Amerikan  Kalite Kontrol Toplulugu

(ASQC) FMEA standardi olusturmustur.
Bu standart, QS-9000’un gelistirilmesi
icin isbirligi yapan otomotiv firmalar:
tarafindan kabul edilmis olup etkin bir
sekilde kullanilmaktadir.

FMEA; otomotiv, ugak, uzay ve
silah sanayinde oldugu gibi gemi ve
acik deniz yapr sistemlerinin emniyet
degerlendirmelerinde de kullanilmaktadir.
FMEA; yiizen yapilarda, ylkleme ve
bosaltma teknelerin depolama iinitelerinde
[16], bir deniz vinci ¢ekme sisteminde
[17], deniz ve acik deniz sistemlerinin
emniyet tasariminda [18], deniz
kazalarinin degerlendirmesinde [19], yat
sistemlerinin tasariminda [15, 20], ylizen
riizgar tirbinlerinin emniyet analizinde
[21] ve agik deniz miihendisligi sistemleri
tasariminda [22] kullanilmistir. Bircok
endistri alaninda oldugu gibi gemi ve agik
deniz yapilarinda da, sistem FMEA, tasarim
FMEA, siure¢ FMEA veya servis FMEA
tirlerinde daha 6nceden bilinen ve/veya
olasi hatalar g6z oniine alinarak, ge¢mis
deneyimlerden ve teknolojik yeniliklerden
yararlanarak sistematik analizler ve
degerlendirmeler yapilmistir. Bu yaklasim
gemi ve deniz endistrisinde daha giivenilir
sistemlerin insasina onciiliik etmistir.

FMEA uygulamasinda; hatanin
potansiyel etkileri, kesfedici kontroli ve
potansiyel nedenleri ile birlikte hatanin
siddet, olasilik ve saptanabilirlik degerleri
kullanilarak her bir hata tiri icin risk
oncelik sayist (RPN) belirlenir. Yiiksek
RPN degerleri icin bazi dnlemler alinarak
disiirilmeye calisilir. FMEA uygulamasi
sirasinda gerceklestirilen onlemler ile
potansiyel risklerin ve/veya etkilerinin
azaltilmasi amaglanir. FMEA uygulamasi;

- Siireg, tasarim veya iiretimin yeniden
tasarlanmasi istendiginde kalite
prosediiriini uygulamak igin,

- Mevcut slireg, tasarim veya uretimin
yeni bir yolla uygulanmasi istendiginde,

- Slireg, tasarim veya TUretimin oOmri
boyunca periyodik olarak kontroliinde,
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- Mevcut siireg, tasarim veya Uretim
iyilestirmek istenildiginde kullanilir.
FMEA uygulanmas1 icin oncelikle bir

ekip olusturulmalidir. Olusturulan ekip,

analizi yapilacak sistem, tasarim veya {liriin
hakkinda bilgili ve deneyimli insanlardan
secilmelidir. FMEA giivenilirligi ve basarisi
secilen ekibin deneyim ve tecriibesiyle
orantilidir. FMEA i¢in uygun bir akis semasi
belirlenmelidir. Olusturulan akis semasi
diger adimlarin temelini olusturdugu icin
biiyiik 6nem arz etmektedir. Akis semasi
tasarim, iretim veya sistemden hangisi
icin yapilacaksa ona uygun basamaklar ve
alt basamaklar belirlenerek ilerletilmelidir.
Akis semasinda hata tiirleri belirlenir. Alt
basamaklara ayrilmis sistem incelenir ve alt
basamak hata tiirleri belirlenir. Hata turd,
bir sistem veya fonksiyonun gorev veya
islevini yerine getirememe durumu olarak
tanimlanir. Hata tiirt, fiziksel 6zellikleriyle
tanimlanir.  Hata tiirleri belirlendikten
sonra, olas1 hatalarin potansiyel etkileri
belirlenir. Etki, herhangi bir hatanin neden
oldugu sistemdeki fonksiyonel degisiklik
olarak tanimlanir. Hatanin potansiyel etkisi,
olmasi muhtemel bir hatanin meydana
gelmesi durumunda miisteri veya sonraki
kullanicinin  karsilasacagi durum olarak
tanimlanir. Hatanin potansiyel etkileri
belirlendikten sonra puanlama yapilir.
Hatanin potansiyel etkileri icin 1’den 10’a

Tablo 1. Siddet, Olasilik ve Saptanabilirlik Degerleri

kadar artan sekilde miisterinin potansiyel
etkiden gordigi siddet degerleri puanlanir.
Her seviyede siddet dlizeyi artar ve miisteri
etkiden daha kuvvetli sekilde etkilenir.
Siddet, miisterinin potansiyel etkiden
gorebilecegi zarar olarak tanimlanir.
Hatalarin etkileri belirlendikten sonra,
hatalarin potansiyel nedenleri belirlenir.
Neden, olasi hata tiiriiniin olusmasinda
etkili olan unsur olarak tanimlanir. Hatalarin
potansiyel nedenleri belirlendikten sonra
ise bu hatalarin olasilik degerleri belirlenir.
Olasilik, olusabilecek durumun meydana
gelme sikligt olarak tanimlanir. Hata
nedenlerinin meydana gelme olasiligi 1’den
10’a kadar puanlanir. Her diizey arttikca
gerceklesme olasilig1 kuvvetlenmektedir.
Olasiliklarin belirlenmesinin ardindan

da meydana gelebilecek olast kontrol
yontemleri belirlenir. Yapilan kontrol
yontemleri  ile  potansiyel = hatanin

saptanabilirligi puanlanir. Saptanabilirlik,
meydana gelebilecek olast  hatalarin
miisteriye ulasmadan 6nce saptanabilmesi
ve Onlenebilmesidir. Saptanabilirlik, olasi
hatalarin tespit edilebilme durumuna
gore 1'den 10’a kadar puanlanir. Her
diizey arttikca hatanin saptanabilirligi
dismektedir. Risk oncelik sayis1 (RPN)
hesaplamalarinda kullanilan siddet, olasilik
ve saptanabilirlik araliklar1 Tablo 1’de
verilmistir.

Siddet Derece Olasilik Derece Saptanabilirlik Derece

ikazsiz Tehlike 10 10 Kesin Belirsizlik 10

- Cok Yiiksek

Ikazl Tehlike 9 9 Cok Uzak 9

Cok yiiksek 8 8 Uzak 8

Yiiksek

Yiiksek 7 7 Cok Dustk 7

Orta 6 6 Diisiik 6

Diisiik 5 Orta 5 Orta 5

Cok Diistik 4 4 Ortadan Yiiksek 4

Onemsiz 3 3 Yiiksek 3
- Diisiik

Cok Onemsiz 2 2 Cok Yiiksek 2

Etkisi Yok 1 Cok Dustik 1 Neredeyse Kesin 1
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Belirlenen hata tiirii icin siddet, olasilik
ve saptanabilirlik sayilar1 belirlendikten
sonrarisk dncelik say1s1 bu ii¢ parametrenin
carpimiyla hesaplanir. Hatalarin RPN
hesabiyla potansiyel hata tiirlerinde
daha 6nemli ve daha kritik olanlar ortaya
cikartilir.

RPN hesaplamalarive degerlendirmeleri
sonucunda dnlem alinmasigereken 6ncelikli
hatalar belirlenir. Bu onceliklere gore
gereken durumlar igin iyilestirici 6nlemler
alinir ve RPN yeniden hesaplanir. Alinan
onlemler neticesinde yeniden belirlenen
RPN minimum diizeye indirilerek kabul
edilebilir sinirlara getirilmeye calisilir.

4. Vaka Calismasi
Bu calismada, FMEA tabanli bir deniz

ambulansi tasarimi yapilmistir. Baslangicta,

risk degerlendirme ve emniyet analizi i¢in,

Tiirkiye’de bulunan deniz ambulanslarinin

durumu, yerleri ve islevleri arastirilmistir.

Tiirkiye’de kullanilan denizambulanslarinin

cogunlugu; Istanbul adalar (Biiyiikada,

Kinahada vb.), izmir, Antalya ve Mugla’da

bulunmaktadir.

Bir deniz ambulansinin genel amaci;

1) Hastane bulunmayan adalardaki
hastalar1 deniz ambulansina alip ana
karadaki hastanelere ulastirmak,

2) Hastanesi bulunan adalarda,
doktor, donanim veya malzeme
yetersizliklerinden dolay1 tedavi
edilemeyen hastalar1 deniz ambulansina
alip ana  karadaki  hastanelere
ulastirmak,

3) Acik denizde veya baska teknelerde
olabilecek hastalar1 deniz ambulansina

alip ana  karadaki  hastanelere
ulastirmak,
4) Hastalara seyir  sirasinda acil

miidahalelerde bulunmaktir.

FMEA analizinde, Biiyiikada sahillerinde
gorev yapan DENDEN11 isimli deniz
ambulansi se¢ilmistir. Tekne, Biiytikada ve
Heybeliada’da meydana gelebilecek kaza
ve yaralanmalar1 ana karaya ulastirmak

icin hizmet vermektedir Bu teknede
incelemeler yapilmis ve profesyonel
tekne personeliyle roportajlar yapilarak,
karsilastiklar1 tehlikeler, zorluklar veya
mevcut eksiklikler konusunda bilgiler
alinmistir.  Yapilan roportajlarda tekne
kaptani, acil tip teknisyeni ve ambulans
ve acil bakim teknikeri (paramedik)
ile goristilmiistir. Tekne kaptanindan,
teknenin fiziksel yapisiyla ilgili, acil tip
teknisyeni ve paramedikten ise teknede
olan saghk ekipmanlari, seyir sirasinda
yapilan midahaleler ve yasadiklar
tecriibeler hakkinda bilgiler ahnmistir.
Teknenin tiim yapis1i detayll bir sekilde
incelenmis ve seyir sirasinda olusabilecek
sorunlar1  yerinde gozlemlemek icin
Biiyiikada-Maltepe  arast  bir  seyir
gerceklestirilmistir. Goriismelerden mevcut
deniz ambulansinin potansiyel operasyon
hata tirleri tespit edilmis ve potansiyel
hatalar1 ortadan kaldiracak ve/veya
azaltacak diizeltici onlemler alinarak daha
giivenilir bir tasarim ortaya konulmaya
calisiimistir. Calismada kullanilan mevcut
teknenin genel ozellikleri Tablo 2’de,
mevcut ve tasarlanan deniz ambulansi ise
Sekil 2’de verilmistir.

Tablo 2. Deniz Ambulans Teknesi Genel Ozellikleri

Ana Boyutlar Tam Olgek
Tekne Tam Boyu (L) 12,5m
Tekne Su Hatti Boyu (L, ) 11,5m
Genislik (B) 4m

Draft (T) 0,6 m
Tekne Blok Katsayisi (C,) 0,38
Deplasman 10,576 m?
Maksimum Tekne Hizi (V) 32 knot

Mevcut deniz ambulansi risk analizinde
25 potansiyel hata tiirii tespit edilmistir.
Goriismelerden  elde edilen  bilgiler
Tablo 3.a, Tablo 3.b ve Tablo 3.c'de
verilmistir. Tablolarda, ihtiya¢ duyulan
emniyet unsurlari, potansiyel hata tiirleri,
potansiyel etkileri, potansiyel nedenleri ve
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(a) Mevcut tekne
Sekil 2. Mevcut ve Tasarlanan Tekne Profil Resmi

gerceklesen onlemler detayli bir sekilde
verilmistir. Her hata tiirii icin siddet, olasilik
ve saptanabilirlik degerleri elde edilmis
ve tlim hata tiirleri i¢cin duizeltici 6nlemler
alinmistir (Tablo 4). Calismada RPN degeri
ylksek olanlar oncelikli olmak {lizere
tim hatalar icin o6nlemler getirilmis ve
biitiin hatalarda RPN degeri disiiriillmeye
calisilmistir (Sekil 3). Bu sekilde, mevcut
ambulans botunda kurtarma operasyonun

300

(b) Tasarlanan tekne

verimli gerceklestirilememesi (M21), Insan
emniyeti (M17) ve i¢ atmosfer havasinin
yetersiz olmasi (M5) risk 6ncelik sayilari en
ylksek olan hata tiirleri olarak gorilmiistiir.

Deniz ambulansinda potansiyel
hatalarin  etkilerini ~ azaltmak  igin
gerceklestirilen ve Tablo 3.a, Tablo 3.b ve
Tablo 3.c’de detayli olarak verilen 6nlemler
asagida siralanmistir:
1) Mevcut teknede

kaptan ve hasta

B Mevcut Tekne W Tasarlanan Tekne

250

200

150

Risk Oncelik Sayisi

100

o &
M6 [
M7 =
M2 -
M9
M10 gm
M1l [—
M12 |
M13 e
M14 =
M15 [
M16 |e—
M17 —
M1g =
M1°
M20
M21 —
M22 p—
M23 |——
mM24 —
M25 —

Sekil 3. Mevcut ve Tasarlanan Ambulans Teknesi Risk Oncelik Sayilar

————

_

(a) Mevcut Tekne

Sekil 4. Kaptan Késkiiniin Ust Giiverteye Alinmast

(b) Tasarlanan Tekne
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2)

yakinlar1 ayni yerde oldugu i¢in, hasta
yakinlarinin kaptana tekne seyrini
engelleyecek olumsuz miidahalesi riski
(M1) olusmakta olup bu riski azaltmak
icin kaptan koski st giliverteye
alinmistir (Sekil 4).

Hasta yakinlarinin saglik personelinin
isini zorlastiracak sekilde engellemesi
riski (M2), saglik personeli ve hasta
yakinlarinin ~ bulunduklar1  alanlarin
stirgiilii kap ile ayrilmasiyla azaltilmaya

3)

kullanissiz oldugu i¢in kullanilmayan
stirgiilii bir kap ile ayrilmistir. Yapilan
yeni tasarim ile siirgili kap1 daha
kullanish hale getirilmistir (Sekil 5).

i¢c atmosfer havasinin verimsiz olmasi
sonucunda olusabilecek riskler Tablo
3.a'da M3, M4 ve M5 ile verilmistir.
Mevcut teknede havalandirma sistemi
icin ev tipi klima kullanilmakta olup, i¢
atmosfer havasinin 24°C’ye sabitlenmesi
ve bu risklerin azaltilmasi icin gemi

calisilmistir.
yakinlari

ve

Mevcut teknede, hasta
ilk miudahale

alani

Tablo 3.a. Deniz Ambulans Teknesi Hata Tlirti ve Etkileri Analizi (FMEA)

tipi havalandirma sistemi kurulmustur
(Sekil 6).

- Potansiyel Hata . — Potansiyel Gergeklesen
No. | Ihtiyag Tiirii Potansiyel Etkileri Nedenleri Onlemler
Hasta yakmla}rlnm . Hasta yakinlarinin | Kaptan kdskiiniin
. .. | kaptana seyri Kaptanin seyir sirasinda e P
M1 Seyir Emniyeti f . kaptana erigiminin | iist giiverteye
engelleyecek olumsuz etkilenmesi
.. . kolay olmasi taginmasl
miidahalesi
Hasta yakinlarinin Hasta yakinlarinin Saghk personeliile
. o . R . o . hasta yakinlarinin
Miidahale saglik personelinin | Acil miidahalenin saglik personeline
M2 R o oL bulunduklari
Emniyeti isini zorlastiracak zorlagmasi erisiminin kolay .
. alanlarin kapi ile
engellemeleri olmasi
ayrilmasi
Kalp krizi gegiren
M3 hastalarin ambulans icinde
fenalagmasi
Hasta ile etkilesim halinde lgatmosfer
- L . havasinin 24°C'ye
: olan saglik personelinin Tekne ici ) .
M4 I¢ atmosfer . sabitlenmesi
R hava yolu ile bulagan havalandirma -
Havalandirma | havasinin verimsiz . L .| icin gereken
hastaliklara hedef olmasi sisteminin yetersiz
olmasi olmas! havalandirma
Ambulans igerisindeki uzun sisteminin
siireli istenmeyen kokularin kurulmasi
M5 saglik personelinde
Kakosmi (Kotii Koku)
Sendromuna yol agmasi
Sedyelerin
Kilolu hastanin tedavi Yetersiz sedye blr lestirilmesi
M6 ) . . icin sedyeler
edilememesi miktar1 .
. arasi rayh sistem
Tedavi imkani Tedavi ortaminin tasarlanmasi
olusturulamamasi
Ayni alanda sedye
M7 ikiden fazla hastanin ayni Yetersiz sedye sayisini arttirmak
anda tedavi edilememesi say1sl icin rayl sistem
tasarlanmasi
Hasta konforu ve saglik Aydinlatma Aydinlatma
M8 Aydinlatma Isik yetersizligi personeli performansinin sisteminin yanlis sistemlerinin
olumsuz etkilenmesi konumlandirilmasi | konumlandirilmasi
M9 Hasta Nakil Yanlis zemin Sedyenin kontrolden ¢ikip Malzeme bilgi Kaymaz zemin
Emniyeti malzemesi se¢imi hastaya zarar vermesi yetersizligi uygulamasi
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Tablo 3.b. Deniz Ambulans Teknesi Hata Tiirii ve Etkileri Analizi (FMEA) (devami)

P Potansiyel Hata . P Potansiyel Gergeklesen
No. | Ihtiyag Tiirii Potansiyel Etkileri Nedenleri Onlemler
Hasta Nakil | Hastanin tekneye Hastanin L Liman - tekne kot Tasinabilir rampa
M10 S e hastane naklinin . - .
Emniyeti alinma glicligi - . | farki sistemi eklenmesi
gerceklestirilememesi
Saglik . . i . Tekne Saglik personelinin
. Saglik personeli Saglik personelinin L erisebilecegi
M11 | Personeli malzemelerinin
oo yaralanmalari yaralanmasi o noktalara tutamak
Emniyeti yetersizligi
konulmasi
Normal Kklipsli
sistemlerde Serum askilarinin
M12 5 ] ] serum torbasinin tutamaklara
Saglik personeli Hastaya tibbi yerlestirilmesinin | aparatla asilmasi
tedavi hazirhik miidahalenin uzun siirmesi
vakit kayb1 gecikmesi
Dolaplarin kilitli Tek hareketle
M13 aprari acilan dolap kapak
secilmesi
Miidahale tasarimi
Stresi Teknedeki sedye
Sedye yolunun
yollarinin hasta
M14 . . bosaltilmasi ve
nakline elverisli N ;
Saglik personeli Hastaya tibbi olmamasi genisletilmesi
tedavi hazirhik miidahalenin
vakit kaybi gecikmesi Tibbi ekipman Tibbi malzemelerin
ve ilaglarin saglik personelinin
M15 o o
hastadan uzaga erisimine en yakin
konumlandirilmasi | yere yerlesimi
Dolap, raf vs. Teknenin i¢
. . sistemleri ve tekne | tasariminin oval
Fiziksel saghgin Yaralanmalarin ) . .
M16 . i¢ tasariminda gecislere sahip
korunamamasi gerceklesmesi . . o
keskin gegisler olmasi ve gomiilii
olmasi kapi tasarimi
Hastanin mevcut Kazazedelerin
M17 | . o e . N .
Insan S saghginin kotiilesmesi | uzun siire denizde
- Can emniyetinin .
Emniyeti tehlikeve atilmasi . kalmalarina Can sali yerlestirme
M18 Y Kazanim 6liimle yetecek malzeme
sonuglanmasi bulunmamasi
Teknenin Hasta/miirettebatin Usturmaganin
bastankara - Bas usturmaca
M19 fiziksel olarak zarar olmamasi/ -
sirasinda zorluk . . R yerlestirme
. gormesi yetersizligi
cekmesi

Sekil 5. Saglik Personeli ve Hasta Yakini Alanlarinin Ayrilmasi
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Tablo 3.c. Deniz Ambulans Teknesi Hata Tiirii ve Etkileri Analizi (FMEA) (devami)

P . . .. | Potansiyel Potansiyel Gergeklesen
No. | Ihtiyag Potansiyel Hata Tiri Etkileri Nedenleri Onlemler
Miirettebatin
bazi limanlarda
Miirettebat Miirettebat [s kalitesinin temel ihtiyaclarini | Tekneye mutfak
M20 . . pess - : al .
Motivasyonu motivasyon eksikligi diismesi karsilayabilecegi yerlestirme
sartlarin
bulunmamas:
Tiim kazazedelere
Kurtarma . . ;
Olay Yeri operasyonunun ulasamama Genis alandaki Insansiz hava
M21 . L durumunda can kontroliin araci (Drone)
Kontrolii verimli N . L o .
erceklestirilememesi giivenliklerinin saglanamamasi yerlestirme
5 tehlikeye atilmasi
Teknenin Den.lzden veya farkh Hastanin can Bir¢ok farkli hava | Jiroskoplu
. . deniz tagitlarindan P - e
M22 | Dinamik R emniyetini sartinda teknenin | stabilizatér
o hastanin emniyetli . .
Stabilizasyonu . tehlikeye atmak stabil kalamamasi | eklenme
sekilde alinamamasi
Deniz veya
farkl tekneden 150 kilogram
M23 hasta naklinde kapasiteli ving
efektif bir sistem yerlestirme
bulunmamas
Denizdeki veya farkl
deniz tasitlarindaki Hastanin can i i
Kurtarma hastanin emniyetli emniyetini Kig gzuglerte;lm ‘]l'(
i . mx 2.5 molara
sekilde alinamamasi tehlikeye atmak Deniz veya farkl tasarlanmasi
tekneden hasta
M24 . . ve4mx0.5
naklinde yeterli . .
m ek bir sabit
alan bulunmamasi
platform
konulmasi
Saglik personelinin
< . hastadan aldig1 Ses yalitimi
Saglik personeli ve bilgileri yanl Ses izolasyon iiksek olan
M25 | Ses izolasyonu | hasta arasinda etkili & yaniy yasy! y
P anlamasi sonucu yetersizligi kapilarin
iletisim kurulamamasi R
tedavi siireci kullanilmasi
uzamasl

(a) Mevcut Tekne

Sekil 6. Yeni Havalandirma Sistemi

(b) Tasarlanan tekne
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Tablo 4. Mevcut ve Tasarlanan Tekne icin RPN degerleri

Mevcut Tekne Tasarlanan Tekne
?::3 Siddet Olasilik | Saptanabilirlik RPN S (0] K RPN
M1 8 5 2 80 8 3 2 48
M2 8 5 2 80 8 3 2 48
M3 8 8 2 128 8 2 4 64
M4 7 2 8 112 7 1 7 49
M5 7 5 5 175 7 2 3 42
M6 8 4 1 32 2 2 1 4
M7 8 3 1 24 1 2 1 2
M8 4 6 2 48 2 5 4 40
M9 6 6 1 36 2 3 1 6
M10 7 3 1 21 5 2 1 10
M11 8 5 1 40 3 3 1 9
M12 6 8 1 48 3 4 1 12
M13 8 4 1 32 3 4 1 12
M14 5 5 1 25 2 3 1 6
M15 7 6 1 42 3 3 1 9
M16 7 7 1 49 3 3 1 9
M17 9 3 8 216 6 2 4 48
M18 10 3 1 30 3 2 1 6
M19 5 9 2 90 4 7 2 56
M20 4 3 6 72 2 3 8 48
M21 9 5 6 270 6 2 2 24
M22 7 4 2 56 4 2 3 24
M23 6 5 5 150 3 5 3 45
M24 6 5 5 150 3 5 3 45
M25 7 9 2 126 4 5 4 80

(a) Mevcut Tekne

Sekil 7. Mevcut ve Rayli Sedye Sistemleri

(b) Tasarlanan Tekne
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4) Tedavi ortaminin olusturulamamasi gilicligii riski (M10), tasinabilir bir
riski, M6 ve M7 numaralariyla kilolu ya rampa sistemi tasarimiyla giderilmistir.
daikiden fazla hastanin aynianda tedavi  8) Mevcut teknede, seyir sirasinda saglik
edilememesi riskleri olup, sedyeler personelinin  dengesini  saglayacak
arasi rayll sistem tasarimi ile bu risk tutamak olmamasi nedeniyle meydana
ortadan kaldirilmaya c¢alisiimistir. Bu gelebilecek yaralanma riski (M11),
sayede, sedyeler birlestirilebilmekte ve tutamak tasarimi ile giderilmistir (Sekil
ayni anda birden fazla sedyenin aktif 8).
kullanimina olanak saglanmaktadir = 9) Tablo 3.b’de verilen sebeplerden dolay:
(Sekil 7). saglik personelinin tedaviye hazirlik

5) Isik yetersizligi sonucu olusabilecek vakit kaybi riskleri M12, M13, M14 ve
riskler (M8), aydinlatma sisteminin M15 olup, serum askilarinin tutamaklara
sedyelere  paralel ve personelin aparatla asilmasi, dolap kapak tasarimi,
performansini attirici sekilde sedye yolu dlizenlemeleri ve tibbi
konumlandirilmasiyla iyilestirilmistir. malzeme yer degisimi ile giderilmeye

6) Yanlis zemin malzemesi secimi (M9) calisiimistir (Sekil 9) .
hasta naklinde risk olusturmakta 10)insan emniyetine iliskin riskler M16,
ve oOziinde mevcut teknede kaygan M17, M18 ve M19 ile belirtilmistir. Oval
ve cilali bir zemin se¢iminden gecislere sahip i¢ tasarim, gomiili kapi
kaynaklanmaktadir (Sekil 7.a). Kaymaz kulplari, tekne iist giivertesine can sali
zemin malzemesi se¢imi ile potansiyel yerlestirilmesi ve bas kisim usturmaca
riskler giderilmistir (Sekil 8). tasarimi ile riskler azaltilmistir (Sekil

7) Liman ile tekne arasindaki kot farki 10 ve 11).

sebebiyle hastanin tekneye alinma

Sekil 8. Tutamak Tasarimi

(a) Mevcut Tekne

(b) Tasarlanan Tekne

Sekil 9. Miidahale Siiresini Azaltmaya Yénelik lyilestirmeler
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(a) Mevcut Tekne

Sekil 10. Can Sali Yerlesimi

11)Miirettebat motivasyon kaybi

riski
(M20)'nin  azaltilmasinda, personel
ile yapilan degerlendirilmeler
neticesinde tekne biinyesine mutfak
yerlestirilmesine karar verilmis ve
personelin  konforu iyilestirilmeye
calisiimistir (Sekil 12).

12)Mevcut teknede kurtarma operasyonu

verimsizligi riski (M21), tekneden genis
alanda kontrol imkanini saglayacak
bir drone eklenmesiyle azaltilmaya
¢alisilmis ve bu sayede Kkurtarma
operasyonlari i¢in tekne daha verimli

(a) Mevcut Tekne

Sekil 11. Usturmaga Yerlesimi

/

(b) Tasarlanan Tekne

hale getirilmistir (Sekil 13).

13)Denizden veya farkli deniz tasitlarindan

hastanin emniyetli sekilde alinamamasi
riski (M22), jiroskoplu stabilizator
eklenmesiyle ¢oziilmistir.

14)Hastanin emniyetli bir sekilde tekneye

alinama riski M23 ve M24 ile verilmistir.
Mevcut teknede, kullanilan ving kilolu
hastalar i¢in uygun ve kullanish bir
konumda olmayip, teknede hasta nakli
icin yeterli alan bulunmamaktadir.

Kurtarma operasyonlarinda kullanilmak
uzere

kaldirma  kapasitesi 150

(b)Tasarlanan Tekne

Sekil 12. Mini Mutfak Tasarimi
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kilogram olan bir ving yerlestirilmesi,
ki¢ giivertenin 4 m x 2.5 m olarak
tasarlanmas1 ve bu alana ek 4 m x
0.5 m boyutlarinda sabit bir platform
yerlestirilmesi ile riskler azaltilmaya
calisiimistir (Sekil 14).

15)Mevcut teknede ses yaliimh kapilar
bulunmamaktadir.  Saglik  personeli
ve hasta arasinda etkili iletisim
kurulamamasi riski (M25)’in azaltilmasi
icin tekne bas ve ki¢ tarafinda ses
yalitiml yeni kapi tasarimi yapilmistir
(Sekil 15).

?/

(a) Mevcut Tekne
Sekil 14. Ving Yerlesimi

(a) Mevcut Tekne

Sekil 15. Pantografik Kapilar

5. Sonug ve Oneriler

Risk Tabanli Tasarim ve Amac¢ Tabanl
Diizenlemeler, denizlerde gerceklesen
cevresel kirlilikleri, can ve mal kayiplarini
azaltma hususunda ¢ok biiylik énem arz
etmektedirler. FMEA yontemi ise, bir
sistemde ya da tasarimda olusabilecek
hatalar1 proaktif bir sekilde tespit ederek
sistem emniyetine biyilik katki saglayan
bir yontemdir. Calismada, mevcut bir
deniz ambulans teknesi icin risk analizi ve
emniyet degerlendirmesi yapilmistir. Bu
kapsamda, FMEA teknigi kullanilmis, sistem
iizerinde etkili olabilecek hata tiirleri tespit
edilmis, tiim hata tiirlerinin RPN degerleri
hesaplanmis, potansiyel risklerin RPN
degerlerini azaltacak onlemler alinmis ve
risk tabanli tasarlanan ambulans gemisi
icin RPN degerleri yeniden hesaplanmistir.
Calismada, daha givenilir bir ambulans
teknesi tasarimi gerceklestirmis ve bu
sayede hasta ve personel emniyetinin
iyilestirilmesine katkida bulunulmustur.

(b) Tasarlanan Tekne

(b) Tasarlanan Tekne
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Tiirkiye’de Risk Tabanli Gemi Tasarimin
ve  Ama¢  Tabanli  Diizenlemelerin
akademik cevreye ve gemi endiistrisine
kazandirilmast ve etkin bir sekilde
kullanilmasi, minimum risk maksimum
fayda eksenini optimum seviyede tutan
tasarimlarin gergeklestirilmesine biiyiik
bir katki saglayacaktir. Gelecekte yapilacak
calismalarda, RPN hesaplamasinda bulanik
mantig1 ve/veya farkhi agirliklandirma
prensipleriniyadadayaniklilikmiihendisligi
prensiplerini (Principles of Resilience
Engineering) icerisine katan yaklasimlar
kullanilarak sistem emniyetini yiikselten
tasarimlar elde edilmeye ¢alisilacaktir.
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Abstract

In this study, 2-D wave making characteristics of a submerged hydrofoil has been investigated in a
numerical fashion. Experimental data available for different depths of submergence and flow velocities
have been compared to the results obtained by a commercial RANS CFD code and an in-house SPH
code. The capabilities of the numerical approaches in terms of capturing the free surface deformation
have been assessed. At high Froude numbers, the induced wave profiles have been observed to exhibit
an unsteady nature by both numerical methods. The pressure contours obtained from the numerical
analysis have also been compared with each other. It has been seen that the agreement between the
results of the well-established RANS method and recently progressing SPH technique is encouraging for
further development.

Keywords: Open Channel Flow, CFD, SPH, RANS, Hydrofoil, Free Surface Hydrodynamics.

Serbest Yiizeye Yakin Bir Kanada Ait Dalga Karakteristiginin Sayisal Teknikler ile
Incelenmesi

Oz

Bu ¢alismada, serbest su yiizeyine yakin bir hidrofoil etrafindaki akis, yani 2 boyutlu dalga yapimi
problemi sayisal olarak incelenmistir. Deney sonuglart farkli derinlikler ve akis hizlarinda RANS
hesaplamali akiskanlar dinamigi kodu ve interpolasyonlu parcacik hidrodinamigi(IPH) yéntemi
ile karsilastirilmistir. Sayisal yaklasimlarin serbest su ylizeyi deformasyonunun tahmini agisindan
kabiliyetleri degerlendirilmistir. Ozellikle yiiksek Froude sayilarinda, indiiklenen dalga profillerinin, her
iki sayisal yontemde de yiiksek mertebede zamana bagh (kararsiz) bir dogasi oldugu gézlemlenmistir.
Sayisal analizden elde edilen basing hatlart da birbiriyle karsilastirilmigtir. Sayisal ¢6ziim teknikleri
agisindan gelisimini biiyiik 6lctide tamamlamis RANS yonteminin sonuclari ile gérece yeni sayilabilecek
ve halen gelisimini devam ettirmekte olan [PH yénteminin sonuclari arasindaki uyumlulugun gelecek
arastirma ¢alismalari agisindan timit verici oldugu goriilmiistiir.

Anahtar Kelimeler: Acik Kanal Akisi, HAD, IPH, RANS, Hidrofoil, Serbest Su Yiizeyi.
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1. Introduction

Recently, particle-based numerical
methods are gaining popularity in the field
of numerical hydrodynamics. The meshless
nature of the method is a promising
feature for the method. In this study, the
flow around a submerged hydrofoil will
be investigated by the well-established
RANS CFD utilizing a commercial package
and Smoothed Particle Hydrodynamics
(SPH) by an in-house code. Results will be
compared with experimental data.

Hydrodynamics of submerged bodies
is of interest mainly in the fields of naval
architecture and fluid dynamics. Up
to now, the wave profile induced by a
submerged body has been investigated by
various researchers. There are numerous
experimental studies that may be utilized as
validation cases for numerical techniques.
Up to now, researchers have primarily
used potential methods and RANS CFD
for investigation of the performance of
submerged bodies.

Salvesen’s [1] work in 1966 clearly
proved the importance of the effect of
nonlinearity at the free surface, and it shows
how results may be improved by the second
order theory than by the linear theory.

Duncan [2] in 1983 experimented with
NACA 0012 hydrofoil and measured the
wave profile for different submergence
values, incidence angles, and flow velocities.

Calisal et al [3] studied the numerical
results of the potential theory and
compared them with the experimental
results given by Salvesen. The iterative
solution was observed to give better results
than the first order solution of Salvesen but
not as good as the second order solution
if the experimental values are used as a
standard for comparison.

N. Xie and D. Vassolos [4] developed
a panel method for predicting the steady
flow around a submerged hydrofoil with
a finite aspect ratio under potential flow
assumptions. The technique utilizes

constant-strength doublets and source
density distribution around the hydrofoil.
After obtaining the solution of the doublets
onthesourcesattheinterface, the numerical
results of pressure, lift and resistance
coefficients and also wave profiles are
calculated for different Froude numbers
and depths of submergence to demonstrate
the influence of free surface and aspect
ratio performance of the hydrofoil.

Y. Uslu and S. Bal [5] have studied the
hydrodynamic forces, wave elevation
characteristics and distribution of pressure
around 2D and 3D bodies by boundary
element method. The boundary element
method is of iterative nature, which was
originally configured for both 2-D and 3-D
cavitating foil shapes and ship-like bodies
travelling with a fixed velocity beneath or
on the free surface has been applied to a
2-D hydrofoil with an angle of incidence.

Gretton et al have conducted [6] RANS
CFD simulations of a submerged foil. NACA
0012 hydrofoil at a Froude number of 0.567
has been used for the simulations. CFD
simulations examined the wave elevation
and the hydrodynamic forces and moments.

Rhee and Stern [7] studied Duncan’s
experiment with numerical techniques.
Analyses were comprised of the influence
of dimensional decoupling and solution
domain dimensions and it has been
concluded that breaking waves were
induced, possessing an unsteady wave
profile.

H. Ottans et al [8] used RANS CFD to
simulate a cylinder located beneath the
free surface under the influence of regular
waves with varying wave heights, wave
periods and different submergence depths.

As for the particle based solutions, B.
Boucasse et al [9] recently proposed SPH
based numerical scheme results which
tackle flow around cylinder beneath the
free surface with a numerous number test
cases depending on the submergence to
depth ratios and Froude numbers.
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The main objective of the present work is
to investigate 2-D wave making problem
in terms of two numerical approaches: (i)
mesh-based Reynolds Averaged Navier-
Stokes (RANS) and (ii) particle-based
Smoothed Particle Hydrodynamics (SPH)
methods. Free surface deformations
behind the profile are compared with the
experimental findings of the literature [1]
for two submergence levels of the profile
and three different Froude numbers for
each level.

2. Methodology

In the present study, the induced wave
profile of a hydrofoil under free surface
has been analyzed by RANS CFD and SPH
methods. The variation of wave profiles
with increasing depth is also investigated.
The utilized geometry and the experimental
results have been obtained from Salvesen’s
work [1]. The foil profile is given in Figure 1
and the channel geometry details are given
in Figure 2.
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Figure 1. Foil Thicknesses Along the Chord (mm)

Table 1. Test Matrix

h/D Fr
0.48 0.55 0.71 0.87
0.57 0.50 0.65 0.79

2.1. RANS Modelling

The experimental geometry has been
converted to a solution domain for RANS
CFD analysis by Rhinoceros and imported
to Ansys Design Modeler for Boolean
operations. The mesh generation has been
conducted by Ansys Mesher.

During the meshing process, utmost
attention has been paid to properly mesh
the surface of the hydrofoil and capture
the boundary layer and the free surface
elevation. A typical mesh in way of the
hydrofoil and the free surface is given in
Figure 3.

During the RANS simulations, ANSYS
CFX software has been used. VOF model
has been utilized for capturing the free-
surface. SST k-w turbulence model has
been used along with second order solver
and turbulence numerics.

Before the actual analysis, a grid
independence study has been planned
according to ITTC’s methodology [10].
The hydrofoil has been analyzed at 0.381
m depth for 1.676 m/s velocity. 5 different

=500

D=800

Figure 2. Channel Dimensions (mm)

The numerical test matrix is given in
Table 1.

Inflow velocities have been non-
dimensionalized by Froude number based
on submergence (h):

Fr:i (D

N

h

L=4500 — %y

Figure 3. Grid Density in Way of Hydrofoil and
Free Surface
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grids have been prepared with varying
mesh sizes in way of the expected free
surface region. A grid independent solution
in terms of maximum wave amplitude has
been achieved with the third solution, with
a total of 1,258,499 elements. The variation
of maximum wave amplitude with number
of cells is given in Figure 4.

0,55

o
(0]

Wave Amplitude(m)

0,45 J

0,4 T T T 1
o0 05 10 15 20
Number of Cellsx10¢

Figure 4. Variation of Wave Amplitude with Mesh
Density

The boundary conditions are given in
Figure 5. Due to the symmetric nature of
the flow, a half model has been utilized.

Figure 5. Boundary Conditions Used in The
Solution Domain for RANS Solutions

2.2. SPH Modelling

Smoothed Particle Hydrodynamics
(SPH) is a fully Lagrangian and meshless
method which has many intrinsic
advantages on the modeling of highly
non-linear violent free surface problems
[11]. These prominent capabilities on
the modeling of high-deformation free
surface flows attract the interest of the
researchers, especially in the field of
ship hydrodynamics, which results in

continuous investigation and exploration
studies on the development of the method
in the recent years [12, 13, 14].

This work also aims to put a prudent
contribution to the improvement and
expansion of SPH method by implementing
previously developed numerical scheme
[15] with an additional kernel gradient
correction treatment. To keep the
compactness of the text and prevent any
redundancy on the coherence of the paper,
readers are kindly referred to [16] for the
SPH discretization of governing equations.
Only new Kkernel gradient correction
algorithm which is firstly included into the
numerical scheme during the simulations
of this work is given as follows:

s
VW, =L(r)VW, (2)
ow. aw
x5 g
¥ ox ox
LGy=| Y ' A
j=1 oW, oW,
¥ ,
Ty . i
¥, %,
Here, superscript C denotes the

corrected kernel gradient, W, is the quintic
kernel function, r, is the position vector, V]
equal to the volume of each particle, xﬂ.and Vi
refer to the horizontal and vertical distances
between particles j’ and ‘7, respectively.

The boundary conditions in SPH
simulations are set as follows: To avoid the
possible grounding effects, the bottom wall
boundary condition is applied as free-slip by
generating ghostparticles [15]. Open channel
inlet and outlet boundaries are modeled as a
periodic boundary. The boundary condition
on the solid profile is modeled as no-slip. No
special treatment is implemented for the
free surface particles while SPH technique
naturally satisfies the dynamic free surface
condition (p=p,, ). During SPH simulations
57897 fluid particles and 784 solid particles
are assigned to discretize the problem
domain.
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3. Results and Discussion

Analysis by RANS and SPH methods
have been completed as per the test matrix
given in Table 1. As stated previously, the
main purpose of the work is to investigate
the capabilities of the numerical techniques
in terms of capturing the waves generated
by the submerged hydrofoil. With this
respect, the wave profiles obtained by
RANS CFD and SPH techniques have been
compared with Salvesen’s experimental
results and first and second order solutions
from the same study [1]. Results are given
for h/D=0.48 in Figures 6 a, b and c and for
h/D=0.57 in Figures 7 a, b and c respectively.

It is important to report that the
simulations are carried out at a constant
depth of the channel (D) for two
submergence levels of profile and it is
examined that utilization of higher depth
values does not alter the free surface
profiles. In order to keep the mesh
elements in an admissible range together
with avoiding grounding effects arises from
the bottom wall boundary, an optimum
value of D=8B00mm is observed to provide
sufficient accuracy in the results for each
submergence levels of the profile.

It is seen that the wave profiles
generated by the submerged hydrofoil,
obtained from the experimental study and
the numerical results tend to agree well as
the inflow velocity increases. At low speeds,
while the initial agreement between the
wave amplitudes is in a match, they tend
to deteriorate along the channel. The same
conclusion is also applicable to the 1st and
2nd order theory results. For the lowest
speed cases, as the magnitude of the wave
amplitude is at the order of two centimeters,
experimental uncertainties are expected
to reach relatively substantial levels when
compared to the higher speed cases. With
increasing depth, many compatible results
are obtained with both of the numerical
tools.

At higher

speeds, there 1is an

excellent agreement between RANS and
experimental results and the agreement
between experiments and SPH results
are substantially improved. While minor
deviations may exist in the amplitudes,
the length of the induced waves agree well
among all the methods.

Itisalsoworthnotingthat,athigh speeds,
transient effects have been captured with
both numerical tools. The induced wave
at high-speed cases has been seen to be of
unsteady nature; this being confirmed by
the disagreement between the experiments
and steady state RANS solution. With the
utilization of the unsteady solver, it has
been possible to capture the experimental
wave profile after a certain solution time,
and a repetitive wave profile variation has
been observed.

Apart from the wave profiles, the
pressure field inside the solution domain,
obtained from both numerical methods
have been compared. The pressure
values have been non-dimensionalized
into pressure coefficients by using
instantaneous  velocities.  Hydrostatic
pressure has been excluded from the total
pressure at all cases. For convenience, the
pressure coefficients for the highest inflow
velocity for both depths have been given in
Figures 8a and 8b.

Considering the unsteady nature
of the 2-d wave making problem, the
pressure contours obtained from the
numerical techniques are in reasonable
agreement between each other. It is the
authors’ opinion that it is not possible to
distinguish the uncertainty levels arising
from the unsteadiness in the flow field and
differences in the numerical approaches
of the techniques. As different order of
magnitudes have been adopted in the time-
stepping schemes -mainly owing to the
robustness of the commercial CFD package
enabling the use of higher time-steps- may
result in obtaining different instantaneous
pressure oscillations that tend to reflect
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the final wave profile. Additionally, the
resolution in the discretization of the flow
field varies substantially among the two
techniques, which may be considered as
a reason for the minor deviations in the
pressure coefficients.

4. Conclusions

The flow around a submerged hydrofoil
has been investigated by a commercial
RANS CFD package and an in-house SPH
code. Effect of submergence depth and
Froude number on the induced wave profile
has been investigated. Results have been
compared with experimental data from the
literature.

The agreement achieved between the
wave profiles near the vicinity of the trailing
edge at lower speeds tends to deteriorate
with the progression of the flow towards
the channel outlet.

The agreement of wave profiles at

data and numerical results are improved
substantially. RANS CFD and experimental
results show an excellent agreement and
SPH results tend to slightly overpredict the
wave amplitude.

As the uncertainties associated with
the experiment and numerical works
have not been thoroughly scrutinized
within the current scope of the study,
further work is planned in order to
quantify the uncertainties and obtain
more comprehensive conclusions.
ITTC’s methodology will be followed for
quantifying the uncertainties associated
with both RANS and SPH techniques.
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Figure 8. Contours of Pressure Coefficient for RANS (top) and SPH (bottom) Methods (a) h/D=48 and
Fr=0.87 (b) h/D=57 and Fr=0.79

References

[1]

[2]

(3]

[4]

Salvesen, S. (1966). On Second-
order Wave Theory For Submerged
Two Dimenional Body, Doctor of
Philosophy in the University of
Michigan.

Duncan, J H. (1983). The Breaking
and Non-breaking. Wave Resistance
of a Two-Dimensional Hydrofoil,
Journal of Fluid Mechanics, Vol. 126,
pp. 507-520.

Caligal, S.M. Géren, O. and Okan, B.
(1991). On an Iterative Solution for
Nonlinear Wave Calculatons, Journal
of Ship Research, Vol. 35,No 1, pp. 99-
14.

Xie, N. Vassalos, D. (2007).
Performance  Analysis of 3D
Hydrofoil Under Free Surface, Ocean
Engineering 34(8-9):1257-1264.

(5]

(6]

(7]

(8]

Usly, Y. and Bal, S. (2008) Numerical
Prediction of Wave Drag of 2-D and
3-D Bodies under or on a Free Surface,
Turkish Journal of Engineering and
Environmental Science, 32:177-188.
Gretton I, Bryden I,Couch ], and
Ingraml, M.(2010) The CFD Simulation
of a Lifting Hydrofoil in Close Proximity
to a Free Surface, International
Conference on Ocean, Offshore and
Artic Engineering, June 6-11,2010
Rhee, S.H.,Stern, F, (2002) RANS Model
for Spilling Breaking Waves, Journal of
Fluids Engineering, 124: 424-432
Ottens, H. Pistidda A, van Dijk R,
(2014). CFD Analysis of Waves Over a
Submerged Cylinder in Close Proximity
of the Free Surface, International
Conference on Ocean,Offshore and
Artic Engineering June 8-13,2014.

40



Ayyildiz et al. / JEMS, 2019; 7(1): 33-41

[9] Boucasse, B. Colagrossi, A. Marrone,
S. and Souto-Iglesias, A. (2017). SPH
modelling of viscous flow past a
circular cylinder interacting with a
free surface, Computers and Fluids,
146:190-212

[10] ITTC - Recommended Procedures
and Guidelines (2008) Uncertainty
Analysis in CFD Verification and
Validation Methodology and
Procedures

[11] Antuono, M. Colagrossi, A. Marrone,
S. and Molteni, D. (2010). Free-
surface flows solved by means
of SPH schemes with numerical
diffusive terms, Computer Physics
Communications 181:532-549.

[12] Oger, G. Marrone, S. Le Touze,
D. and De Leffe, M. (2016). SPH
accuracy improvement through the
combination of a quasi-Lagrangian
shifting transport velocity and
consistent ALE formalisms, Journal
of Computational Physics, 313:76-
98.

[13] Shadloo, M.S. Weiss, R. Yildiz, M. and
Dalrymple, R.A. (2015). Numerical
Simulation of Long Wave Run-up for
Breaking and Non-breaking Waves,
International Journal for Offshore
and Polar Engineering, 25(1):1-7.

[14] Ferrand, M. Laurance, R. Rogers,
B.D. Violeau, D. and Kassiotis, C.
(2013). Unified Semi-analytical Wall
Boundary Conditions for Inviscid,
Laminar or TurbulentFlows in the
Meshless SPH Method, International
Journal for Numerical Methods in
Fluids, 71(4):446-472.

[15] Ozbulut, M. Tofighi, N. Goéren, 0. and
Yildiz, M. (2018). Investigation of
Wave Characteristics in Oscillatory
Motion of Partially Filled
Rectangular Tanks, Journal of Fluids
Engineering, 140(4):041204-11
pages.

[16] Ozbulut, M. Yildiz, M. and Géren, O.
(2014). A numerical investigation
into the correction algorithms for
SPH method in modeling violent
free surface flows, International
Journal of Mechanical Sciences,
79:56-65.

41



© UCTEA The Chamber of Marine Engineers  Journal of ETA Maritime Science

This Page Intentionally Left Blank

42



Original Research (AR) Kokkiiliink / JEMS, 2019; 7(1): 43-50

Received: 13 March 2018  Accepted: 28 November 2018 DOI ID: 10.5505/jems.2019.03264

EMS

Journal of ETA Maritime Science OURNAL

Corresponding Author: Gérkem KOKKULUNK

Bir Dokme Yiik Gemisi Dizel Jeneratériiniin Farkh Yiikleri icin Enerji
ve Ekserji Analizi

Gorkem KOKKULUNK

Yildiz Teknik Universitesi, Gemi Insaat1 ve Denizcilik Fakiiltesi, Tiirkiye
gorkemk®@yildiz.edu.tr; ORCID ID: https://orcid.org/0000-0001-6788-2982

Oz

Enerji, sistemlerin is yapabilme yetenegidir. Ekserji ise bu enerjinin kullanilabilirligi veya yapilabilecek
maksimum is olarak tanimlanir. Bu ¢alismada turbo dolduruculu bir gemi dizel jeneratériiniin %25,
%50, %75 ve %100 yiik sartlart icin enerji ve ekserji analizi yapilmistir. Yapilan enerji ve ekserji
hesaplamalart sonucunda motorun %25, %50, %75 ve %100 yiik kosullarina gére I ve II Kanun
verimleri sirasiyla %34,29, %39,69, %42,01, %42,49 ve %3836, %44,38, %46,8 ve %47,04 olarak
hesaplanmistir. Maksimum saft giicti degerleri, motorun en ¢ok calistirildigt %50 ve %75 yiikler icin
sirasiyla 744,1 kW ve 1058,2 kW’ dir. Kullanilabilir enerji yani ekserji degerlerine bakildiginda ise en
yliksek potansiyelin maksimum yiikte 55,7 kW ile egzoz gazinda ve maksimum yiikte 160,9 kW ile
sogutma suyunda oldugu tespit edilmistir. Cevreden ve yaglama yagindan geri kazanilabilecek ekserji
degerleri ise yadsinamayacak kadar biiytiktiir.

Anahtar Kelimeler: Gemi, Enerji, Ekserji, Dizel Jenerator.

Energy and Exergy Analyses of a Bulk Carrier Diesel Generator for Different Loads

Abstract

Energy is the ability to do work of the systems. Exergy is defined as the availability of energy or the
maximum work to be done. In this study, energy and exergy analyses of a turbo charged marine diesel
generator is conducted for the loads of 25%, 50%, 75% and 100%. As a result of energy and exergy
analysis, the first and second law efficiencies of a engine at 25%, 50%, 75% and 100% load conditions are
calculated as 34.29%, 39.69%, 42.01%, 42.49% and 38.36%, 44.38%, 46.8% and 47.04%, respectively.
The maximum shaft power values are 744.1 kW and 1058.2 kW for 50% and 75% loads, respectively.
Considering the exergy values which means the available energy, the highest potentials are found as
55.7 kW at maximum load in the exhaust gases and 160.9 kW at maximum load in the cooling water.
The exergy values that can be recovered from the surrounding and lubricating oil are big enough not to
be neglected.

Keywords: Ship, Energy, Exergy, Ship, Diesel Generator.
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1. Giris

Dizel motorlar; gemilerde sevk ve
elektrik tiretim sistemlerinde kullanilirlar
ve gemilerde en fazla enerji tiiketen
makinelerdir. Bununla birlikte gemi
dizel motorlarinin enerji tiiketimlerine

bakildiginda; yakitla verilen enerjinin
biiyiik bir oraninin ceket sogutma
suyu, egzoz gazlari, yaglama yagi ve

hava ara sogutucusu vasitasiyla disari
atildigi bilinmektedir. Burada; enerjinin
kullanilabilirligi, bir baska ifade ile ekserji
kavrami ortaya ¢ikmaktadir [1].
Literatiirde enerji tiiketen farkli tiirde
makinelerin enerji ve ekserji analizleri ile
ilgili calismalara bakildiginda; Unver vd.
bir dizel motorun farkl yiik ve devirlerin
deneyler gerceklestirmis ve sonug olarak;
dizel motorun birinci kanun veriminin %30,
ikinci kanun veriminin de %65 civarinda
oldugunu hesaplamiglardir. Ayrica dizel
motorun is yapabilme kapasitesine sahip
enerjisini de %35 civarinda oldugunu
belirtmislerdir [2]. Yasar ve Ali yaptiklari
calismalarinda, bir dizel motorunda
biyodizel yakit kullanilmasi durumu igin,
enerji ve ekserji analizleri yapmislardir.
Calismalarinin sonucunda da; dizel yakiti
ve pamuk ile soya yagindan elde edilen
biyodizel yakitlar: kullanilmasi durumunda
ekserji verimlerini sirasiyla %31,6, %29,3
ve %29,7 olarak tespit etmislerdir [3].
Khoobbakht vd. yaptiklari ¢alismada; dizel
motorda biyodizel, etanol ve dizel yakiti
kullanilmast  durumlar1 incelemislerdir
ve ekserji veriminin motor yuki ve
devriyle birlikte arttigini belirtmislerdir.
Dizel motorda enerji kayiplarini 71,36
kW ve 1s1l verimini de %36,61 olarak
hesaplamislardir [4]. Abusoglu ve Kanoglu,
dizel motor kullanilan kojenerasyon
sistemlerinin  ekserji  verimlerini ve
emisyon 6zelliklerini incelemislerdir. Dizel
motor kullanilan sistemin, buharh gii¢
sistemleri ile karsilastirmasi sonucunda
yakit tiiketiminde %34,8, NO_, CO, ve SO,
emisyonlarinda da sirasiyla %87.6, %50

ve %41.3 azalma oldugu hesaplanmistir
[5]. Ozkan yaptifi calismasinda, bir dizel
motorun farkhi yik ve yakit piskiirtme
basinglarindaki enerji ve ekserji analizlerini
gerceklestirmislerdir [6]. Baldi vd. bir yolcu
gemisinin enerji ve ekserji analizlerini
yapmis ve sonug olarak; ana makine, dizel
jenerator ve kazanin ekserji verimlerini
sirastyla %34,7, %38,3 ve %?29,2 olarak
hesaplamislardir [7]. Baldi vd. yaptig1 bir
diger calismada; bir tanker gemisindeki
sistemlerin enerji ve ekserji analizini
yapmislardir. Gemi sevk sistemi, kazan ve
dizel jenerator enerji harcamlarini, tim
enerji harcaminin sirasiyla %701, %16,5’i
ve %13,5'i, olarak tespit etmislerdir [8].
Ghazikhani vd. turbo dolduruculu bir dizel
motorda, farkli devirlerdeki ekserji geri
kazaniminmi ve 0zgil yakit tiiketimindeki
meydana gelecek azalmalariincelemislerdir
[9]. Chintala ve Subramanian hidrojen
yakith bir dizel motorun enerji ve ekserji
analizini yapmislardir [10].

Literattirdeki farkl enerji sistemleri i¢in
yapilan ¢alismalara bakildiginda, Bashan
ve Parlak bir geminin sogutma sisteminin,
degisken deniz suyu sicakliklari icin ekserji
analizini yapmislardir. Sonug¢ olarak ise
deniz suyu sicakliginin azalmasi ile sogutma
tesir katsayisi ve ikinci kanun veriminin
arttigini, ekserji yikimlarinin ise azaldigini
tespit etmislerdir [11]. Turan ve Aydin [12]
aeroderivetif gaz tiirbininin, Coban vb.
[13] bir helikopter motorunun, Kaya vb.
[14] bir kagit fabrikasindaki kojenerasyon
sisteminin, Tekel [15] termik santrallerin,
Bozoglan vb. [16] bir zeytinyag1 rafinasyon
tesisinin, Giingor [17] bir kombine ¢evrim
santralinin, Yildiz [18] bir entegre demir
celik tesisinin enerji ve ekserji analizlerini
yapmislardir.

Sonuc olarak; bu ¢alismada literatiirden
farkli olarak, gemilerde atik 1s1 potansiyeli
olanfakatdegerlendirilmeyenveuygulamasi
olmayan gemi dizel jeneratorlerinin, farkl
yuk sartlar1 icin enerji ve ekserji analizi
gerceklestirilmistic.  Ornek bir durum
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degerlendirmesi yapmak amaciyla, M/V
ince Ege gemisinde kullanilan 660 kW’ Ik
dizel jenerator verileri ile hesaplamalar
gerceklestirilmigti.  {lk  olarak enerji
dengesi yani sogutma suyu, yaglama yagi,
egzoz gazi, ¢evre ve sirtiinme kaynakl
kayiplar hesaplanmistir. Sonrasinda ekserji
dengesi hesaplanmistir. Birinci ve ikinci
kanun verimleri Kkarsilastirmali olarak
verilmistir. Ayrica tersinmezlikler ve
maksimum saft giici degisken yiik sartlari
icin hesaplanmistir.

2. Materyal ve Metot

M/V Ince Ege gemisi ve enerji-ekserji
analizi yapilan dort stroklu gemi dizel
jeneratortiniin 6zellikleri sirasiyla Sekil
1’de ve Tablo 1'de gosterilmistir.

Tablo 2’de enerjive ekserjianaliziyapilan
motorun performans parametreleriyle ilgili
%25, %50, %75 ve %100 yiikleri icin test
degerleri verilmistir.

Tablo 2. Gemi Dizel Jeneratdirti Test Degerleri

Yiik/Parametre | %25 | %50 | %75

Yakit Mili (Rak)
Pozisyonu, mm

%100

8 11 14 18

Giig, kW 165 330 495 660
0YS, g/kWh 242,8 1 209,9 | 198,3 | 196,2
Giris Hava

Sicakligy, °C 43 43 45 46

Giris Hava
Basinci, barg

Yag Sicakligy, °C 70 71 71 71
510 | 510 | 5,10 5,10

0,36 | 1,02 1,84 2,75

Yag Basinci, barg

Ortalama Egzoz
Sicakliklari, °C

Turbo
Doldurucu Giris 380 457 508 530
Sicakligy, °C

Turbo
Doldurucu Cikis 330 368 372 362
Sicakligy, °C

350 388 415 445

Sekil 1. M/V Ince Ege

Tablo 1. Gemi Dizel Jeneratériiniin Ozellikleri

Silindir Sayisi, adet 6
Nominal Giic@%100 Yiik, kW 660
Strok, mm 240
Silindir Capi, mm 160
Devir, d/d 1200
Sikistirma orami 15,2:1
Ortalama Efektif Basinc@100 218

Yik, bar

Tablo 3’te gemi dizel jeneratdriiniin
performans Ol¢timlerinde kullanilan
cihazlarin 6zellikleri verilmistir.

Sekil 2’'de enerji ve ekserji analizi i¢cin
kullanilan motor ve sistemleri igin sinir
sartlar belirtilmistir. Hava turbo doldurucu
vasitasiyla ara sogutucudan gecerek yanma
odasina girmektedir. Yanma sonu triinler
de turbo doldurucunun tiirbin tarafindan
gecerek atmosfere atilmaktadir. Sogutma
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suyu sisteme girmekte ve c¢ikmaktadir.
Sistem icerine giren ve ¢ikan bir baska
bilesen de yaglama yagidir. Sistemden
cevreye 1sinimla atilan 1s1 da “gevre” olarak
belirtilmistir.

Tablo 3. Olgiimlerde Kullanilan Cihazlarin
Ozellikleri

Sogutucu

!

Parametre Olgiim Aralig1 | Sapma Degeri

Giig 0-1400 kW +%0,5

Yakit Debisi 0-200 kg +9%0,025

Giris Havasi 0-150 °C £0,14°C

Sicakligi

Giris Havasi 0-4 bar £9%0,3

Basinci

Egzoz Gaz 50-650 °C +0,9°C

Sicakligy

Sogutucu 40-120 °C £0,6°C

Sicakligy

Yakit Sicakligi 0-160 °C +1,2°C
Hava Egzoz

Burada Q_ sogutmaya harcanan 1siy),
ny yﬁlgl?ma yag ile c¢ikan isiy1 \./.e.WSﬁr
ise stirtinme kaynakli kayip giicii ifade
etmektedir. Siirtlinmeye harcanan giig ise;

L 1:””” XV, xnxi (2)

Burada P . surtinme ortalama basinc,
v, strok hacmini, n devir sayisini ifade
eder. Yanma denklemi ve egzozla atilan 1s1

asagidaki verilmistir.
Cijr‘i' miut 01 +3?6;V2 }—mCO: CO: *nfoc‘O'*'nH:oH:O'*'ﬂH: H: +ﬂl\.-2 JN!I':
(3)

=0y A, Higy Ao, g My, Ay i Mty Al
(4)

Denklem (3) analizde kullanilan bes
bilesenli yanma denklemidir. Burada n
molar debi, AH hissedilebilir entalpi, A
hava fazlahk katsayis1 ve O . teorik hava
miktarini ifade etmektedir.

2.2. Ekserji Dengesi

Asagidaki hesaplamalar igin ekser;ji
analizinde kullanilan standart hava sartlari
icin ilgili gazlarin mol oranlar1 Tablo 4’te
gosterilmistir.

Tablo 4. Ekserji Analizinde Kullanilan Standart
Hava Sartlart [19]

1geA ewejfes

Sekil 2. Termodinamik Agik Sistem

2.1. Enerji Dengesi

Yapilan hesaplamalar MATLAB
R2017b ve Engineering Equation Solver
(EES) V10.421 programlar1 kullanilarak
gerceklestirilmistir.

Sistemin enerji dengesi asagida ifade
edilen denklem (1) de belirtilmistir.

p};@’r =Qmﬂ1.'+gss +Q¢e| re +~O_13r _Qeg:o: W siir (1

Gazlar Mol Orani, %
N, 75,670

0, 20,350

H,0 3,03

Co, 0,0345

co 0,0007

Sistemin ekserji dengesi asagida ifade
edilen denklem (5) de belirtilmistir.

Wmﬁ.ura&v = Ejva * E_m.h.r HEg E(m'e tEy - Eeg:o:

Burada E

E

hava’ yakit’ Ess’ Eyy’

asagidaki sekilde ifade edilmistir.

cevre

(5)
ve E

egzoz.
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Ehm'a=”.’hm‘ax(hﬂ:m‘n_rﬂsﬂm“a] (6)
E _=m . xH [1 0422440 0119“2—%}
yaqr yamt ] ¢
(7)
. ¢ T

E =0~ {1_ fm] (8)

\ 'Tsdld‘?

j T..

il gevre
El’\ Q_l,r i [I ¢ L (9)

Bovde

. . I
E{e\re = Q;{m'e s [I_TW‘_"] (10)

govde

T 500 160 sogutma suyu giris ve ¢ikis
sicakliklarinin ortalamasi alinmistir
[19]. E e esitligindeki h ve c alt indisleri
yakitin kimyasal formiiliindeki karbon
ve hidrojenin alt indisleridir [20]. Egzoz
ekserji, termomekaniksel ve kimyasal

ekserjiler yardimiyla hesaplanmistir.

Eeg:o: = Eeg:a:,.tim 5 (11)

egzoz . mn

Maksimum saft giici bir baska sekilde
asagidaki gibi ifade edilir.

;aﬁ ;m esp (12)

H;aﬁgnah =

Birinci ve ikinci Kanun verimleri;

W
__saft 13
”I Q_mn\:r ( )
-wﬁ
W=t 14
B W,sqﬁ merks ( )

Burada S, sistemin entropi iretimidir.
Tersmmezllkler de asagidaki sekilde ifade
edilmistir.

4= T;'m're P~ ;qf! ks~ (gf =Wlmj1".lp (15)

3. Bulgular ve Degerlendirmeler

Bu ¢alismada %100 ytikte 660 kW saft
giicline sahip bir dokme yiik gemisinin gemi
dizel jeneratortiniin farkli yikleri (%25-
%50-%75-%100) icin enerji ve ekserji
analizleri yapilmistir.

Sekil 3’te analiz yapilan motorun %25,
%50, %75 ve %100 yilklerde c¢alismasi
durumlar1 icin egzoz gazi, yaglama yagi
ve sogutma kaynakli 1s1 kaybi (enerji
dengesi) ve ekserji gosterilmistir. Sekilden
de goriilecegi gibi egzoz gazinin ekserjisi
motorun yogun olarak calistig1 %50 ve %75
yukler icin sirasiyla 92,1 kW ve 131,1 kW
olarak hesaplanmistir.

Sekil 4’te gemi dizel jeneratdriiniin farkl
yukleri icin 1. ve II. Kanun verimlerinin
karsilastirilmasi verilmistir. Sekilden de
goriildigi iizere motorun %50 ve %75
yukleri icin ekserji yani I. ve II. Kanun

1600 —#—Qegzoz. kW

1400 —*—Qyaglama. KW

= 5 ~o— Qsofutmaihava+ceket), KW
= 1200 Qrakat, kW
£ 1000 ——Qpevre kW
2 —— Wisiirtimme, kW
é 800 Waft, KW
E' 600
= .
400 P—
200 Tl
F | 9
0% 20% 40% 0% 0% 100% 12006
Motor Yiiki
1600  —e—Eegzoz, kW
1400 —a— Eyaglama, kW
= +— Esogutmaihava-+ceket), kW
= 1200 Eyakat, kW
5;. 1000 —#—Ecevre, kW
= —#—Ehava, kW
-3 800 Wsaftmaks, kW
=
z 600
z
=400
200 T =
0 [ —— & = :
0%a 20% 40% 60% 0% 100% 120%%

Motor Yilki

Sekil 3. Gemi Dizel Jeneratérii icin Enerji ve
Ekserji Dengeleri

verimleri arasindaki fark %4,69 ve %4,79’
dur. Yani varolan enerjinin %4,69 ve
%4,79’'luk kismi halen geri kazanilabilir
ve motor verimi %47’ler mertebesine
¢ikartilabilir.
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Sekil 5’te gemi dizel jeneratdériiniin
farkhyiiklerdekimaksimumkullanilabilir
saft giicii ve kayiplar hesaplanmistir.
Maksimum saft giici motorun en ¢ok
calistirildigi %50 ve %75 yiikler igin
sirasiyla 744,1 kW ve 1058.2 kW ve yine
bu yikler icin kayiplar sirasiyla 414,1
KW ve 563,2 KW olarak hesaplanmistir.

T 4% P
: # e——t
2 a0% - N
= v ,/
E $54 .// —o— L. Kanun Verimi
o —o—II Kanun Verimi
E 30%

25%

0%a 25% 50% 75% 100% 125%

Motor Yiikil

Sekil 4. Farkli Motor Yiikleri icin I. ve II. Kanun
Verimlerinin Karsilastirilmasi

1600

1400 -
= g
Z 1200 o~
= 1000 o
& ~
= 800 i
= A
E 600 // —o—Wshaft, maksimum, kW
“ﬂ 4 .'/.
= 400
200
0
0% 25% S0 5% 100% 125%

Motor Yilkil

Tablo 5’te gemi dizel motorunun
enerji dengesi gosterilmistir. Yakitla
giren enerjinin motorun %50 ve %75
yikleri i¢i sirasiyla %60,31 ve %57,99’
u yaglama yagina, slrtiinmeye, egzoz
gazina c¢evreye, hava ara sogutucusu
ve sogutma suyuna gitmektedir. Sonug
olarak da %25, %50, %75 ve %100 yiik
sartlar1 i¢in verimler (I. Kanun) sirasiyla
%34,29, %39,69, %42,01 ve % 42,49
olarak hesaplanmistir. Gorildigi iizere
en biiyiik kayiplar egzoz gazi ve sogutma
suyuna gitmektedir.

Tablo 6'da gemi dizel motorunun
ekserjisi gosterilmistir. Tablodan da
goriildigi iizere en fazla ekserji degeri
egzoz gazinda ortaya c¢ikmistir. Ayrica
sogutma suyu ile atilan enerji, 6zellikle
hava ara sogutucusu ve ceket sogutma
suyu ile geri kazanilabilecek enerji de
oldukga fazladir.

- o
= o
(=21
b
\

z > ol

g 500 /../

g 400

?; 300 o —o—Whayiplar/ Tersinmezlikler, KW
e 200

=
= &

0% 25% 50% 5% 100% 125%
Motor Yiikii

Sekil 5. Gemi Dizel Jeneratériiniin Farkl Yiikleri icin Maksimum Saft Giicii ve Kayiplar

Tablo 5. Gemi Dizel Jeneratériiniin Enerji Dengesi

. ENERJi DENGESI
vik s S | ol S "
%25 481,2 31,9 120,2 58,3 6,5 99,3 165,0
%50 831,5 55,1 207,7 36,3 13,1 189,3 330,0
%75 1178,3 78,1 294,3 19,0 19,7 272,2 495,0
%100 1553,4 103,0 388,0 45,8 26,3 330,3 660,0
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Tablo 6. Gemi Dizel Jeneratértiniin Ekserji Dengesi

EKSER]Ji DENGESI
Yik 'yakit ! 'yaglama’ sogutma’ cevre’ egzoz’ Iz% ’ saftmaks ’ kII;I/
%25 509,8 4,6 17,3 9,3 48,3 0,204 430,4 265,4
%50 881,0 7,9 29,8 7.1 92,1 0,376 744,1 4141
%75 1248,3 11,2 42,3 5,6 131,1 0,584 1058,2 563,2
%100 1645,7 14,8 55,7 10,4 160,9 0,784 1404,0 744,0

4, Sonuglar ve Oneriler

Bu c¢alismada bir turbo dolduruculu
bir gemi dizel jeneratdriintiin farkl yiik
sartlarinda enerji ve ekserji analizi
gerceklestirilmistir. Yapilan enerji analizi
sonucunda yaglama yagina, siirtiinmeye,
egzoz gazina ¢evreye, hava ara sogutucusu
ve ceket sogutma suyuna atilan enerji
sonucunda safta aktarilan giiclin motor
yikiine gore sirasiyla 165 kW, 330 kW,
495 kW ve 660 kW oldugu goriilmiistir.
I. Kanun verimleri ise %34,29, %39,69,
%42,01 ve %42,49 olarak tespit edilmistir.

Ekserji analizi sonucunda %25, %50,
%75 ve %100 a ise II. Kanun verimleri
motor yilikiine baglh olarak sirasiyla

%38,36, %44,38, %46,8 ve %47,04 olarak
hesaplanmistir. Geri kazanilacak enerjilere
bakildiginda ise en yiiksek potansiyelin
egzoz gazinda ve sogutma suyunda oldugu
gorilmektedir. Sogutma suyunun, motorun
en fazla calistigi %50 ve %75 yiikler icin
ekserji degerleri sirasiyla 29,8 kW ve 42,3
kW olarak hesaplanmistir. Burada sogutma
suyu potansiyelinin biiytlik bir kismini hava
ara sogutucusu olusturmaktadir. Egzoz
gazl icin ise bu degerler sirasiyla 92,1 kW
ve 131,1 kW olarak tespit edilmistir. Son
olarak toplam enerjinin kullanilabilir kismi
yani toplam ekserji ise %25, %50, %75 ve
%100 motor yiiklerine gore sirasiyla 108,2
kW, 186,8 kW, 260,7 kW ve 334,9 kW olarak
hesaplanmistir.

Tesekkiir
Ince Denizcilik A.S. ve DPA & Teknik
Midiri Sayin Muh. A. Yasar CANCA

ya bu c¢alismada gemiye ait verilerin
kullanilmasinda sagladiklar1 desteklerden
otlri tesekkiir ederiz.

Kaynaklar

[1] Cengel, Y.A. ve Boles M.A. (2002).
Miihendislik Yaklasimiyla
Termodinamik.  Dordincii ~ Basim.

McGraw-Hill-Literatiir Yayinlar.

[2] Unver, U, Kaynakl, O. ve Kilic, M. (2002).
Icten yanmalh motorlarda ekserji
analizi lizerine bir calisma. Otomotiv
Teknolojileri Kongresi, 24-26 Haziran
2002, Bursa.

[3] Yasar A.ve Ali, A.A. (2016). Investigation
of effects of diesel and biodiesel fuels
on energy and exergy analysis in
Diesel Engines. Cukurova Universitesi
Miihendislik Mimarlik Fakiiltesi Dergisi,
2016:31(1):159-174.

[4] Khoobbakht, G, Akram, A, Karimi, M.
ve Najafi, G. (2016). Exergy and Energy
Analysis of Combustion of Blended
Levels of Biodiesel, Ethanol and Diesel
Fuel in a DI Diesel Engine. Applied
Thermal Engineering, 2016:99:720-729.

[5S] Abusoglu, A. ve Kanoglu, M. (2009). Dizel
Motorlu Kojenerasyon Sistemlerinin
Emisyon Ozelliklerinin incelenmesi. Is1
Bilimi ve Teknigi Dergisi, 2009:29(1):45-
53.

[6] Ozkan, M. (2015). A Comparative Study
on Energy and Exergy Analyses of a
CI Engine Performed with Different
Multiple Injection Strategies at Part Load:
Effect of Injection Pressure. Entropy,
2015:17:244-263.

49



© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

(8]

[10]

[11]

[12]

[13]

[14]

Baldi, F, Ahlgrenb, F, Nguyenc, T,
Gabrieliid, C. ve Anderssone, K. (2015).
Energy and exergy analysis of a cruise
ship. Proceedings of Ecos 2015 -
The 28th International Conference
on Efficiency, Cost, Optimization,
Simulation and Environmental Impact
of Energy Systems June 30-July 3,
2015, Pau, France.

Baldi, F, Johnson, H. Gabrielii, C.
ve Andersson, K. (2015). Energy
and Exergy Analysis of Ship Energy
Systems - The Case study of a Chemical
Tanker. International Journal of
Thermodynamics, 2015:18(2):82-93.
Ghazikhani, M. Hatami, M. Ganji,
D.D., Gorji-Bandpy, M., Behravan, A.
ve Shahi, G. (2014). Exergy recovery
from the exhaust cooling in a DI diesel
engine for BSFC reduction purposes.
Energy, 2014:65:44-51.

Chintala, V. ve Subramanian, K.A.
(2014). Assessment of maximum
available work of a hydrogen fueled
compression ignition engine using
exergy analysis. Energy, 2014:67:162-
175

Bashan, V. ve Parlak, A. (2016).
Degisken Deniz Suyu Sicakliklarinda
Calisan Bir Gemiye Ait Sogutma
Sisteminin Ekserji Analizi. Journal of
Eta Maritime Science, 2016:4(2):149-
155.

Turan, O ve Aydin, H. (2014). Exergetic
and exergo-economic analyses of an
aero-derivative gas turbine engine.
Energy, 74:638-650.

Coban, K., Colpan, O. ve Karakog, H.
(2016). Bir Helikopter Motorunun
Enerjive Ekserji Analizi. Siirdiirtlebilir
Havaciik  Arastirmalar Dergisi,
2016:1(1):26-38.

Kaya, A, Duymaz, M.M. ve imal, M.
(2016). Bir Kagit Fabrikasindaki
Kojenerasyon Tesisinin Enerji ve
Ekserji Analizi. KSU Miihendislik
Bilimleri Dergisi, 2016:19(2),58-69.

[15]

[16]

[17]

(18]

[19]

[20]

Tekel, E. (2006). Termik Santrallerin
Enerji ve Ekserji Analizi. Pamukkale
Universitesi, Fen Bilimleri Enstitiisii,
Yiiksek Lisans Tezi, Makine
Miihendisligi Anabilim Dal.

Bozoglan, E., Hepbasly, A. ve Giinerhan,
H. (2015). Bir Zeytinyagi Rafinasyon
Tesisinin Enerji ve Ekserji Analizi. 12.
Ulusal Tesisat Miithendisligi Kongresi
- 8-11 Nisan 2015/izmir.

Giingdr, A. (2013). Bir Kombine
Cevrim Santralin Ekserji Analizi.
Yiiksek Lisans Tezi, Istanbul Teknik
Universitesi, Enerji Enstitust,

Yildiz, G. (2016). Bir Entegre Demir-
Celik Tesisi Kuvvet Santralindeki

Ekipmanlarin  Enerji ve Ekserji
Analizlerinin ~ Yapilmasi.  Yiksek
Lisans Tezi, Karabiik Universitesi,
Fen Bilimleri Enstitisii, Makine

Miihendisligi Anabilim Dal.

Parlak, A., Erbas, Y, Yasar, H., Soyhan,
H. ve Deniz C. (2009). First and
second law analysis of a gasoline
engine for various compression
ratios. International Journal of Vehicle
Design, 2009:49:1-3:111-124.

Moran, M.J. ve Shapiro, H.N. (2000).
Fundamentals of Thermodynamics,

Wiley, New York.

50



Original Research (AR) Ildes & Gécer / JEMS, 2019; 7(1): 51-63

Received: 14 September 2018 Accepted: 10 January 2019 DOI ID: 10.5505/jems.2019.55376

EMS

Journal of ETA Maritime Science OURNAL

Corresponding Author: Aysu GOCER
Revealing Marketing Criteria of Customs Services: A Dyadic Approach

llkyaz ILDES, Aysu GOCER

[zmir University of Economics, Department of Logistics Management, Turkey
ilkyaz-ildes@hotmail.com; ORCID ID: https://orcid.org/0000-0003-2862-992X
aysu.gocer@ieu.edu.tr; ORCID ID: https://orcid.org/0000-0001-7343-7703

Abstract

The increasing importance of marketing services has led services industries to pursue ways of providing
better services and improve customer satisfaction in a competitive marketplace. Knowing what can
be promoted and what customers consider in choosing the service provider are important factors in a
strategic marketing plan. Recognizing core competences with customer expectations and perceptions
is undoubtedly the best tool for success. While services marketing has been studied for many services
industries, logistics, particularly customs services, is rarely addressed. Exploiting services quality and
perception scales, this qualitative study applied content analysis to semi-structured interviews to
explore the marketing criteria of customs service providers from a dyadic perspective within business-
to-business (B2B) services. Marketing criteria for customs services were categorized as company,
personnel, and service-oriented. Three genuine dimensions were created in accordance with their
relevance to the service provider company, employees working in the service provider company and
the service itself. The results reveal that customs services marketing criteria taken into consideration
by customers for service provider choice can be different when compared to other services within a B2B
environment. This study contributes to services marketing regarding customs services by comparing the
factors of logistics services quality and perception literature.

Keywords: Customs Services, B2B Marketing, Dyadic Approach.

Giimriik Hizmetlerinde Pazarlama Kriterlerinin Ortaya Cikarilmasi: iki Tarafli Bir
Yaklasim

Oz

Hizmet pazarlamasina verilen 6nemin giderek artmasi, hizmet sektértinii rekabetci pazarda daha iyi
hizmet saglama ve miisteri memnuniyetini iyilestirme ¢abasina sokmugtur. Stratejik bir pazarlama
planint benimsemek i¢in giiclii sekilde pazarlanabilecek yetkinliklerin ve miisterilerin hizmet saglayici
secerken temel olarak géz 6ntinde bulundurdugu faktérlerin farkinda olmalari oldukg¢a onemlidir.
Miisteri beklentilerinin ve algisinin yani sira temel yetkinlikleri bilmek, siiphesiz ki basariya giden
yoldaki en iyi aragtir. Hizmet pazarlamasi bir¢ok hizmet sektérii agisindan ¢alismalara kapsamli bir
sekilde konu edilmis olmasina ragmen digs ticaret sirketleri icin yadsinamaz éneme sahip gtimriik
hizmetleri neredeyse hi¢ calisilmamigstir. Hizmet kalitesi ve algist élgeklerinden yararlanilan bu
calismada pazarlama kriterlerini cift yonlii olarak ortaya koymak iizere hizmet saglayicilar ve miisteri
sirketlerle yiiriitiilen yari yapilandiriimis gériismelere icerik analizi uygulanmistir. Giimriik hizmetleri

To cite this article: ildes, I. & Goger, A. (2019). Revealing Marketing Criteria of Customs Services: A Dyadic Approach. Journal of ETA Maritime Science,
7(1), 51-63.
To link to this article: https://dx.doi.org/10.5505/jems.2019.55376
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pazarlamacilari icin sirket, personel ve hizmet odakli pazarlama boyutlari gelistirilmistir. Bu calisma,
lojistik hizmet kalitesi ve algisi literatiirtindeki benzer faktérlerle karsilastirma yaparak hizmet
pazarlamasina katkida bulunmaktadir. Hizmet saglayict sirket, hizmet saglayici sirket personeli ve
hizmetin kendisiyle ilgili 6zgtin nitelikte ii¢c boyut olusturulmustur. Calismanin sonucunda, miisterilerin
hizmet saglayici secimi yaparken géz ontinde bulundurdugu gtimriik hizmetleri pazarlama kriterlerinin
isletmeden isletmeye konseptinde diger hizmetlere kiyasla farklilik gosterebildigi ortaya konulmustur.

Anahtar Kelimeler: Giimriik Hizmetleri, Hizmet Pazarlamasi, Isletmeden Isletmeye Hizmet Sektért, Pazarlama Kriterleri

1. Introduction

In a B2B environment, customs services
are widely used by companies dealing with
import and export. For a foreign trade
company, customs services are essential for
managing the complex liabilities specific
to each country in terms of international
commerce. Customs brokers mainly carry
out customs clearance transactions, arrange
freight transport and buy space in ships,
although some have evolved into forwarders,
called Third or Fourth Party Logistics (3PL or
4PL) companies. As the vital role of brokers
has expanded further, researchers have
focused on customs tariffs and the effects
of the relationships among countries and
nations on the customs environment [1].

Foreign trade activities cannot be
conducted without comprehensive
knowledge of the customs tariffs and
regulations specific to each country.
Excelling at customs regulations, therefore,
requires a substantial accumulation of
knowledge and experience, which seems
impracticable for foreign trade companies as
they must deal with several activities, such
as production, procurement, sales, supply
chain management, and customer relations.
Thus, customs services are indisputably
important to most companies [2]. Since
these services cannot be performed without
certain requirements and certificates under
relevant regulations, the importance of
companies providing customs services
cannot be ignored. This makes the choice
of customs service providers a strategic
decision for trading companies.

At the same time, factors affecting
customers in choosing service providers
should also be prioritized by customs

service providers since marketing includes
both understanding what capabilities can
be promoted by service providers and how
these capabilities are perceived by customer
companies when being marketed in a B2B
environment [2]. However, although there
have been many studies on customs services
regarding their international, economic,
political and regulatory effects [3], the
marketing of these services has not been
addressed in terms of engaging both parties
as a service provider and service receiver.

This study aims to discover what
customers value in choosing a customs
services partner, and how customs service
providers implement marketing strategies
to attract new customers or retain existing
customers. This dyadic research perspective
also explores whether there is a gap between
the marketing strategies applied by customs
services and their perceived importance
by customer companies. In this sense, the
expectations and perceptions of customers
receiving customs services are analyzed
comparatively by exploring the differences
between them. Drawing on widely
recognized service quality measurement
models, such as Service Quality (SERVQUAL)
and Logistics Service Quality (LSQ) from
a service-dominant (S-D) perspective,
differences or additional factors in providing
and choosing customs services are detected.
These two scales provide insights about
customer expectations and perceptions that
are vital for marketing planning since they
determine how services are introduced to
customers [4].

This study highlights the importance
of customs services and customs broker
agencies in the economy for both companies
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receiving service and  government
authorities [5] and suggests the need to
develop a clearer articulation of measures
for providing service quality, perceived
value, benefits, customer satisfaction and
ultimately behavioral intentions regarding
certain services marketing. This study
therefore effectively fills the gap existing in
the services marketing literature regarding
customs services marketing efforts and
ultimately contributes to the services
marketing literature by exclusively focusing
on customs services marketing criteria
from a dyadic perspective as well as giving
insights to marketers for promoting better
customs services and improving customer
satisfaction.

This study consists of five sections giving
insight into the introduction to the study,
literature review on services marketing,
the methodology of the study, analysis of
findings, and conclusion.

2. Literature Review
2.1. Service-Dominant Logic

The services literature concerns service
systems constituted by “value-coproduction
configuration of people, technology, other
internal and external service systems, and
shared information (such as language,
processes, metrics, prices, policies, and
laws)” [6]. Wladawsky-Berger [7] notes
that service systems correspond to market-
facing complex systems and therefore
involve economic exchange. Accordingly,
the services discipline is necessarily based
on market exchange processes involving
people’s interaction, innovation, learning,
and technological evolution.

S-D logic is triggered by the lack of
integrated, elementary knowledge to assist
service systems in the process of service
innovation and provision for achieving
more anticipating results since companies
progress towards an orientation towards
service instead of manufacturing [8].

S-D logic includes a re-evaluation of the

meaning and performance of resources,
which is considered useful for this study
in analyzing customs services marketing
strategies in terms of discussing “value
creation” and “intangible resources” [9].
S-D logic is considered to provide the
foundation for the marketing criteria
discussed throughout this study regarding
how customs brokerage companies better
attract customers and create value mutually.
By covering the whole process in service
systems, S-D logic helps this study to
comprehensively assess existing processes
among service systems and ultimately
suggest better solutions to create value and
develop the process itself [10]. By taking
into consideration and highlighting operant
resources identified from interviews
carried out with both service providers
and beneficiaries, i.e. companies receiving
services, this study proposes new ways
of marketing services as a value creation
process for customs services providers.

2.2. Quality and Perception in Services

Service  marketing and  service
management paradigms can only be
developed effectively by acknowledging
what customers in the marketplace expect
and what they evaluate in the customer
relationship with service providers. To create
a realistic, effective model for marketing
services, first a clear understanding is
required of the term “service quality”,
frequently mentioned by many academicians
and practitioners in the services field [11].

Sinceservices are intangible performance
and/or processes instead of tangible goods,
an unvarying quality standard can hardly
be set for a services environment so it is
harder for customers to evaluate service
quality than goods quality. Service quality
is basically measuring the service delivery
provided by the service provider with the
intention of matching customer expectations
[12].

Service quality originates from the
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contrast between what customers feel a
seller or provider should ideally offer, in other
words, the expectations of customers, with
the actual performance. This expectation-
performance gap approach was broadly
discussed and suggested by Parasuraman
et al. [12], who described service quality as
the level and direction of the discrepancy
between customers’ expectations and actual
service perceptions.

There have been many studies on the
attributes that customers adopt as criteria
to assess service quality. Three distinct
attributes were suggested regarding
the service delivery process: material,
facilities and personnel [13]. Gronroos [14]
introduced two types of service quality:
technical quality and functional quality.
Subsequent studies extended the scope
of physical distribution as an element of
logistics, which led to the formation of
the logistics service quality scale (LSQ) by
Mentzer et al. [15], which consists of nine
key components. Lehtinen and Lethinen
[16] proposed a three-way perspective of
physical, corporate and interactive quality.
However, as Parasuraman et al. [12] claim,
customers assess the service they are
receiving in terms of the associated process
as well as the service delivery as an outcome.
Emphasizing the significance of process
attributes in customers’ service quality
evaluation, they suggested ten evaluative
dimensions before conducting further
empirical studies in various industries to
establish and improve their SERVQUAL
model. The resulting SERVQUAL scale is a
multiple-item tool for measuring service
quality across five common dimensions
originating from their ten evaluative
dimensions; (i) reliability - the ability to
perform the guaranteed service accurately;
(ii) responsiveness - the willingness to help
customers and supply immediate service;
(iii) assurance - knowledge and courtesy
of personnel and their ability to encourage
trust and confidence; (iv) empathy - the

care, customized attention provided
to customers; and (v) tangibles - the
appearance of physical facilities, equipment,
staff and communication means. This model
describes the linkages and interaction
among the service provider’s key activities
that aim to deliver quality service. Links
are considered as gaps or discrepancies; in
other words, they symbolize critical barriers
to achieving service quality satisfaction.
Despite being 20 years old, SERVQUAL
continues to be useful for service quality
studies when different service quality
assessment methods are considered.
However, each service setting may have its
own relevant dimensions to reflect the very
specific nature and dynamics of each service
setting. Considering this and to discuss
service quality from a more customized
perspective for marketing purposes, this
study recognizes logistics services quality as
part of the supply chain.

2.3. Business-to-business
Services

Different requirements occur due to
the nature of B2B marketing as compared
to other models of marketing. Specifically,
since the B2B model is applied to a
professional environment, marketing to
business requires certain professional key
aspects to be considered, particularly for
service-oriented organizations [17].

One of the most critical points in
B2B marketing in services is personnel
competence and skills. Due to the nature of
the services industry and the B2B model,
the value of customer relations, customer
loyalty, and management of customer
relations has increased. Therefore,
it is beneficial for such companies to
gain insights about customer service
expectations and perceptions, follow
industrial developments in terms of a cost-
benefit analysis and achieve continuous
powerful communication for also B2B
models.

Marketing
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3. Methodology
3.1. Methodological Framework
Qualitative research methodologies are
extensively associated with the aspects
of service as well as the nature of service
products, given that service is a process
and a performance where service delivery
takes place by means of human interaction.
Qualitative research is appropriate when
analyzing services marketing, as Gilmore
and Carson [18] note. Since this study
aims to develop marketing criteria for
customs services by considering the
reviews of people engaging in customs
services, whether providing or receiving,
it adopts qualitative research methods
from various academic disciplines, though
predominantly in marketing research [19].
The fit between qualitative research and
this study’s goal to analyze the dynamic
reviews of people engaging the service
process based on their experience means
that this study was carried out with a
qualitative approach, utilizing semi-
structured interviews to contribute to the
services marketing literature in customs
services.

3.2. Sampling and Data Collection

To discover the marketing criteria
adopted by customs services providers
and taken into consideration by customer
companies while choosing the service
provider, a thorough literature review was
conducted on service provider selection,
B2B marketing, service quality scales,
and service perceptions. In addition to
supporting relevant research mentioned
earlier related to this study’s main goals,
no study has yet been done on marketing
criteria from a dyadic perspective for
customs services in a developing economy
like Turkey, leaving a gap in the literature.
Thus, this study aims to discover the
marketing criteria for customs services
by sampling Turkey through a two-way
approach.

This study wused semi-structured
interviews as the data collection method
by asking previously prepared questions to
the sample group of companies providing
customs services and companies receiving
customs services [20].

Semi-structured interviews are
defined as a verbal interchange where
the interviewer tries to elicit information
from the interviewee. Although
questions are generally prepared by the
interviewer before the interview, semi-
structured interviews also unfold through
a conversational method that gives
participants the opportunity to discover the
issues they consider significant [21].

Semi-structured interviews were
appropriate for collecting data in this study
in order to elicit the participants’ detailed
narratives and stories that reflect real-life
phenomena within the customs services
industry by generating an intimate and
personal environment for the participants.
Questions were prepared beforehand to
avoid loss of data and time spent with the
participants.

The semi-structured interview
questions were prepared from a checklist
identifying areas to be clarified and issues
to be resolved. Marketing managers
or certified customs clearance brokers
from service provider companies were
interviewed as shown in Table 1. In the
table below, companies’ activity of fields
as industry, establishment years, operation
offices, and their scale according to the
number of branches across the world are
given to provide insight on the sample
of the study. Employees from the foreign
trade department or senior management
of companies receiving customs services
were interviewed to better reflect the real-
life relationships and conditions regarding
the customs process. Participants were
asked to answer ten open-ended questions
in an intimate and quiet environment
within their own premises to retain
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Table 1. Characteristics of Companies

Codes Industry Establishment | Operation Offices Scale
P1 Customs clearance, logistics, storage and order 1982 18 in Turkey, 61 Large
management overseas
P2 Customs clearance and consultancy 2006 1in Izmir Medium
P3 Customs clearance, logistics, consultancy and 2013 1 in Izmir Medium
export-import transactions
P4 Customs clearance, logistics, insurance and 2001 19 in Turkey Large
training
P5 Customs clearance, logistics, consultancy, 2000 8 in Turkey Medium
warehouse, insurance
P6 Customs clearance and consultancy 1992 1 in Izmir Small
P7 Customs clearance and consultancy 2016 1 in Izmir Small
P8 Customs clearance and consultancy 2016 1 in Izmir Small
P9 Customs clearance, logistics, insurance, storage 1978 16 in Turkey Large
management, and training
P10 Customs clearance, logistics, insurance, 1981 46 in Turkey Large
translation, and training
C1 Textiles 2012 1 in Turkey Small
C2 Fibres 1997 3 in Turkey Large
c3 Food 2005 1 in Turkey Small
C4 Granite consumer goods 1960 2 in Turkey Medium
C5 Energy 1984 1 in Izmir, various Large
overseas
Cé Confectionary 1940 2 in Turkey, various | Large
overseas
Cc7 Metal casting 2011 1in Izmir Medium
C8 Textiles 1990 1 in Izmir Large
Cc9 Industrial kitchens 1978 1 in Izmir Small
C10 Paper 2000 3 in Turkey Medium
mutual professionality and confidence. 4. Analysis and Findings

The interviews, which took twenty-five
minutes to an hour, were all recorded and
transcribed for further analysis.

Ten companies providing customs
services in the B2B model and ten
companies receiving customs services were
chosen for the semi-structured interview
aiming to determine marketing criteria.

The interview data were then subjected
to content analysis in which the recordings
were studied carefully to extract first-order
codes for marketing criteria that were
supported by quotations.

The content analysis applied to the
customer and provider interviews revealed
fifty first-order codes, that is, the marketing
factors. These first-order codes were
thoroughly analyzed and re-matched with
quotations to ensure their validity. They
were then cross-analyzed with the literature
on service quality and perceptions since
marketing criteria are concerned with both
the providers’ offerings and the customers’
choice patterns. SERVQUAL and LSQ factors
provided insights to group associated first-
order factors into second-order codes.
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These two scales, which address service
expectations and perceptions helped
to code first-order factors to identify
overall marketing criteria. In contrast to
the literature, however, the first-order
codes discovered in this study reflect the
similarities and differences between the
perspectives of service providers and
customer companies. Finally, these ten
second-order codes with their associated
first-order codes were latently categorized
into three interconnected, generic
dimensions for customs services marketing
criteria.

4.1. Company-Oriented Dimension

The “Company-Oriented” dimension
highlights the service provider company’s
organizational  capabilities  regarding
the B2B marketing model and service
customers’ perceptions. Seventeen first-
order codes were categorized under four
second-order codes, namely geographical
accessibility, information management,
power, and recognition, which highlight
customs services providers’ corporate
capabilities to attract customers through
their ~marketing efforts considering
the choice criteria of customs services
customers.

This dimension’s first second-order
code, “Geographical accessibility”, addresses
the existence and/or availability of the
provider company’s facility or services in
various locations through partners or own
branches for ease of customs processing.
According to the quotations, a service
provider is more preferred if it can ensure
its services at any location. For customers,
it is important to access the services they
need at any location by contacting only
one service provider. Moreover, especially
for customs services, closeness to customs
ports was quite beneficial for both parties.

“Since I do not own any ship, [ can
provide service to my customers by
contacting certain lines... (P1)”

“We are working with 2 different
customs brokers due to geographical
deficiency...(C6)”

The next second-order code,
“Information management”, refers
to communication and technological
adaptations for real-time information
exchange. Due to customs’ complex and
ever-changing legal nature, information
sharing was quoted as playing a vital role,
especially for the accuracy of transactions.

“As more communication channels are
involved, attracting customers is becoming
easier...(P4)”

“For example, there is a software that
the customs brokerage firm is connected to
our system...(C4)”

The dimension’s third second-order
code, “Power”, emphasizes the intangible
strengths the service provider possesses
in knowledge, law and the industry, which
are critical to facilitate customs processing
accurately.

“Because the customs broker is the
person who knows every detail about
the customer company and carries out
procedures on behalf of its customers...
(P1)”

“There can be some problems in
customs, but they use their legal power and
fix the problems... (C2)”

“We are capable of carrying out
transactions in all customs bureaus in izmir
and in all affiliated customs offices... (P3)”

The final company-oriented second-
order code, “Recognition”, concerns the
promotional aspects of the provider
company, such as the availability of
a marketing department to arrange
promotional efforts, a brand image with
intangible standing within the industry, the
provider’s certification, corporate structure
within its facility, customer references
contributing to a word-of-mouth strategy,
internet advertising to attract a wider range
of customers, presentational marketing
materials, the relationship network within
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the customs environment, respect gained
due to operational and organizational
achievements, and visits paid to customers
for marketing purposes and to demonstrate
the company’s dedication to customers by
checking their satisfaction face-to-face.
According to the quotations, the recognition
gained by these factors ensures the service
provider’s initial credibility for customers,
which is extremely valuable for attracting
customers directly.

“The marketing department constitutes
the core of this company...(P5)”

“The more they get known, the more
they have visibility in the industry...(C9)”

“Thecompanyasksforcertaindocuments
to confirm our trustworthiness...(P1)”

“We expect our customs broker to

. work on improvements to build up a
corporate identity...(C8)”

“Because customer firms know each
other, they give recommendations to one
another for provider firms related to
transactions...(P8)”

“There is, yes, they send their
e-mail addresses. I mean they advertise
themselves...(C3)”

“According to the service demanded
from us, I definitely bring an introduction
booklet with me for the customer...(P1)”

“I think the best marketing strategies
are customer reference and their network...
(C6)”

“My customer firms respect me and the
quality of my firm’s services, so we have a
good relationship...(P4)”

“We expect them to come to our
company for a meeting together with their
experts in sales and marketing...(C10)”

4.2. Personnel-Oriented Dimension

The “Personnel-Oriented” dimension
represents various behavioral aspects
and capabilities of employees working in
customs services provider companies. This
dimension includes three second-order
codes - the attitude of customs personnel,

the competence of customs personnel and
customized attention - and nineteen first-
order codes. The quotations indicate that
these three codes are critical from the
perspective of both the service providers
and customer companies regarding the
marketing of customs services.

“Attitude of customs personnel” refers
to the employees’ stance when dealing
with customer companies’ transactions.
It includes whether customs personnel
are professional, frank, caring, confident,
solution-oriented, open for improvement,
trustworthy, innovative and ethical since
services are perceived to be rendered by
the personnel rather than provided by
the company as a whole. This dimension
highlights the fact that the personnel
who deal with the customer and provide
services determine service quality and
perceptions, whether positively or
negatively. Staff attitudes are quoted as
very influential since they are the enablers
of the requested services. Their manner
while rendering services have either a
pleasing or negative effect on customers.
In the latter case, customers are likely to
cease the partnership because they place
such importance on the trust built with
personnel, as well as with the company as
a whole.

“In all our jobs, we are very selfless and
delicate...(P3)”

“When we first visit a company, the
important thing is frankness comes from
personnel; so the attitude of the personnel
is very important...(P4)”

“The personnel should be properly
dressed, presentable and well-behaved...
(C5)”

“We are sure of ourselves... (P10)”

“They should convert negative situations
into a solution; they should adopt solution-
oriented behavior...(C5)”

“Trust is the key point here and it is
understood by the personnel’s approach...
(C5)”
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“Employees could be more
innovative...(C6)”

“Because I need to develop myself, [ do
my own marketing activities...(P1)”

The next second-order code,
“Competence of customs personnel”, also
contributes to the first idea in terms of
the expertise, know-how and up-to-date
knowledge the personnel possesses along
with their training levels. It was quoted that
the competence of customs personnel can
make a difference in transactions besides
highlighting the knowledge/experience
power they have as a part of marketing
activities.

“Personnel expertise also brings the
quality of service together...(P4)”

“The ones who have deep knowledge
make your transactions easier...(C7)”

“We send our customer representative
for training or we arrange training in the
customs broker company...(P5)”

“Customs brokers should have up-to-
date information, up-to-date regulation
agenda, customs tariff codes, etc...(C5)”

The third second-order code,
“Customized attention”, concerns the
level and method of the relationship built
between personnel and customers. It was
recognized by the special bond and the
availability of customer representatives,
preliminary research carried out on a
customer company’s profile, satisfaction
feedback from existing customers and extra
support given to customers.

“We are employing specially selected
teams for our VIP customers...(P10)”

“We want the customs broker to care
for our business personally, so to interpret
regulation changes beforehand and inform
us regarding both the positive and negative
effects of such change...(C6)”

“After market research, we evaluate
potential customer companies and call
them accordingly...(P5)”

“We visit the firms we work with
monthly to check their satisfaction...(P8)”

“Because of their customized attention,
it does not change for years; they become
like your partner...(C2)”

“We are supporting our customers at all
points as we are a solution partner... (P10)”

4.3. Service-Oriented Dimension

The last dimension is named “Service-
Oriented” as it refers to service-related
aspects in marketing customs services. This
dimension consisted of three second-order
codes along with fourteen first-order codes.
The three second-order codes covered were
quality of customs process, services variety
and value perception on customs services.
These aspects were quoted as determining
both service perceptions and service
quality in both the marketing phase and the
actual performance of service provision.

The first second-order code, “Quality of
customs process”, highlighted the accuracy,
speed and traceability of customs processes
since customs related transactions are
subject to legal regulations and tariffs. The
quality of customs processing constituted
the foundation of the partnership between
the service provider and customer
company, similarly to what has been seen
with the LSQ and SERVQUAL scales within
the literature throughout the history of
the services quality principle. Especially in
customs services, accuracy and speed are
essential to avoid sanctions for incorrect
or delayed transactions. Thus, service
providers are expected to act quickly and in
accordance with regulations.

“We need to hand in the reports,
documents, etc. requested by the customer
on time and as requested without a
mistake...(P9)”

“If there is a delay on due time, this is
not something that can be forgiven, because
we are racing against time...(C1)”

“Thanks to this online system, both the
customer representatives and we can track
the progressive stages of the process...
(P10Y”
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The next second-order code, “Services
variety”, represents the service range
offered by customs services providers
to fulfil the needs of customers as much
as possible. These services are mainly
logistics, = documentation, accounting,
consulting, depot/entrepot, insurance and
customer training. Service providers are
aware that the variety of services is highly
appreciated by customers as they ideally
desire one name to contact for all services.

“We provide our customers with
customs, logistics, and public accountant
services as a package...(P10)”

“It is important that they can provide us
with consultancy services...(C10)”

“After the tender, we consider...
services variety regarding transport and
warehouse...(C6)”

“We have to organize the documents
according to product correctly and send
related papers...(P3)”

“I wish they said, T'm handling the
insurance, you may buy it more expensively,
but I can handle it. This service would be
more useful...(C9)”

“I provide customs and transport
services for the customers...(P1)”

“Some of the companies we are working
with demand training sessions...(P9)”

The third second-order code, “Value
perception on customs services”, includes
additional opportunities accompanying
customs services, perceived contribution
to the customer’s company, perceived
importance of services provided and
valuable offers made by the service provider
when marketing services.

“Therefore, the customer has customized
service; they have an indirect profit because
we have privileges with warehouses...(P6)”

“In foreign trade, customs brokers are
very important service providers for us
since they represent the customer company
regarding the process with the state; their
contribution to the relationship is vital...
(C6)”

“Customs brokerage services are the
sine qua non regarding foreign trade...(P2)”

“The broker may have deep knowledge
and experience but if they do not market
themselves with a valuable offer, other
firms get ahead of them easily... (C5)”

4.4. Marketing Criteria Regarding
Company, Personnel and Service
Dimensions

Although some of the factors found in
this study have been identified similarly
to some extent by previous studies on
services marketing logistics in particular
(e.g. quality of contact personnel, accuracy
of order, timeliness, quality of information
in LSQ and tangibles, reliability, empathy
in SERVQUAL) [22], this study provides
insight exclusively for customs services
from a different perspective since it was
not discussed under another supply chain
channel but was focused on specifically.

The dimensions associated with
certain first-order codes were generated
specifically for the customs environment by
taking into account the reviews from both
parties engaging in the service process. The
results have similarities with Parasuraman’s
[23] multiple-item scale for measuring
consumer perceptions on services and
Mentzer’s [15] logistics service quality
scale. However, in this study, previously
discovered items were put into different,
more inclusive categories as company,
personnel and service capability, which
may have only been touched on previously
within the capabilities literature. This study
synthesizes those items with new ones as
well as grouping them distinctively for
customs services from a broad perspective
by comparing service providers’ key
marketing items with customer companies’
service expectations and perceptions.

The content analysis showed there is a
gap in the marketing criteria when each side
is handled separately. As Figure 1 shows,
customer companies’ expectations of the
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Customs Service Providers:
Accounting.
Certification,
Employee's ethics,
Knowledge power,
Presentation matenials,
Respect,

Satisfaction feedback,
Through partners.
Trained personnel,
Training for customers

PR U L L LR (R R A U

Accuracy of customs process,
Availability of Marketing Department,
Dedication, Corporate Structure, Supporting,
Brand image, Consulting, Customer Reference,
Customer Representative, Depot/Entrepot,
Documentation, Employee's frankness,
Employee's self-confidence, Insurance, Expertise,
Employee's trustworthiness, Internet advertising,
Know-how, Legal power, Logistics, Visits,
Employee's care, Perceived contribution,
Open for improvement, Perceived importance,
Preliminary research, Up-to-date knowledge,
Technological adaptation, Traceability of process,
Through own branches, Sectoral network,
Special bond, Speed of customs process,
Additional Opportunities,
Communication

Customer Companies:

& Employee's professionality,

& Employee' s solution-
orientedness,

& Innovative employees,

& Relationship network,

& Valuable offer

Figure 1. Comparison of Marketing Criteria by Service Providers and Customer Companies

professionalism, solution orientation, and
innovativeness of the provider company’s
employees, along with the relation network
of the provider company and valuable offers
accompanying the services provided were
omitted from service providers’ marketing
criteria. Turning to the service providers,
customer companies do not particularly
emphasize accounting services as a
package service, nor their certification and
knowledge power, employee ethics, respect
gained, trained personnel or services
provided through partners. Rather, they take
them for granted as presentation marketing
materials since they consider them as
trivial, along with the training offered by
service provider companies for customers’
employees as service providers do.
5. Conclusion

This study identified customs services
marketing criteria by focusingon customers’
expectations and perceptions, and service

providers’ existing capabilities within the
B2B environment in Izmir, Turkey, since
emerging markets play a significant role in
the world economy regarding foreign trade.
The qualitative investigation in this study
enabled new B2B marketing criteria to be
developed by taking into consideration
the existing literature on B2B services
marketing. The results indicate that the
customs services marketing criteria taken
into consideration by customers for service
provider choice may be different from
those for other services within the B2B
environment.

Determining marketing criteria for
customs services is critical to marketing
performance, and has  prominent
theoretical and managerial implications.
This is the first study to identify marketing
criteria dyadically for customs services in
an important developing market, Turkey,
[zmir, in a B2B environment. This study
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therefore makes a valuable contribution
to the literature and can encourage
researchers and market practitioners to
study customs services marketing in other
economies.

Even though services marketing, service
quality and service perceptions are common
topics in the literature, customs services
marketing has not drawn much exclusive
attention. This study has, therefore, added
to the academic literature by discovering
three dimensions of marketing criteria.
Moreover, this study is the first to analyze
marketing criteria dyadically by taking into
consideration the existing capabilities of
service providers and customer companies’
service expectations and perceptions
within the B2B environment.

This study has managerial implications
that could be highly beneficial for marketers
in the customs services industry. Although
the importance of marketingin B2B markets
has been noted by previous researchers,
B2B managers are still not aware
which key criteria should be promoted
and are considered vital by customer
companies. Even though marketing has
been recognized as a valuable means to
highlight what services providers can offer
for customer companies, a specific focus is
required for each service segment for best
implementation and customer satisfaction.

With the help of the marketing criteria
dimensions found in this study, marketers
can draw up a strategic marketing plan
exclusively for customs services industry.
It may also help recognize regional or
national cultural differences, which would
enable an appropriate country-specific
marketing plan to be formulated. Service
providers can highlight their capabilities
as well as taking into consideration the
criteria used by customer companies for
satisfying existing customers, attracting
new customers and expanding their market
share in today’s competitive environment.
Marketers can focus on their distinct

competences company-wide, including the
personnel and service individually, and
position themselves within the industry
with greater recognition and reputation.

5.1. Limitations and Future Research

This study has certain limitations
that can also encourage further research.
This study’s sample includes companies
in Turkey, as one of the most significant
emerging economies in terms of foreign
trade. Further research can focus on other
economies, either developing or developed.

The sample can also be deepened by
moving the research area overseas for
comparing marketing criteria differences
within the customs services industry
due to its global nature. This may reveal
further cultural and economic factors
affecting marketing criteria considered by
customs services marketers and customer
companies in different contexts.

Another point for further studies to
consider is the sample companies’ scale.
Researchers may concentrate on comparing
small, medium and large-scale companies’
marketing criteria since their structure,
competence and target customer portfolio
may vary according to scale.
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Oz

Koster tasimaciligi olarak tanimlanan yakin kiyisal sefer yapan kiictik tonajlardaki gemiler ile (1000-
12000 DWT arast) yapilan ticaret yillar boyu Tiirk denizcilik sektoriine katkilart ile hem iilke deniz
ticaretinin en 6nemli unsuru hem de bir lst seviye olan, daha biiylik tonajli gemi sahibi olma yolunda
atilan ilk adimi olusturmustur. Uctincii taraf gemi yénetimi ise stirekli degisen ve gelisen denizcilik
sektoriinde rekabet iistiinliigii saglayabilmek icin her tipten, cesitli dlgeklerde sirketler tarafindan
son yillarda kullanimi giderek artan bir hizmet tiiriidiir Bu ¢alisma; BIMCO’nun Gemicilik KPI
Standartlart V3.0 kullanilarak, yénetiminde dis kaynak kullanilan koster gemileri ile yonetim isini
kurum igi orgtitlenme yoluyla kendileri iistlenen gemi sahiplerinin, yénetimi altinda bulunan gemilerin
sergiledikleri performanslar arasinda anlamli bir fark bulunup-bulunmadiginin belirlenmesi amaciyla
tarama modeli sekli olan iliskisel arastirma yontemi kullanilarak gergeklestirilmistir. Arastirma
sonucunda elde edilebilen SPI degerlerinin ¢6ziim ve yorumlanmasinda; gemilerin performanslari
arasinda fark olup-olmadigini tespit etmek icin One Way Anova (tek yénlii varyans analizi) testi
kullanilmigtir. Arastirmanin sonunda iki farkli yénetim sekliyle yénetilen gemilerin performanslari
arasinda anlamli bir fark oldugu tespit edilmistir.

Anahtar Kelimeler: Gemi Yénetimi, Uciincii Taraf Gemi Yénetimi, Koster, Koster Tasimaciligi, Anahtar Performans
Gostergeleri.

A Comparison of Third Party and Fully in-House Management Based on Shipping
Performance Indexes in Turkish Coaster Management

Abstract

The trade with its contribution to Turkish maritime industry, named as coaster transportation, operated
by near coastal voyages by means of low-tonnaged ships (1000-12000 DWT), has been both the backbone
of Turkish maritime industry and the first step in owning bigger sized ships which is an upper level in
the industry. Third party ship management is a service which has been used more often recently by
all types and scales of companies to take competitive advantage in steadily changing and improving
maritime industry. This study has been held by correlational research method which is a survey research
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model, for the purpose of identifying if there is a statistically significant difference between the ships
fully managed by third party ship management companies and fully in-house managed ships by using
BIMCO'’s Key Performance Indicator Standards V3.0. One way Anova (one way variation test) is used
in analysing and evaluating the SPI values to to find out if there is a statistically significant difference
among companies. At the end of the study, it is found that there is a statistically significant difference
between the performances of two different ways managed ships..

Keywords: Ship Management, Third Party Ship Management, Coaster, Coaster Transportation, Key Performance

Indicators.

1. Giris ve Literatiir Taramasi

Literatlirde koster tasimacilig
tizerine yapimis smirll sayida c¢alisma
bulunmaktadir. Koster tasimaciligl igin
ozellikle sektorde faaliyet gostermekte
olan paydaslarin kullanmis oldugu farkl
tanimlamalara rastlanmaktadir. Bu
tanimlamalar Tirk koster tasimaciligini
ifade edecek sekilde bir araya getirilerek,
yakin deniz tasimacilifinda kullanilan
1000-12000 DWT yiik tasima kapasiteli
ve su cekimleri ile boyutlar1 ¢ok biiyiik
olmayan gemilerle yapilan ticaret olarak
ifade edilebilir. Tiirk koster tasimaciliginin
hitap ettigi sefer bolgeleri olarak Karadeniz
ve Akdeniz kiyilar1 basta olmak tzere,
Cebelitarik Bogazi gecilerek ulasilan
Avrupa ve Afrika kitalarinin Atlas Okyanusu
sahilleri ile Stiveys Kanali gecilerek ulasilan
Kizildeniz sahilleri gosterilmektedir [1].
Avrupa Komisyonu'nun [2] Kisa Mesafe
Deniz Tasimaciligt (KMDT) i¢in yapmis
oldugu; cografi olarak Avrupa’da bulunan
limanlar arasinda veya bu limanlar ve
Avrupa’ya sinir olan kapali denizler boyunca
sahil seridine sahip Avrupa iilkesi olmayan
tilkelerin limanlar1 arasindaki “yiik ve yolcu
hareketi” tanimi, beraber incelendiginde
Tirkiye disinda kullanilan “Kisa Mesafe
Deniz Tasimaciig, Kiy1 Tasimacilify,
Kapali Deniz Tasimaciligl” ifadelerinin de
Tirkiye’deki koster tasimaciligl kapsamina
girdigi goriilmektedir.

Tirk koster tasimacilignt hem yillardir
Tiirk denizciliginin belkemigini olusturmasi
[3] hem de Avrupa Birliginin (AB) yillardir
basarmak icin gelecege doniik uzun vadeli
planlar gelistirdigi KMDT’'nin kapsamina
girmesinden dolayr Tirk deniz ticareti

icin 6nemli bir yere sahiptir. Koster
tasimaciliginin 6nemini arttiran bir diger
husus ise; AB’ne tam iiyelik hedefi bulunan
Tiirkiye'nin bu hedefi gerceklestiginde
sadece Tiirk sahipli ve Tirk bayrakl
gemilere tanimis oldugu ve g¢ogunlukla
koster gemileriyle gerceklestirilen kabotaj
hakkindan vaz gecerek s6z konusu pazarin
AB tyesi diger tulkelere de agilmasi ve
dolayisiyla piyasada ortaya cikacak olan
rekabettir. Rekabetin s6z konusu oldugu
her alanda oldugu gibi denizcilikte de en
iyi hizmeti saglayan sirketler miicadeleden
galip olarak ¢ikacaklardir.

Diinya denizcilik sektdriinde meydana
gelen gelismeler ise ¢ok hizli bir sekilde
devam etmekte ve bu gelismelere ayak
uydurabilen sirket ve iilkelerin ise rekabet
edebilirlikleri artarken piyasadan aldiklari
pay da artmaktadir. Glinlimiizde gemi insa
sanayinin ve teknolojisinin gelismesiyle
beraber insa edilen gemilerin eskisinden
daha biiyiik, daha ekonomik, daha cevre
dostu ve daha hizli olmasi, haberlesme
teknolojisinin hizl1 gelisimiyle bilgi-veri
aktariminin hizli olmasi, uluslararasi bir
saha olan denizcilik alaninda uluslararasi
sozlesme ve kurallarin artmasi ve tim
denizcilik firmalarinin bu kurallara ayak
uydurma zorunlulugu rekabet edebilirlik
acgisindan gemilerin yonetilmesi konusunu
eskisinden ¢ok daha 6nemli hale getirmistir.
Branch’a gore [4] gemi yOnetimi; yatirim
yapilan kaynaklardan en iyi sonuglar
almak tuzere planlanmis ¢ok yonli bir
uygulama olup, gemi yonetimi meziyetleri
her gecen giin ¢esitlenmekte ve profesyonel
hale gelmekle beraber, ozellikle kiigiik
Olcekli sirketlerin gemi yonetiminde
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temin etmekte zorluk yasayabilecekleri
istiin  yonetim yetenegi gostermeye
ihtiyaclar1 bulunmaktadir. Mitroussi [5]
yaptig1 calismada aile sirketlerinin gemi
yonetiminde dis kaynak kullanimina karsi
isteksiz olduklarini ve bunun sebebinin
sirket sahiplerinin gemilerinin tizerindeki
kontrolii kaybetmeme arzusu oldugunu, aile
sirketi olup da gemi yonetiminde dis kaynak
kullananlarin ise ¢ogunlugunun aileden
liclincili ve daha alt kusaklar tarafindan idare
edilen sirketler oldugunu tespit etmistir.
King ve Mitroussi [6] sirketlerini genellikle
aile isletmesi seklinde yoneten Yunan gemi
sahiplerinin ti¢lincii taraf gemi yonetimine
bakislarini inceledikleri ¢calismada 6zellikle
denizci kokenli olup, daha sonradan gemi
sahibi olmus isletmelerin T{giincii taraf
gemi yonetimine sicak bakmadiklarini
belirtmislerdir. Ayni ¢alismada 46 Yunan
ve 16 Ingiliz sirketinin kontroliinii elinde
bulunduran kusaga gore tli¢lincii taraf gemi
yonetimine bakislar1 hakkindaki arastirma
sonucunda gen¢ kusaklar yonetimde soz
sahibi oldukca Ingiliz sirketlerinde ti¢iincii
taraf gemi yonetimi kullaniminin arttigini,
Yunan isletmelerinde ise degismedigini
saptamislardir.

Giniimizde Kkoster tasimaciligl ile
ugrasan Tirk armatorlerinin yonetimindeki
sirketler ¢ogunlukla aile isletmesi halini
almistir [7]. Durgut [8] ile Cetin ve Cerit
[9] Tiirk armatdrlerinin gemi yonetiminde
dis kaynak kullanimina bakis agilarini
ele aldiklar1 ¢alismalarinda birbirleriyle
uyumlu olarak Tirk armatorlerinin gemi
yonetiminde dis kaynak kullanmasinin
en Onemli li¢ sebebini sirasiyla; lglinci
taraf gemi yonetim isletmesinin uzmanhgi,
gemi sahibi isletmenin gemi yoOnetimi
organizasyonuna sahip olmamasi,
Uluslararasi Emniyet Yonetim Sistemi
(International Safety Management System
/ ISM) gereKklilikleri olarak saptamislardir.
Uciincii  taraf gemi yoénetim hizmeti
almamanin en oOnemli ¢ sebebini ise
sirastyla; isletmenin kurum i¢i gemi yonetim

konusunda yeterli uzmanliga sahip olmasi,
gemi yonetim sirketine duyulan giivensizlik,
sahip olunan gemiler iizerindeki kontrolii
elden  birakmama  istegi  oldugunu
tespit etmislerdir. Bu arastirmalar gemi
yonetiminde dis kaynak kullanmama sebebi
olarak gemi yonetim sirketine duyulan
giivensizligi ortaya koymus olup, Rialland
ve dig. [10] Gemicilik Anahtar Performans
Gosterge (Key Performance Indicators/
KPI) standartlarini kullanarak yapilacak
gemi yoOnetim sozlesmesi modellerinin
soz konusu gilivensizligi asmada mesafe
alinmasini saglayabilecegini belirtmislerdir.
Mitroussi [11] denizcilik sektdoriinde
meydana gelen bazi gelismelerin gemi
yonetiminde olusturdugu yansimalarin
ele aldig1 ¢alismasinda giliniimiizde gemi
yonetiminin ana ilgi odagmnin sadece
“emniyet” degil ayn1 zamanda emniyeti
sayisal (Olciilebilir) hale getirebilmek
oldugunu belirtmistir. Emniyeti sayisal bir
deger haline getirmekten kasit; anahtar
performans gostergeleri olusturmak, onlari
gozlemlemek, yayilamak ve bir takim farkli
konularda hedeflere ulasmay1 saglamaktir.

Gemi yonetimi ve gemi yonetiminde
dis kaynak kullanimi ile ilgili literatir
incelendiginde = daha o6nce yapilan
calismalarda ¢ogunlukla gemi yonetiminde
dis kaynak kullanma ve kullanmama
sebepleri ile tgiincti taraf gemi yonetim
sirketlerinin ~ sagladigt  avantaj ve
dezavantajlarin ele alindig1 goriilmektedir.
Uciincii taraf gemi yonetim sirketlerinin
standartlar1 ve sinirlar1 hem gemi yonetim
sirketleri hem de gemi sahipleri tarafindan
kabul edilmis performans Kriterlerine
gore gemi yoOnetimi isini daha iyi veya
kot yaptigini gosteren bir ¢alismaya
ise rastlanmamaktadir. Buna istisna
calismalardan bir tanesi Goulielmos ve
dig. [12] biri gemi sahibi firma digeri
ise Ucilinci taraf gemi yonetim sirketi
tarafindan yonetilen iki geminin yillik
isletme giderlerini karsilastirdig1 ve sonug
olarak iiciincti taraf gemi yonetim sirketi

67



© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

tarafindan yonetilen geminin yillik isletme
giderini daha yiiksek bulduklari ¢calismadir.
Ne var ki bu calismada baz alinan gemilerin
gerek tip ve tonaj olarak denk olmayisi
gerekse isletme giderlerinin kiyaslandigi
yillarin farkli olmasi sonucun kiyaslama
icin gercekei olmasi konusunda soru isareti

dogurmaktadir.
Tirkiye’de ise Palamut ve Caylan
[13] Gemicilik Anahtar Performans

Gostergelerini (Shipping KPIs) kullanarak
Tirkiye'de faaliyet gosteren ve kuru
dokme yiik deniz tasimaciligl alaninda
hizmet sunan bir gemi sahibi isletmenin
cevresel performans, saglik ve emniyet
yonetim performansi, seyir emniyeti
performansi, operasyonel performans,
giivenlik performansi ve teknik performans
Olciimiiniiyapmislardir. Anahtarperformans
gostergeleri (KPIs) sirketlerin yonetiminde
kullanilan yeni bir ara¢ olmayip, 6zellikle
finansal KPI'lar yilardir kullanilmaktadir
[14]. Bugin BIMCO'nun kullanmakta
oldugu ve sahipligini 2015 yilindan bu yana
tistlendigi Gemicilik Anahtar Performans
Gosterge standartlar1 projesi 2006 yilinda
InterManager (Uluslararas1 Gemi Yonetim
Firmalar Birligi), Marintek (Norve¢ Deniz
Teknolojisi Arastirma Enstitisi - The
Norwegian Marine Technology Research

Institute) ve Norve¢ Arastirma Konseyi
tarafindan baslatilmistir [15]. Duru ve
dig. [16] yaptiklar1 c¢alismada Gemicilik
Performans Endeks (SPI) degerlerinin
elde edilmesinde Anahtar Performans
Gostergelerinin (KPIs) sahip oldugu agirlik
oranini ve bu oranlarin gemi sahiplerinin
performans beklentileriyle uyusup-
uyusmadigini incelemislerdir. Arastirmanin
sonunda KPI degerlerinin sahip oldugu
agirliklarin gemi sahiplerinin beklentilerini
yansitmadigini ve KPI degerlerinin yeniden
yapilandirilmasi gerektigini dnermislerdir.
BIMCO’nun 2018yilindagiincelleyerek gemi
sahipleri, gemi yoneticileri ve sektdrdeki
diger paydaslarin kullanimina sunmus
oldugu Gemicilik Anahtar Performans
Gosterge Standartlar1 V3.0, hiyerarsik
olarak 64 adet Performans Gostergesi (PI),
performans gostergelerinden elde edilen
33 adet KPI ve bunlardan elde edilen 8 adet
SPI'dan olusmaktadir [17]. Sekil 1’de SPI,
KPI ve PI'lar arasindaki hiyerarsik baginti
goriilmektedir.

2. Metodoloji

Bu ¢alisma BIMCO'nun Gemicilik KPI
Standartlar1 V3.0 kullanarak yonetiminde
dis kaynak kullanilan koster gemileri ile
yonetim isini kurum ici drglitlenme yoluyla

Gemicilik Performans Endeksleri
/ Shipping Performance Indexes
(SP1)

Anahtar Performans Gostergeleri
/ Key Performance Indicators
(KPI)

Performans Gostergeleri /
Performance Indicators (PI)

Sekil 1. SPI, KPI ve Pl'lar Arasindaki Hiyerarsik Baginti [18]
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kendileri istlenen gemi sahiplerinin
yonetimi altinda bulunan gemilerin
sergiledikleri  performanslar  arasinda

anlaml bir fark bulunup-bulunmadiginin
belirlenmesi amaciyla tarama modeli
sekli olan iliskisel arastirma yontemi
kullanilarak gergeklestirilmistir. Tarama
modelleri gecmiste meydana gelmis veya
halen devam etmekte olan bir durumu, var
oldugu sekli ile objektif olarak betimlemeyi
amaclayan arastirma yaklasimidir [19].
iliskisel tarama ise iki ya da daha cok
degisken arasinda birlikte degisim varligini
belirlemeyi amaglayan tarama yaklasimidir.

Gegmise ait olay, cisim ve sahislara ait
kayit ve kanit bulunamamasi, bulunanlarin
ise arastirmayl yapanin amacina uygun
olmayisi, veri bulma konusunda; toplanan
verilerin tam bir sonug¢ kabul edilmeyisi
ve sadece ipucu olarak kabul edilebilir
olmasi ise kontrol gigcligi konusunda
tarama modelinin sinirliliklari arasinda yer
almaktadir [20].

Bu c¢alismada, gemi yonetiminde
dis kaynak kullanan gemi sahiplerinin
performanslari ile gemi yonetimini kurum
ici yonetim sekli ile gerceklestiren gemi
sahiplerinin performans Karsilastirmasi
sonucunda elde edilen sonuglarla, Tiirk
koster sahiplerinin gemi yonetiminde
dis kaynak kullanmalar1 halinde, kalite
ve emniyetten 06diin vermeden daha
fazla  getiri/kazang¢  saglayabilecekleri
savunulmustur. Bu anlayisla arastirma igin
olusturulan hipotezler asagidaki gibidir:

HO: Yonetiminde dis kaynak kullanilan
gemiler ile kurum ici yonetim sekli ile
yonetilen gemilerin performans degerleri
arasinda anlamli fark yoktur.

H1: Yénetiminde dis kaynak kullanilan
gemiler ile kurum ici yonetim sekli ile
yonetilen gemilerin performans degerleri
arasinda anlaml fark vardir.

3. Evren, Orneklem ve Veri Toplama
Arastirmada evren olarak
yoneticilerinin  performans1 ile

gemi
gemi

sahiplerinin ~ performanslarim1  dogru
bir sekilde kiyaslayabilmek amaci ile
sahibi Tirk olmak tizere koster olarak
adlandirilan 1000-12000 DWT ytik tasima
kapasitesine sahip, gemi ydnetimi isi
tamamuiyla 3. taraf gemi yonetim sirketleri
tarafindan ve tamamiyla kurum igi
orgiitlenmeyle istlenilmis olan gemiler
secilmistir. Bagka bir ifade ile gemi yonetim
hizmetlerinden sadece bir veya bir kagini
kullanan sirketler arastirma dis1 tutularak,
sahibi Tiirk olan ve ydnetiminde 3. taraf
tam gemi yonetim hizmeti kullanan koster
gemileri ile tam kurum i¢i yonetim sekli
ile yonetilen koster gemileri arastirmanin
evrenini olusturmaktadir. Evreni olusturan
gemilerin say1 ve tonaj olarak biiytikligiini
tespit etmek amaci ile ISTFIX Arastirma
Midirii Sayin Engin KOCAK ile e-posta
yoluyla temasa gecilerek Tiirkiye’de tiglinci
taraf tam gemi yonetimi hizmeti kullanan
koster sayist ve hicbir sekilde tgilinci
taraf gemi yonetim hizmeti kullanmayip,
tamamiyla kurum i¢i orgiitlenme ile
yonetilen koster sayisi sorulmustur. 27 Mart
2018 tarihinde cevaben alinan e-postada
talep edilen bilginin temin edilebilmesinin
kolay olmadigi, kendilerinin béyle bir
calismalarmin  olmadigi  belirtilmistir.
S6z konusu evreni olusturan gemi sayisi
veya tonajin1 ifade edecek herhangi bir
istatistiki  calisma/veri  olmadigindan,
evrenin buyukligi ile ilgili sayisal bir deger
mevcut degildir. Arastirmanin drneklemini
ise say1 bakimindan diisiik bir rakamda
kalarak arastirmanin kisitlarindan birinin
olusmasina sebebiyet veren, evren tanimi
kriterlerine uygun olan ve hakkinda veri
toplanabilen tam kurum ici drgiitlenmeyle
yonetilen 2 adet ve 3. taraf tam gemi
yonetim sekliyle yonetilen 2 adet olmak
lizere toplam 4 gemi olusturmaktadir.
Arastirmada kullanilmak tizere BIMCO
ve BIMCO’ya Bilgi Teknolojileri Hizmeti
saglayarak  Gemicilik KPI  Sistemini
gelistiren ve  yoneten SOFTimpact
firmasiyla iletisime gecilmistir. SOFTimpact
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firmas1 once c¢alismaya ilgi gostermis,
fakat daha sonra talep edilen verilerin 3.
taraflara aktarilmasmin gizlilik kuralini
ihlal edecegi gerekcesiyle verileri temin
edemeyeceklerini bildirmislerdir.
BIMCO’nun ise konuyla ilgili veri talebini
degerlendirecegini belirtmesi, fakat geri
donlis olmamasi lizerine arastirmada
kullanilmak iizere veri toplama araci olarak
anket formu olusturulmustur. Anket formu
iki bolimden olusmakta olup, birinci
bolim ankete katilan gemilerin ve gemi
sahibi firmalarin profil bilgilerini, ikinci
bolim ise BIMCO’nun standartlarina
uygun sekilde gemilerin PI degerlerini elde
etmeye yonelik olarak BIMCO'nun “The
Shipping KPI Standard V3.0” kilavuzuna
uygun olarak hazirlanmistir BIMCO The
Shipping KPI v3.0 ilgili internet sayfasinda
[21] Ingilizce olarak detayli bir sekilde
orneklerle  anlatilmis  bulunmaktadir.
Zaten konu hakkinda uzman sayilabilecek
deniz ve kara tecriibesine sahip olan
arastirmacilar tarafindan terciime edilerek
katilimcilara sunulmus ve ekstra uzman
gorlisiine ihtiyac duyulmamistir. Talep
edilen bilgiler tim gemiler icin dogru bir
karsilastirma yapabilmek amaci ile 1 Ocak
2017’den 31 Aralik 2017 tarihine kadar
gecen 1 yillik siireyi, diger bir deyisle 2017
yili performans bilgilerini icermektedir.
Formlar1 dolduracak katilimcilar ise koster
tanimina uygun gemilere sahip gemi
isletmeciligi ile ugrastigit Deniz Ticaret
Odasi kayitlari incelenerek tespit edildikten
sonra toplam 32 Koster sahibi ve 4 adet
liclinci taraf gemi yonetim sirketine 12-15
Ocak 2018 tarihleri arasinda e-posta yoluile
gonderilmistir. E-posta yolu ile gonderilen
anket formlarma herhangi bir donis
olmamasi tlizerine 21 Mart 2018 tarihinde
telefon goriismesi ile ilgili sirketler teker
teker aranmis ve arastirma kapsaminda
verileri kullanilmaya uygun olan ancak, s6z
konusu verilerin ¢alismada kullanilmasina
gemi ve sirket kimliklerine dair gizlilik
saglanmas1 halinde izin verebilecegini

belirten iki adet kurum ici yonetim ve iki
adet 3. taraf gemi yonetim sekliyle yonetilen
gemi tespit edilmistir. Kurum ici 6rgtitlenme
ile gemilerini yoneten sirketlerle yiiz
ylze goriisme yapilmis ve bunlardan
bir tanesinin temin ettigi verilere sirket
arsivleri incelenerek ulasilmistir. Digerine
ise hem sirket arsivleri ve hem de gemi arsiv
ve jurnalleriincelenerek ulasilmistir. 3. taraf
gemi yonetim sirketi tarafindan yonetilen
gemilere ait veriler ise elektronik posta yolu
ile ulastirilan anket formu ile elde edilmis
ve veri toplama siireci 08 Nisan 2018
tarihinde sonlandirilmistir. Sirketlerden ve
gemilerden elde edilen verilerle Pl degerleri
tespit edilmis ve bu degerler BIMCO’nun
Gemicilik KPI Standartlarini olusturan
KPI ve SPI degerlerinin hesaplanmasinda
kullanilmistir.

4. Arastirmanin Kisitlari

Arastirmada kullanilmak iizere sadece
Tirk koster gemi isletmeciliginde; gemi
yonetimi isi tamamiyla 3. taraf gemi
yonetim sirketleri tarafindan ve tamamiyla
kurum ici orgiitlenmeyle {istlenilmis
olan gemiler secildiginden kismi olarak
(6rnegin sadece personel teminini) 3.
taraf olarak yapan sirketler arastirma
disinda  tutulmast  arastirmanin  en
onemli kisitlarindan biridir. Arastirmada
BIMCO’nun KPI standartlar1 kullanilmis
olup, mevcut performans degerlendirme
standardi olarak bunlar1 kullanmayan veya
hi¢ bir performans degerlendirme metodu
kullanmayan sirketler icin talep edilen
bilgilerin elde edilmesi detayli bir arsiv
taramas1 gerektirdiginden is yiikii olarak
degerlendirilip, formun doldurulmasi
konusunda ayrica isteksizlik yaratmistir.
Calismaya  katilmakta gonilli  olan
sirket/gemilerde arsiv taramasi sonucu
ulasilan veriler elde edilmek istenen

tim SPI degerlerinin hesaplanmasina
yetecek seviyede olamamis ve Kkayip
veri olarak degerlendirilmistir  Bazi

sirketlerin ise kendi olusturduklari KPI
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standartlarina gore elde ettikleri degerleri
internet sitelerinde misterilerine
hitaben yayinladiklar1 dolayisiyla KPI
degerlerinin  misterileri ~ cezbedecek
bir olgu olarak ticari anlam kazandigi
goriilmektedir. KPI degerlendirmesinin
kendileri adina olumsuz ¢ikacagindan
endiselenen sirketlerin de bunun yaptiklari
ticarete ve imajlarina zarar verebilecegi
kaygisiyla konuyu ticari sir kapsaminda
degerlendirmeleri sonucunda ¢alismaya
katkida bulunmakta gekimser davrandiklari
gozlenmistir Bu baglamda c¢alismaya
katillmin gerek is yiikki olusturmasi ve
zaman almasi gerekse firmalarin kendi
aleyhlerinde olumsuz sonuclarin g¢ikma
olasiligindan dolay1 ¢cekinmeleri sonucunda
katilimin disiik olmasi arastirmanin 6nemli
kisitlarindandir.

5. Bulgular

Arastirmaya katilan gemi isletmeciligi
ile ugrasan firmalara ve islettikleri gemilere
ait profil bilgileri isletmelerin yonetim sekli,
isletmenin yasi, sirket sahibinin asli faaliyet
alani, sirketi kimin yonettigi, isletmenin
sahip oldugu gemi sayis, arastirmaya dahil
olan gemilerin tipi, yasi, tonaji (DWT),
bayrag ile ilgili bilgilerden olusmaktadir.
Arastirmaya katilan gemi sahibi sirketlerin
tamami aile sirketi olup,  bunlardan
licii sirket kurucusu yani aileden ikinci

kusak, bir tanesi ise aileden birinci kusak
yoneticiler tarafindan ydnetilmektedir.
Bunlara ek olarak sirketlerden asil faaliyet
alani denizcilik olan {i¢ tanesi ikiser gemiye,
asil faaliyet alani denizcilik olmayan bir
tanesi ise tek bir gemiye sahiptir. Buna gore
isletmelere ait profil bilgileri Tablo 1’de
gosterilmistir.

Arastirmaya katilan gemilerin profil
bilgileri incelendiginde; tam kurum ici
yonetim sekliyle yonetilen gemilerden
birinin Tirk bayrakli birinin ise yabanci
bayrakli oldugu, 3.taraf tam gemi yonetimi
hizmeti alan gemilerin ise her ikisinin de
yabanci bayrakl oldugu, gemi tipi olarak ti¢
adet geminin kuru ytik gemisi digerinin Ro/
Ro oldugu anlasilmaktadir. Yaslar1 itibari
ile iki geminin oldukga ileri yasta oldugu
dikkat ¢ekmektedir. Kuru ytik gemilerinin
tonajlar1 birbirine yakin olmakla beraber
Ro/Ro gemisinin tonaji digerlerine nazaran
daha azdir. Arastirmaya katilan gemilere ait
profil bilgileri ise Tablo 2’de gosterilmistir.

Arastirma sonucu verilerin
degerlendirilmesiyle kurum i¢i 6rgiitlenme
ile yonetilen Gemi 1 ve Gemi 2’ye ait SPI
verileri Tablo 3’te gosterilmistir.

Arastirma sonucunda verilerin
degerlendirilmesi ile 3.taraf gemi yonetim
sekliyle yonetilen Gemi 3 ve Gemi 4’e ait SPI
verileri Tablo 4’te gosterilmistir.

Tablo 1. Arastirmaya Katilan Isletmelerin Profil Bilgileri

Sirketin Sahibi Asli Faaliyet Alani Sirket Yapisi Sirketin Sahip Oldugu Gemi Sayis1
Isletme-1 Kurucusu Denizcilik dis1 Aile Sirketi 1
Isletme-2 | Aileden 2.kusak Denizcilik Aile Sirketi 2
Isletme-3 Kurucusu Denizcilik Aile Sirketi 2
Isletme-4 Kurucusu Denizcilik Aile Sirketi 2

Tablo 2. Arastirmaya Katilan Gemilere Ait Profil Bilgileri

Yonetim sekli Tipi Yas1 Tonaj1 (DWT) Bayragi
Gemi-1 Tam kurum i¢i yonetim Ro/Ro 40 2250 Tanzanya
Gemi-2 Tam kurum i¢i yonetim Kuru ytik 18 7500 Tirk
Gemi-3 | 3.taraftam gemi yonetimi Kuru yiik 9 7718 Marshall Adalar:
Gemi-4 | 3.taraftam gemi yonetimi Kuru yiik 40 7214 St.Vincent & Grenadines
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Tablo 3. Kurum I¢i Orgiitlenme ile Yonetilen Gemi 1 ve Gemi 2'’ye Ait SPI Verileri.

Kurum ici yonetim (Gemi-1) 2017 Kurum ici yonetim (Gemi-2) 2017

Q1 Q2 Q3 Q4 Ort. Q1 Q2 Q3 Q4 Ort.

SPI001 Veri Veri Veri Veri Veri Veri Veri Veri Veri Veri
yok yok yok yok yok yok yok yok yok yok

SP1002 75 85 100 75 83,75 60 100 100 90 87,5
SPI003 Veri Veri Veri Veri Veri Veri Veri Veri Veri Veri
yok yok yok yok yok yok yok yok yok yok

SP1004 80 80 100 70 82,5 80 100 70 80 82,5
SPI005 Veri Veri Veri Veri Veri Veri Veri Veri Veri Veri
yok yok yok yok yok yok yok yok yok yok

SPI006 80 40 81,2 80 66,6 40 N/A 80 80 73,3
SPI007 Veri Veri Veri Veri Veri Veri Veri Veri Veri Veri
yok yok yok yok yok yok yok yok yok yok

SPI008 33,3 33,3 N/A 0 22,2 41,6 N/A 45,8 45,8 44,8

Tablo 4. 3.Taraf Gemi Yénetim Sekliyle Yonetilen Gemi 3 ve Gemi 4’ye Ait SPI Verileri

3. Taraf Yonetim (Gemi-3) 2017 3. Taraf Yonetim (Gemi-4) 2017

Q1 Q2 Q3 Q4 Ort. Q1 Q2 Q3 Q4 Ort.

SPI001 Veri Veri Veri Veri Veri Veri Veri Veri Veri Veri
yok yok yok yok yok yok yok yok yok yok

SPI002 100 100 100 100 100 100 95 100 100 98,75
SPI003 Veri Veri Veri Veri Veri Veri Veri Veri Veri Veri
yok yok yok yok yok yok yok yok yok yok

SP1004 100 90 100 100 97,5 100 90 100 100 97,5
SPI00S Veri Veri Veri Veri Veri Veri Veri Veri Veri Veri
yok yok yok yok yok yok yok yok yok yok
SPI006 100 100 100 100 100 N/A 80 N/A 100 90
SPI007 Veri Veri Veri Veri Veri Veri Veri Veri Veri Veri
yok yok yok yok yok yok yok yok yok yok

SPI008 100 54,1 100 100 88,5 N/A 79,1 N/A 100 89,5

Arastirma sonucunda elde edilebilen SPI
degerlerinin ¢6zliim ve yorumlanmasinda;
SPI001-SPI008 degiskenlerine gore
(SPI001, SPIO03, SPIOO5 ve SPIOO7
degiskenleri elde edilen verilerle temin
edilemedigi kayip veri olarak her bir gemi
icin seri ortalama degerleri atanmistir)
gemilerin performanslar1 arasinda fark
olup-olmadigini tespit etmek icin One Way
Anova (tek yonli varyans analizi) testi
kullanilmis ve gruplar arasindaki farki
belirleyebilmek i¢cin Tukey testi kullanilarak

anlamlilik p<0,05 alinmistir.

Verilerin  degerlendirilmesinde  ve
hesaplanmis degerlerin bulunmasinda SPSS
Version 20.0 paket programi kullanilmistir.
Arastirmaya katilan ve yonetimi kurum
ici orgltlenme ile lstlenilen gemiler ile
(Gemi 1 ve Gemi 2), yonetiminde 3. taraf
tam gemi yonetim hizmeti kullanilan (Gemi
3 ve Gemi 4) gemilerin SPI degerlerinin
karsilastirilmasi sonucu elde edilen tek
yonli varyans analizi sonuglar1 Tablo 5'te
gosterilmistir.
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Tablo 5. Gemilerin SPI Degerlerinin Tek Yénlii Varyans Analizi Sonuglart

sd Kareler Toplam1 | Ortalama Kare F p
Gruplar Arasi 3 6892,137 2297,379 17,048 ,000
Gruplar I¢i 28 3773,315 134,761
Toplam 31 10665,452

Tablo 3 incelendiginde; SPI degerlerinin
gemi degiskenine gore anlaml bir farklilik
gosterip gostermedigini belirlemek amaciyla
yapilan tek yonlii varyans analizi (ANOVA)
sonucundagemilerin SPIdegerleriarasindaki
fark istatistiksel olarak anlaml bulunmustur
[F(3, 28) = 494, p = .000]. Bu islemin
ardindan ANOVA sonrasi belirlenen anlaml
farkliigin hangi gruplardan kaynaklandigini
belirlemek tlizere tamamlayict  ¢oklu
karsilastirma (post-hoc) analiz tekniklerine
gecilmistir.

ANOVA sonrasi hangi post-hoc ¢oklu
karsilastirma  tekniginin  kullanilacagina
karar vermek icin oncelikle Levene’s testi
ile grup dagilimlarimin varyanslarinin
homojen olup olmadig1 hipotezi sinanmis,
varyanslarin homojen oldugu saptanmistir
(LF=0,101;05). Bunun iizerine varyanslarin
homojen olmasi durumunda yayginhkla
kullanilan Tukey HSD ¢oklu karsilagtirma
teknigi tercih edilmistir. Tukey HSD testinin

tercih edilmesinin nedeni testin gercekten
o6nemli farklilk gosteren gruplari daha
dustik bir ortak hata ile karsilastirmasidir.

Gergeklestirilen ~ Tukey =~ HSD  ¢oklu
karsilastirma analizi sonuglar1 Tablo 6’da
gosterilmistir.

SPI degerlerinin gemi degiskenine gore
hangi alt gruplar arasinda farkhlastigini
belirlemek iizere yapilan tek yonli varyans
analizi (ANOVA) sonras1 post-hoc Tukey HSD
testi sonucunda Gemi 1 (kurum i¢i yonetim)
ile Gemi 3 ve Gemi 4 (3.tarafyonetim) ve Gemi
2 (kurum ic¢i yonetim) ile Gemi 3 ve Gemi
4 grubu arasinda Gemi 3 ve Gemi 4 grubu
lehine istatistiksel olarak (p<.05) diizeyinde
anlaml bir farklilik saptanmistir. Bu durum,
3. taraf tam gemi yonetim hizmeti alan Gemi
3 ve Gemi 4 grubundaki gemilerin kurum i¢i
orglitlenme ile yonetilen Gemi 1 ve Gemi 2
gruplarina gore BIMCO'nun KPI standartlari
baz alindiginda daha ytiksek performans
sergilediklerini ortaya koymaktadir.

Tablo 6. SPI Degerlerinin Gemi Degiskenine Gére Hangi Alt Gruplar Arasinda Farklilastigini Belirlemek

Uzere Yapilan Tukey HSD Testi Sonuglari

Gemi Degiskenleri Ortalamalar Farki p
GEMI 2 -10,33125 ,304
GEMI 1 GEMI 3 -34,81875* ,000
GEMI 4 -32,25250* ,000
GEMI 1 10,33125 ,304
GEMI 2 GEMI 3 -24,48750* ,001
GEMI 4 -21,92125* ,004
GEMI 1 34,81875* ,000
GEMI 3 GEMI 2 24,48750* ,001
GEMI 4 2,56625 ,971
GEMI 1 32,25250* ,000
GEMI 4 GEMI 2 21,92125* ,004
GEMI 3 -2,56625 971
*.05 diizeyinde ortalama fark anlamhdir.
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6. Sonuclar ve Tartisma

Yonetiminde 3. taraf gemi yoOnetimi
hizmetini kullanan gemiler ile yoénetimi
kurum ici orgiitlenme yoluyla tstlenilen
gemilerin performanslari arasinda
anlamli bir fark olup-olmadigini tespit
etmek maksadiyla, performans Ol¢iisii
olarak BIMCOnun KPI standartlarinin
kullanildigt bu arastirmada iki yodnetim
sekliyle yonetilen gemilerin performanslari
arasinda anlamh bir fark oldugu ortaya
konulmustur. Cikan sonu¢ ¢alismanin
daha once ortaya konulan “ydnetiminde
dis kaynak kullanilan gemiler ile kurum
ici yonetim sekli ile yonetilen gemilerin
performans degerleri arasinda anlaml fark
vardir” hipotezini desteklemektedir.

Bu sonuca gore gemi yonetimi isinin
profesyonel yoneticilere devredilmesinin
gemi sahibi a¢isindan olumlu sonuglar
doguracagl goriilmekte olup, Sletmo’nun
[22] one siirdigli gemi yonetiminde dis
kaynak kullaniminin ¢ogu gemi sahibi
tarafindan bir segenek olarak 6ne ¢ikma
sebebini de agiklamaktadir.

Bu calismada kullanilmak {izere veri
toplama siirecinde gorilmiistiir ki; tanimi
itibari ile kii¢lik tonajli olan ve yasi ilerlemis
sinirh sayida gemiye sahip olan Tiirk koster
sahipleri gemi yonetiminde dis kaynak
kullanimina sicak bakmamaktadir. Bu ise
Cariou ve Wolf'un [23] c¢alismalarinda
tespit etmis olduklari izere geminin yasinin
ilerlemis olmasi, tonajinin kiigiikligi, gemi
sahibinin sahip oldugu gemi sayisinin
azligi gibi etkenler “gemi sahiplerinin gemi
yonetiminde dis kaynak kullanim oranlarini
azaltmaktadir” tespiti ve Durgut [8] ile
Cetin ve Cerit'in [9] Tirk armatorlerinin
genel olarak gemi yonetiminde dis kaynak
kullanmadiklar1 tespitiyle ortismektedir.
Yapilan c¢alismada gemiler arasinda en
biiytik performans farkliliklarinin ISM
gerekliliklerini  yerine getirememekten
kaynaklandigr da gorilmistir. Bu sonug
ise Cetin ve Cerit’in [9] Tiirk armatorlerinin
gemi yonetimi hizmeti almasimin en 6nemli

lic sebebinden biri olarak tespit ettigi ISM
gerekliliklerinin s6z konusu hizmeti almaya
karar vermede hakli bir neden oldugunu
gostermektedir.

Koster tasimaciigini da kapsayan
KMDT’nin Avrupa, ABD ve Uzak doguda
gelistirilmesi icin devletlerin uzun vadeli
politikalar  gelistirerek  konuyla ilgili
paydaslar1 tesvik etmek icin programlar
olusturdugu ve s6z konusu iilkelerin
KMDT'na vermis oldugu o6nem sadece
Paixao ve Marlow [24] ile Zachcial'in [25]
KDMT’nin avantajlari arasinda saydiklari
ekonomik ve c¢evre dostu olmasindan
degil aynm1 zamanda Cafruny’nin [26]
belirttigi gibi denizciligin diinyada politik
giic olmanin anahtar1 olmakla beraber,
tilke zenginliginin yolunu ag¢masi, ulus
ekonomisinin gelisiminde itici glic olmasi
ve askeri giicin 6nemli bir unsurunu teskil
etmesi de sayllmalidir.

7. Oneriler

Yapilan arastirmada elde edilen
sonuclara dayanarak yapilan Oneriler
asagida siralanmistir.
e Tirk denizciliginin  glinimizdeki

haline ulasmasinda biiyiik pay1 olan
Koster tagimaciligi hakkinda Tiirkiye’'de
yapilmis az sayida ¢alisma vardir. Konu
sektorde faaliyet gostermekte olan
gemi sahipleri tarafindan devlet destegi
saglanabilmesi  amaciyla  devletin
giindemine tasinmasi ¢abalariyla sinirl
kalmaktadir. Tim diinyada devlet
politika ve destekleriyle yiiriitiilen
deniz ticareti konusunda Tirkiye de,
ozellikle koster tasimaciligl alaninda
calismalar yapmaly, proje ve yatirimlara
destek  vermelidir Bu kapsamda
akademisyenler de koster tasimaciligini
her yonden ele alarak bu sektorde
faaliyet gosteren gemi sahipleri basta
olmak iizere tim paydaslara rehberlik
yapmalidir.

¢ Gemi ydnetiminde dis  kaynak
kullanimi hem mevcut durumda koster
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tasimaciligl alaninda faaliyet gosteren
gemi sahipleri hem de piyasaya yeni
girecek ama denizcilikle ilgili hig
bir bilgi birikimine sahip olmayan
yatirimcilar i¢in bir firsat olarak
degerlendirilmelidir. Ozellikle piyasaya
yeni yatirimcilarin ¢ekilebilmesi igin
gemi yonetiminde dis kaynak kullanimi
olgusu tamitilmali, devlet tarafindan
bu sektorde yapilacak yatirimlarla
ilgili hukuki diizenlemeler gozden
gecirilerek tesvik saglanmalidir.

Gemi yonetiminde dis kaynak kullanimi
diinyada oldugu gibi Tirkiye'de de
gemi sahipleri icin yaptiklar: ticarette
performanslarini arttirict bir etkiye
sahip olacaktir. Ne var ki o&zellikle
gemilerinin tizerindeki kontroli
kaybetme endisesi ve gemi ydnetim
sirketlerine olan giivensizlikleri
Tiirk armatorlerinin  {liglinci  taraf
gemi yonetim sirketlerine olumsuz
bakmalarina neden olmaktadir. Ugiincii
taraf gemi yoOnetim sirketleri gemi
sahiplerinin  goziindeki  imajlarmi
olumlu hale getirebilmekicin pazarlama
stratejileri gelistirmelidir.

Bu c¢alismada ele alinan Kkoster
tasimaciliginda gemi yoOnetimi ve
yonetim sekilleri arasindaki performans
farki incelemesi 6rneklemin daha genis
tutularak yapildigi benzer ¢alismalarla
desteklenmelidir.

Arastirmada kullamilan BIMCO’nun
performans  standartlarinin  gemi
sahipleri acisindan mutlak anlamda
bir performans gostergesi olarak kabul
edilebilecegi iddia edilemez. Sirketler
yalnizca BIMCO veya baska herhangi bir
kurulusun performans standartlarini
kullanmak zorunda olmayip, yurt
disinda o6rneklerine rastlandigl iizere
kendi KPI standartlarim gelistirip
kullanarak performanslarini  6lgme,
degerlendirme ve takip etme imkanina
sahip olarak gemilerini yonetme ve
performanslarini arttirma konusunda

iliskili
taramasi

analiz yapabilme imkanina
olmalidirlar.

Arastirmanin sonuglar1 ile dogrudan
olmasa da c¢alismanin literatir

esnasinda edinilen bilgilere

sahip

dayanarak genel anlamda asagidaki ii¢
onerinin de dikkate alinmasi yerinde
olacaktir:

AB’ne girmeye aday iilke olan Tiirkiye,
AB’ne girmesi durumunda Kabotaj
hakkindan vazgecmis olacaktir.
Ulke olarak kabotaj tasimaciifinin
cogunlukla yapilmakta oldugu koster
gemileri boylesi bir durumda ortaya
cikacak rekabet ortamina hazir hale
gelmek adina gerekirse ii¢lincii taraf
gemi yonetim sirketlerinden istifade
etmelidir.

Tirkiye'nin  icerisinde  bulundugu
cografyada AB tarafindan KMDT’na
yonelik projeler gelistirilmekte ve
uygulanmaktadir. Tirkiye bu projeleri
yakindan takip etmeli, sdz konusu
projelerde yer edinebilmek icin hem
filo ve limanlar konusunda hem de
deniz tasimaciligina diger tasimacilik
modlarin1 entegre etmede hazirlikl
olmaldir.

Mevcut  durumda  Tirk  koster
filosunun en biiyiik dezavantaji olarak
filonun yasli olmas1 gosterilmektedir.
Koster sahiplerinin de siklikla dile
getirdigi bu olumsuzluk Akdeniz
ve Karadeniz’'de Kkoster tasimaciligl
faaliyetlerinde bulunan diger tlkelerin
filolar1 i¢cin de gecerli olup, filosunu
en kisa zamanda yenileyen tlkelerin
bu durumu bir firsata cevirecegi ve
koster tasimaciligindan en iist diizeyde
istifade edecegi gorilmektedir. Devlet
bu konuda da iizerine diiseni yaparak
tesvik edici politikalar gelistirmeli,
Tiirk koster filosunun yenileme projesi
olan “Tirk Yildizi Projesi” kisa zamanda
eyleme gecirilerek Tiirk kosterlerinin
bolge ticaretindeki pay1 ve hakimiyeti
arttirilmahidir.
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Oz

Orgiit icindeki temel unsurlardan biri olan insan kaynagi, érgiitleri amaclarina ulastiran en etkili
ve énemli kaynaklar arasindadir. Dolayisiyla insan kaynaginin iyi yénetilmesi orgiitlerin basarisinin
da on kosuludur. Bu nedenle de ¢alisanlarin drgiitlerine ve islerine yonelik tutum ve davranislarinin
anlasilmast ve yonetilmesi 6nemli bir olgu olarak kabul edilmektedir. Bu c¢alismanin amaci,
yéneticilerin yakindan ilgili oldugu drgtitsel tutum ve davranislardan; is tatmini ile orgtitsel vatandaslik
davraniglarinin, bireysel is performansina olan etkisini, feribot ve deniz otoblislerinde ¢alisan gemi
adamlari 6rnekleminde incelemek ve gemi adamlarinin ¢alistiklart béliimlere gére, séz konusu 6rgiitsel
tutum ve davranislarda anlaml farklhiliklar olup olmadigini ortaya ¢ikartmaktir. Anket yéntemiyle
yapilan ¢alismada 726 gemi adamindan elde edilen verilerin analizi sonucunda, aralarinda anlamli
iliskiler bulunan is tatmini ve érgtitsel vatandagslik davranisinin, bireysel is performansini pozitif yonde
etkiledigi ve is tatmini ile is performansi arasindaki iliskide orgtitsel vatandaslhk davranisinin kismi ara
degisken etkisinin oldugu tespit edilmistir. Diger taraftan giiverte, makine ve yardimci hizmetli sinifi
gemi adamlari arasinda, orglitsel vatandashk davranislari ve is performansi acisindan istatistiksel
anlamda anlamli farkhiliklar oldugu saptanmistir.

Anahtar Kelimeler: Is Tatmini, Orgiitsel Vatandashk Davranisy, Is Performansi, Gemi Adamlari, Deniz Isletmeciligi.

The Effect of Organizational Attitudes and Behaviours on Job Performance in
Maritime Transportation Sector Employees

Abstract

Human resources, which is one of the fundamental elements in the organization, is among the most
effective and important sources that bring the organizations to their goals. Therefore, good management
of human resources is a prerequisite for the success of organizations. Therefore, understanding and
managing the attitudes and behaviors of employees towards their organizations and businesses
is considered an important phenomenon. The aim of this study is to examine the organizational
attitudes and behaviors that managers are closely related to examine the effects of job satisfaction and
organizational citizenship behaviors on individual work performance in the sample of the seafarerers
working in the ferry and sea buses and to find out whether there are any significant differences in the
organizational attitudes and behaviors according to the departments of the seafarerers. As a result
of the analysis of the data obtained from 726 seafarers, it was determined that job satisfaction and
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organizational citizenship behavior, which had significant relations between them, had a positive effect
on individual job performance and that the organizational citizenship behavior had a partial mediator
variable effect in the relationship between job satisfaction and job performance. On the other hand,
there were statistically significant differences in terms of organizational citizenship behaviors and job
performance between deck, engine and auxiliary servicemen seafarers.

Keywords: Job Satisfaction, Organizational Citizenship Behaviour, Job Performance, Seafarers, Maritime

Management.

1. Giris

Tutum, bireyin bir durum, olay veya
kisiye karsi tepki eylemi ya da beklenilen
davranis sekli olarak tanimlanabilir.
Tutumlar, davramislar1 yonlendirir ve
etkiler. Dolayisiyla tutumlar ile davranislar
arasinda tutarli ve yiiksek diizeyde bir
iliski vardir [1]. Orgiit yoneticileri, érgiitsel
tutum ve davranislarla oldukea ilgilidirler.
Cunkii calisanlarin orgiitsel tutumlari,
davranislarini belirleyen ve sekillendiren
temel unsurlardir [2]. Yoneticiler agisindan,
calisanlarin tutumlarinin belirlenmesi ve
Olciilmesi, onlarin ileride gosterecekleri
davranislar1 6nceden tahmin etme ve
yonlendirmeye  yonelik  faaliyetlerde
bulunma firsati verir [3]. Is tatmini,
orglitsel baglilk, 0zdeslesme, Orgiitsel
destek [4] ve calismaya tutkunluk gibi
orgiitsel tutumlari, c¢alisanlarin orgiitsel
vatandashk davranisini ve davranislarin
ciktis1 olan is performansini etkileyerek,
orgiitsel  davranisa yol  agmaktadir.
Calisanin orgiitiine karst olumlu tutum
ve davranislar sergilemesi sayesinde
tiretkenlik ve verimlilik artarken, orgiitler
bulunduklar1 ¢evrede daha fazla etkili
olurlar. Ciinkii yoneticilerin yakin ilgisini
ceken c¢alisanlarin  orgiitsel tutumlari,
calisanlarin  davranislarin1  etkileyerek
orgiitiin performansinin belirler.

Orgiitlerin temel unsurlardan biri
olan insan kaynagi, orgiitleri amaglarina
ulastiran en etkili ve onemli kaynaklar
arasindadir. Dolayisiyla insan kaynaginin
iyi yonetilmesi de oOrgiitlerin basarisinin
on kosuludur. Orgiitlerin yogun rekabet
ve belirsizlik ortaminda faaliyet
gostermeleri nedeniyle, orgiit icerisindeki

insan kaynaginin ve yonetiminin onemi
giderek artmistir Cinkd calisanlarin
mesleki bilgi, beceri ve yeteneklerinden
olusan insan kaynag, orgiitlere rekabette
avantaj saglayarak, orgiitsel performansin
artmasinda etkili olan temel faktorler
arasindadir. Orgiitteki insan kaynagmnin
etkili yonetilebilmesi, calisanlarin
orgiitlerine ve islerine yonelik gelistirdikleri
tutum ve davranislarin giivenilir bir sekilde
Olciilmesine baghdir  Bu nedenle de
orgiit calisanlarinin, orgiitlerine yonelik
tutum ve davranislarinin anlasilmasi ve
yonetilmesi 6nemli bir olgu olarak kabul
edilmektedir. Bu baglamda bu ¢alismanin
amacl, yoneticilerin yakindan ilgili oldugu
orgiitsel tutum ve davranislardan; is tatmini
ve orgilitsel vatandashk davranislarinin
bireysel is performansi {izerindeki
etkisini, feribot ve deniz otobiislerinde
gorev yapan gemi adamlar1 drnekleminde
incelemek ve gemi adamlarinin calistiklari
boélimlere gore, soz konusu orgiitsel
tutum ve davranislarda anlamli farkliliklar
olup olmadigini ortaya ¢ikartmaktir.
Arastirmanin amaglarina ulagsmak igin
Tirkiye'de cesitli hatlarda sefer yapan
feribot ve deniz otobiislerindeki gemi
adamlarina anket uygulanmistir. Anket
yontemiyle elde edilen veriler ile agiklayici
faktor analizleri, korelasyon analizleri, tek
yonlii varyans (ANOVA) analizleri ve yapisal
esitlik modellemesiyle yol analizleri SPSS
ve AMOS 21 istatistiksel paket programlari
kullanilarak yapilmistir.

Arastirma konusu degiskenlerle ilgili
literattr incelendiginde, degisik sektorleri
konu alan birgok arastirma yapilmis
olmasina ragmen denizcilik sektoriinde, s6z
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konusu degiskenleri inceleyen sinirli sayida
calisma yapilmistir. Denizcilik sektdriinde;
is tatmini [5] ile is performansi [6, 7], is
giici devri [8], is ozelligi [9], orgiitsel
iletisim [10], baghhik [11, 12], igsel
pazarlama [13], is stresi [14], liderlik [15]
arasindaki iliskileri inceleyen calismalarin
yapildig1 goriilmektedir. Orgiitsel vatandashk
davranis ile doniisimci liderlik [16, 17],
gemi adamlarinin demografik o6zellikleri,
orgiitsel baghhigi ve orgitsel destek
algis1 [18] arasindaki iligkileri inceleyen
calismalar yapilmistir  Ayrica bireysel
is performansinin belirleyici 6zellikleri
[19], is performans: ile baghlik [20, 21]
ve duygusal zekd [22] gibi degiskenler
arasindaki iliskileri inceleyen calismalar
yapildig1 gorilmektedir. Ancak denizcilik
sektorinde is tatminini, orgiitsel
vatandaslik davranisini ve is performansini
birlikte ele alan ve bu degiskenler arasindaki
nedensel iliskileri ortaya c¢ikartan herhangi
bir ¢alismaya rastlanmamistir. Orgiitlerin
amagclarina  ulasabilmesi ve basarili
olabilmesi agisindan o6nemli faktorler
arasinda yer alan bu orgitsel tutum
ve davranislarinin, denizcilik sektorii
acisindan incelenmemis olmasi literatiirde
onemli bir eksikliktir. Bu arastirma bu
yoniyle deniz isletmeciligi literatiiriindeki
bir  boslugun doldurulmasma katki
saglayacaktir.

2. Kavramsal inceleme ve Hipotezler
2.1. is Tatmini

Is tatmini en genel anlamda, calisanin
isini degerlendirmesi sonucunda algiladigi
olumlu duygular olarak tanimlanmaktadir
[23]. Is tatmini, tutumlarin bir sonucu olup,
¢alisanin ruhsal ve/veya fiziksel yonden
iyi durumda olma halidir [24]. Is tatmini,
isin farkli yonlerine gore gelistirilen
tutumlarin toplami ve ulasilan sonuglarin,
daha onceki beklentileri hangi o6lciide
karsiladigi ile iliskilidir [3]. Calisanin isine
ve is cevresine karsi tutumlari olarak kabul
edilen is tatmini, boyutlar1 acisindan genel

is tatmini ve ¢ok boyutlu is tatmini olarak
gruplandirilmaktadir. Genel is tatmini, isin
kendisine yonelik tutumlari, ¢ok boyutlu
is tatmini ise iicret, calisma arkadaslari,
terfi ve calisma kosullar1 gibi unsurlar
icermektedir. Judge vd. [25] is tatminin
boyutlarini icret ve terfi gibi unsurlar
icerenicsel faktdrler, isin kendisi, yoneticiler
ve calisma arkadaslarini da kapsayan
digsal faktorler olarak siniflandirmislardir.
Literatiirde ¢alisanlarin is tatmin diizeyini
O0lemek icin  c¢ogunlukla basvurulan
Minesota is tatmin 6l¢ceginde, isin kendisi,
calisma arkadaslariyla iligkiler, gelir ve
terfi gibi faktorler ele alinmaktadir. s
tatmini hangi boyutlari ile degerlendirilse
degerlendirilsin ~ orgiit veya ¢alisan
agisindan o6nemli ciktilar1 olur. Ornegin
is tatmini, calisanin performansini ve
verimliligini artirirken, tatminsizlik azaltir.

Is tatmininin yénetim alaninda siklikla
incelenen o6nemli bir kavram olmasinin
nedeni, olumlu orgiitsel sonuglar elde
etmenin, olumlu is tatmini gelistirmeye
bagh olmasidir [26]. Calisanlarin is
tatminlerinin saglanmasinin insani bir
durum olmasi yaninda, oérgiitiin verimini
ve performansini artirmasi acisindan da
yoneticiler tarafindan 6nemsenmektedir.
Cinkii yoneticiler, ¢alisanlarinin orgiite
yonelik tutumlarinin ve davranislarinin
sonug¢larindan sorumludurlar. Bu yiizden
calisanlarm is tatmin  diizeylerinin
Olciilmesine ve artirilmasia yonelik
¢ok sayida arastirma yapilmistir. Bu
arastirmalardan is tatmin diizeyinin,
calisanlarin  demografik o6zellikleri ile
iliskili oldugunu orta koyan [27, 28, 29,
30] calismalardan yola ¢ikarak hipotez 1
gelistirilmistir.

H1: Gemi adamlarinin ¢alistiklar
béliimlere gére is tatmin diizeylerinde
anlamh farkhliklar vardir.

2.2. Orgiitsel Vatandashk Davranisi
Literatiirde orgiitsel vatandashk
davranisint  kavramsallastiran Smith
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vd. [31] bu davranisi, ¢alisanlarin, diger
calisanlara yardim etme egilimi veya
vicdanli olma ve zorunlu rollerin disina
cikip oOrgiitlerine destek olma seklinde
tanimlamaktadir.  Orgiitsel  vatandashk
davranisi, resmi gorev tamimlamasinda
yer almayan, o6diil sisteminde dogrudan

karsiigi  olmayan, ancak  drgitiin
faaliyetlerinin basarilmasinda etkili
olan ve gonillilik esasina yonelik

davranislardir [32]. Orgiitsel vatandaslik
davranisi, ¢alisanlarin drgiitiin amaglarini
gerceklestirmek adina, kendi istekleriyle ve
herhangi bir karsilik beklemeden, drgiitiin
cikarlarint sahsi cikarlari istiinde tutan
davranislar sergilemesidir. Diger bir ifade
ile orgiitsel vatandaslik davranisi, ¢alisanin
gonilli olarak bir beklentisi olmaksizin,
orgiitiinin lehine olan ve is taniminda yer
almayan olumlu davranislar géstermesidir.

Cahsanin  gosterdigi davranislarinin,
orgiitsel vatandashk davranisi olarak
degerlendirilebilmesi i¢in; davranislarin

resmi zorunluluklarin o6tesinde ge¢mesi
gerekir, davranislarin 6ziinde goniillilik
yer almalidi, davranislarin  dogrudan
odil sisteminde bir karsiliginin olmamasi
gerekir. Bagka bir deyisle, ¢alisan yaptigi
davranmist  6diil  getirisi  oldugu icin
yapmamalidir [33].

Orgiitsel vatandashk davramisi ile ilgili
yapilanarastirmalarda, 6rgiitsel vatandashk
davranisinin Organ’in [32] belirledigi gibi,
bireye doniik olan; o6zgecilik, nezaket ve
orgiite dontik olan; sivil erdem, vicdanllik
ve centilmenlik gibi boyutlardan olustugu
kabul goérmiistiir [34]. Ozdevecioglu ‘ya
[35] gore, orgiitsel vatandashik davranisi,
calisanlar arasinda yardimlagmayi artirdigi,
orgiite kars1 sorumluluklar: gelistirdigi ve
pozitif diislinmeye sevk ettigi icin orgiitsel
yasamu etkilemektedir. Orgiitsel yasam icin
bu denli 6nemli olan 6rgiitsel vatandashk
davranisi, calisanin yas, cinsiyet, tecriibe,
hiyerarsik konumu ile orgiit kiltiri ve
vizyonuyla iskilidir [36]. Bozkurt [18] 200
gemi adami iizerinde yaptig1 calismasinda,

gemi adamlarinin demografik 6zelliklerine
gore  Orgiitsel vatandashk  davrans
diizeylerinde anlaml farkhliklar oldugunu
tespit etmistir. Literatiirdeki bu bilgilerden
yola ¢ikarak hipotez 2 gelistirilmistir.

H2: Gemi adamlarinin ¢alistiklar
béliimlere gére érgiitsel vatandagslik davranis
diizeyleri arasinda anlaml farkliklar vardir.

2.3. is Performansi

[s performansi, orgiitiin amag¢ ve
hedeflerine uygun olarak is ortaminda
sergilenen davranislarin sonucudur
[37]. Bu sonu¢ hem c¢alisani hem de
orgiiti  hedeflerine ulastiran, c¢alisan
davranisinin  bir fonksiyonudur [38].
Calisanlarin  performans davranislarin
bazilar orgiite dogrudan katki saglarken
bazilar1 dolayli yoldan katki saglar.
Orgiitiin {iretim veya hizmetlerine ya da
teknik cekirdegine yonelik ve dogrudan
katki saglayan eylemlerin tiimiine gorev
performansi, orgiitin teknik cekirdegine
dolayl etkileyen, daha ¢ok orgiitiin sosyal
ve psikolojik ¢evresine yodnelik eylemler
baglamsal performans olarak ifade edilir
[39]. Orgiitler, cahsanlarin 6rgiitlerinin
amaglarini gerceklestirmek lizere
gosterdikleri ve oOrgiitlerine dogrudan
veya dolayl katki saglayan performanslari
Olciistinde basarili olabilirler. Dolayisiyla
bireysel performans dilizeyi her orgiit
icin oncelikli 6neme sahip bir olgudur. Bu
yluzden de o6rgiit yoneticileri faaliyetlerdeki
etkinligi, verimliligi ve belirlenen hedeflere
ne derece ulasildigini tespit etmek icin
calisanlarinin performanslarini 6lgmek ve
siirekli takip etmek durumundadirlar. is
performansi, calisanlarin Kkisiliklerindeki

ve algilarindaki degisiklikler, egitim
deneyimlerindeki farkhiliklar ile sahip
olduklar1 mesleki bilgi ve becerilerle

birlesince performans agisindan bireysel
seviyede bir¢cok farkliliklar ortaya cikar
[39]. Bunlara gore arastirmada test edilmek
tizere hipotez 3 gelistirilmistir.

H3: Gemi adamlarinin ¢alistiklar
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béliimlere gére bireysel is performansi
diizeyleri arasinda anlaml farkliklar vardir.

2.4. Is Tatmini, Orgiitsel Vatandashk
Davranisi ve is Performansi Arasindaki
iliskiler

2.4.1. is Tatmini ve Orgiitsel Vatandashk

Davranisi

Yonetim alam ile ilgili yapilan
calismalarda, orgiitsel vatandaslik
davranislariyla en fazla iliskilendirilen

kavramlardan biri olan is tatmininin [40],
orgiitsel vatandashik davranisini anlaml
yonde etkiledigi bir¢ok calismayla ortaya
konulmustur [41, 42]. Organ ve Ryan
[43] tarafindan 55 ¢alismanin incelendigi
meta-analizinde, oOrgiitsel vatandashk
davranisini en fazla etkileyen oOrgitsel
tutumun, calisanlarin is tatmini oldugu
saptanmistir.  Altas ve Cekmecelioglu
[44] otomotiv  sektoriindeki 391
calisanin katildig1 arastirmada, is tatmini,
orgiitsel baghlik, orgiitsel vatandashk
ve is performansi arasindaki iliskileri
incelemislerdir. Arastirmada, is tatmininin
ve oOrgilitsel vatandashik davranisinin,

calisanlarin performansi lizerinde
anlamli etkisinin oldugu ve demografik
ozelliklere gore anlamh  farkhiliklar

gosterdigi tespit edilmistir. Tsai ve Wu
[45] Tayvan'da 237 hemsire {izerinde
yaptiklari calismada, is tatmini ve orgiitsel
vatandaslik davranis1 arasinda pozitif
yonli anlamh bir iliski oldugunu, érgiitsel
vatandaslik  davranisinin, is tatmini
sonucunda olustugu ve orgiitsel etkililik
tizerinde ciddi bir etkiye sahip oldugu
vurgulanmistir. Tokel [46] 210 iiniversite
idari personeli ile yaptig1 arastirmada, is
tatmini ve orgiitsel vatandashik davranisi
arasinda orta diizeyde ve pozitif yonli bir
iliski oldugu tespit edilmistir. Literatiirdeki
bu bilgilerden yola ¢ikarak hipotez 4
gelistirilmistir.

H4: Gemi adamlarinin is tatmini,
orgiitsel vatandashk davranislarin pozitif
yénde etkiler.

2.4.2. is Tatmini ve is Performansi

is tatmini, Orgiitten ayrilma, ise
devamsizik ve is performansi gibi
davraniglara dogrudan sebep olur [47]. Is
tatmini ile is performansi arasinda pozitif
ve anlamli bir iliski olmasinin [48] yaninda
isinden mutlu olan ¢alisanlar, mutsuz olan
calisanlara gore daha fazla is performansi
sergilemektedir [49]. Calisanlarin is tatmin
diizeyi ve is performanslar: ile orgiitiin
performans1 arasinda yiiksek oranda
iliski oldugu igin literatiirde bu kavramlar
arasindakiiliskiyiinceleyen pek cok calisma
bulunmaktadir. Is tatmini ve is performansi
arsindaki iliskileri arastiran calismalarda
ti¢ farklh yaklasimdan soz edilebilir.
Bunlardan is tatmininin, is performansini
etkiledigi veya is performansinin, is
tatminini etkiledigi ya da is tatmini ile is
performansi arasindaki iliskide ¢ok fazla
degisken etkili oldugu [50] yoniindeki
calismalardir. Bu c¢alismalardan; Organ
[32] is tatmini ve is performansi arasinda
giicli bir iliskinin oldugunu, bu iliskinin
is tatminini orgiitsel vatandashk davranisi
olarak diisiiniildigiinde, is performansi
ile iliskisinin daha da gii¢clendigini ifade
etmektedir. Yorulmaz vd. [7] tarafindan
gemi sanayinde calisan mavi ve beyaz
yakali 311 c¢alisan {lzerinde yapilan
arastirmada, basit dogrusal regresyon
analizi bulgularina gore calisanlarin is
tatmin diizeylerinin, is performanslarini
pozitif yonde etkiledigi ve ayrica
calisanlarin tersanedeki konumlarina gore
is tatmin diizeylerinde istatistiksel agidan
anlamli farkliliklar oldugu, is performans
diizeylerinde ise istatistiksel acidan anlaml
farkliliklarin  olmadig1r tespit edilmistir.
Tirkoglu ve Yurdakul [51] mobilya
sektoriinde c¢alisan 362 Kkisi tlzerinde
yaptiklar1 ¢alismada, regresyon analizi
bulgularina gore, aralarinda dogrusal iliski
bulunan degiskenlerden is tatmininin, is
performansini anlamli ve pozitif yonde
etkiledigini rapor etmislerdir. Ordu [52]
yaptigi calismada, Denizli'de devlet
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liselerinde gorev yapan 370 Ogretmenin
is tatmin diizeylerinin, is performanslari
lizerindeki etkisini incelemistir.
Arastirmada, 6gretmenlerin is tatmini, basit
dogrusal regresyon analizi bulgularina
gore is performanslarini pozitif yonde
anlamli ydnde etkiledigi belirlenmistir.
Runi vd. [53] tarafindan 214 0Ogretim
elemant ile is tatmini ve is performansinin,
liderlik, motivasyon, yetkinlik ve baglhlikla
iliskisinin incelendigi c¢alismada, yapisal
esitlik modellemesi ile yapilan yol
analizlerinin sonucunda is tatmininin,
is performansi iizerinde dogrudan bir
etkisinin oldugu rapor edilmistir. Yuen
vd. [54] gemi adamlarimin is tatmini
ve is performanslari arasindaki iliskiyi
inceledikleri ¢calismaya katilan 116 giiverte
ve makine zabitinin is tatmin diizeylerinin,
is performanslarini pozitif yonde etkiledigi
yapisal esitlik modellemesi ile yapilan yol
analizlerinin sonucunda tespit etmislerdir.
Literatiirdeki bu bilgilerden yola c¢ikarak
hipotez 5 gelistirilmistir.

H5: Gemi adamlarinin is tatmini, is
performanslarini pozitif yonde etkiler.

2.4.3. Orgiitsel Vatandashik Davranisi ve
is Performansi

Orgiitsel  etkililige  katkis1  olan
orgiitsel vatandashk davranisi, bireysel
performansin artirilmasinda o6nemli bir
etkendir [55]. Bu etkiyi ortaya ¢cikartmak ici
yapilan calismalardan, Podsakoff vd. [56]
tarafindan Amerika'da kagit fabrikalarinda
calisan 218 kisinin katilimiyla yapilan
arastirmada, orgiitsel vatandashik
davranisi boyutlarindan sivil erden boyutu
hari¢ diger boyutlarin is performansi
(kalitatif ve kantitatif) iizerinde olumlu
etkisi oldugu rapor edilmistir. Celik ve
Cira’'nin [57] yaptig1 arastirmada, orgiitsel
vatandaslik davranisinin, is performansi
ve isten ayrilma niyetine olan etkisinde,
asirt is ytkiiniin ara degisken etkisini
incelemislerdir. Turizm sektoriinde calisan
432 Kkisinin katildig1 bu arastirmada ¢oklu

dogrusal regresyon analizi bulgularina gore,
aralarinda pozitif iliski bulunan orgitsel
vatandaslik davranisinin, is performansi
iizerinde anlamli etkisi ortaya c¢cikmistir.
Indarti vd. [58] Endonezya’da 295 6gretim
elemani tlzerinde yaptiklar1 ve orgitsel
vatandaslik davranisinin, kisilik, orgiitsel
baglilik ve is tatmini ile is performansi
arasindaki iliskide ara degisken etkisinin
incelendigi calismada, drgiitsel vatandaslhk
davranisinin ara degisken etkisinin oldugu
rapor edilmistir. Yapisal esitlik modellemesi
kullanilarak yapilan bu calismada, olumlu
kisilik, orgiitsel baghlik ve is tatmini
artikca is performansinin da artacagi ve
orgiitsel vatandashk davranisinin ara
degisken etkisi olduk¢a onun da artacagi
belirtilmistir. Podsakoff ve MacKenzie [59]
orgiitsel vatandashik davranisi gosteren
calisanlarim, orgit igerisinde olumlu bir
ortam olusturarak, birey, grup ve orgiit
performansinin artmasina katki sagladigini
vurgulamistir. Literatiirdeki bu bilgilerden
yola ¢ikarak hipotez alt1 gelistirilmistir.

H6:  Gemi  adamlarinin  drgtitsel
vatandashk davranigsi, is performanslarini
pozitif yonde etkiler.

Calgtigi Bolim 43 ip

I
\m & 5

Sekil 1. Arastirmanin Kavramsal Modeli.

Sekil 1'de arastirmanin amacina
ve literatiire dayanilarak gelistirilen
arastirmanin kavramsal modelinde, gemi
adamlarinin galistiklar1 béliimlere gore, is
tatmini (IT), érgiitsel vatandashk davranisi
(OVD) ve is performansi (iP) diizeylerindeki
farkliliklar ile IT’nin, OVD iizerindeki
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etkisi, OVD’nin [P iizerindeki etkisi ve
IT ile OVD’nin birlikte, P iizerindeki

etkisi ve ilgili arastirma hipotezleri
gosterilmektedir.
3. Yontem
3.1. Orneklem
Arastirma, Istanbul ve Canakkale

Bogazlarinda ve i¢ hatlarda, [stanbul-
Yalova, Izmir ve Izmit Korfezi gibi
hatlarda sefer yapan deniz otobiisi
ve feribotlarda ¢alisan ve arastirmaya
gontlliliik esasina gore katilan 726 gemi
adami ile yapilmistir. Verilerin Mayis-
Ekim 2018 tarihleri arasinda toplandigi
bu arastirmada, s6z konusu gemilerde
calisan ve sadece gemi adami yeterlilik
belgesi olan gemi ¢alisanlar1 6rneklem
olarak ele alinmistirr Bu arastirmada
hem teknik bir kavram olmasi hem de
orneklem olarak sadece gemi adami
yeterliligine sahip kisilerin c¢alismaya
dahil edilmesi nedeniyle, gemi c¢alisani
ifadesi yerine gemi adami ifadesinin
kullanilmasi tercih edilmistir. Zira gemi
calisan1 kavrami, gemi adami yeterlilik
belgesi olmadan da gemilerde calisan
personeli de kapsamaktadir.

3.2. Ol¢iim Araglar:

Arastirmada kullanilan anket iki
béliimden olusmaktadir. Birinci béliimde,
gemi adamlarinin yas, cinsiyet, egitim
durumu, kurumda c¢alisma  siiresi
ve c¢alistigi bolime yonelik sorular
bulunmaktadir. ikinci bolimde ise gemi
ortamina goére uyarlanan IiT, OVD ve IP
Olcekleri bulunmaktadir. Bes madde
ve “Gemideki isimden genel olarak
memnunum” “Genellikle bu gemide
yaptigim isleri heyecanli bulurum”,
“Bu gemide hizmet sunmak benim
icin degerlidir’, "Bu gemide c¢alismay1
tekrar tercih ederim”, “ Calismak icin
iyi bir yer olarak bu gemiyi tavsiye
ederim” gibi ifadeler bulunan IT élcegi
Brown ve Peterson [60] c¢alismadan,

ali madde ve “Gemide gerektiginde,
fazladan mesaiye kalmaya istekliyimdir”
, “Gemide bulunmayan arkadaslarimin
islerine yardimci olurum”, “ Isime
zamaninda gelirim”, “Benden beklenenin
otesinde calisinm”, “Is yiikii agir olan
arkadaslarima yardim ederim”, “islerimi
yaparken fazladan mola vermem” gibi
ifadeler bulunan OVD 6lcegi Kiinter
[61] calismasindan, dért madden ve “ Is
arkadaslarim, gemide olduk¢a verimli
bir ¢alisan oluguma inanirlar”,  Amirim
verimli bir c¢alisan oluguma inanir”,
“Gemide verimli bir c¢alisan olduguma
inanirm”, “Gemide  yaptigim  isin
kalitesinden eminim” gibi ifadelerden
olusan IP 6lcegi de Rego ve Cunha [62]
calismasindan uyarlanmistir.  Olcekler
tek boyutlu olup tim ifadeler besli
Likert sistemine gore (1= Kesinlikle
katilmiyorum, 5= Kesinlikle katiliyorum
seklinde) hazirlanmistir.

4. Bulgular
4.1. Betimsel Analizler

Calismaya katilan gemi adamlarinin
ozellikleri Tablo 1 verilmistir. Tablo 1’den
gorildigi gibi arastirmanin érneklemini
olusturan gemi adamlarinin %93,7’si
erkek (680 kisi), %6,3’t kadindir (46
kisi), %34,3’'0 (249 kisi) 25-34 yas
araliginda ve %14,7’si (107 kisi) 45-54
yas araligindadir. Katilimcilarin egitim
durumlart agisindan %41’'i (298 Kkisi)
lise mezunu ve %3,9’u (28 kisi) ilkokul
mezunu, %43,3'0 (314 kisi) giiverte,
%34,8’i (253 kisi) makine ve %21,9'u
(159 kisi) yardimci hizmetli sinifindaki
gemi adamidir. Kurumda ¢alisma siireleri
ise %27’si (196 kisi) 4-7 yi1l, %25,8’i 1-3
yil (185 kisi), %24,5'i 8-11 y1l (178 kisi)
ve %23’1 12 yil ve lizeri (167 kisi) oldugu
tespit edilmistir. Ayrica gemi adamlarina
daha once acik deniz gemilerinde calisip
calismadiklart soruldugunda, %71,6’s1
(520 kisi) “Evet”, %28,3’1 ise (206 Kkisi)
“Hay1ir” yanitini vermistir.
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Tablo 1. Katihmcilarin Ozellikleri

Say1 Yiizde(%)
Cinsiyet Kadin 46 93,7
Erkek 680 6,3
Toplam 726 100
Yas 18-24 143 19,7
25-34 249 34,3
35-44 210 28,9
45-54 107 14,7
55 ve lizeri 17 2,3
Toplam 726 100
Egitim Durumu flkokul 28 3,9
Ortaokul 140 18,3
Lise 298 41
Universite 260 35,8
Toplam 726 100
Calistiklar: Bolim Giiverte 314 43,3
Makine 253 34,8
Yardimc1 Hizmetli Sinifi 159 21,9
Toplam 726 100
Kurumda Calisma Siireleri 1- 3 yil arasi 185 25,8
4-7 y1l arasi 196 27,0
8-11 yil aras1 178 24,5
12 y1l ve Uisti 167 23,0
Toplam 726 100
Acik Denizde Calisma Evet 520 71,6
Hayir 206 28,3
Toplam 726 100
4.2.Olceklerin Gecerliligive Giivenilirligi  Kaiser-Meyer-Olkin (KMO) ve Barlet

Arastirmada  kullanilan  6lgeklerin
gecerliligini belirlemek icin literatiirde
siklikla tercih edilen agiklayici faktor analizi
(AFA) yapimistin.  Orneklem sayisinin
istatistiksel analizler icin yeterliligine
iliskin  bazi1  arastirmacilar  o6lgekteki
sorularin 5 veya 10 kati1 kadar érneklemin
olmas1 gerektigi [63] vurgulanmistir.
Arastirma olceklerindeki toplam 15 soru
icin 726 ornekleme ulasilmasinin yeterli
oldugu soylenebilir. Ayrica eldeki verilerin
AFA yapmak icin uygun olup olmadigi,

Kiiresellik Testi ile degerlendirilmistir.
T’nin (0,50 <KMO: 0,764; p<0,01), OVD’nin
(0,50 <KMO: 0,728; p<0,01) ve [P’ nin
(0,50 <KMO: 0,709; p<0,01) AFA yapmak
icin yeterli oldugu anlasildiktan sonra
Temel bilesenler analizi ve Varimax eksen
dondiirme yontemleri secilerek yapilan
AFA'da, tiim Olgekler ayr1 ayri, 6z degerleri
1’den ve faktor ytkleri ise 0,50’den biyiik
olacak sekilde, degiskenler analize tabi
tutulmus ve elde edilen AFA sonuglari Tablo
2’de gosterilmistir. Olgeklerden sadece
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OVD’deki bir madde (Gemide bulunmayan
arkadaslarimin islerine yardimci olurum)
bosta kaldig1 icin analizden g¢ikartilmistir.
Tablo 2’den IT ’deki maddeler toplam
varyansin ~ %58'ni, OVD  olgegindeki
maddeler toplam varyansin %41,43’ini
ve IP olcegindeki maddeler ise toplam
varyansin ~ %43,45’ini  aciklamaktadir.
Faktor yiiklerinin de sirasiyla 0,529-0,843,
0,541-0,780 ve 0,560-0,736 araliginda
oldugu Tablo 2’den anlasilmaktadir.

AFA ile yapisal gecerlilikleri belirlenen
Olceklerin giivenilirliklerini tespit etmek
icin de Cronbach Alfa (CA) katsayilar:
incelenmis ve Tablo 3’de gosterilmistir.
Tablo 3’den anlasildigt gibi tim
degiskenlerin CA katsayilari esik deger olan
0,6’dan [64] biytktiir. Bu bulgulara gore
veri toplama araglarinin gegerli ve giivenilir
o6lcekler oldugu sonucuna varilmistir.

4.3. ANOVA Testleri

Cok degiskenli istatistiklerin
yapilabilmesi i¢cin 6n Kkosullardan biri
olan verilerin normal dagilima sahip olup
olmadigini anlamak icin 6lgeklerde yer alan
tlim ifadelerin ve AFA sonucunda elde edilen
faktorlerin toplam puanlar1 {izerinden
carpiklik ve basiklik katsayilari incelenmis
ve Tablo 3’de sonuclari verilmistir.

Olceklerde yer alan tiim ifadelerin ve

Tablo 2. AFA Sonuclari

Tablo 3’de gosterilen faktdrlerin toplam
puanlarina ait c¢arpiklik ile basiklik
katsayilar1 -1,5 ve +1,5 arasinda oldugu i¢in
verilerin normal dagilim gosterdigi [65]
tespit edilmistir. Degiskenler arasindaki
iliskiler Pearson korelasyon katsayilari ile
degerlendirilmis ve aralarinda orta seviyede
pozitif iliskiler oldugu gorilmustir.
Aralarinda pozitif iliski bulunan IT, OVD ve
P ortalamalarindaki farkliiklarinin gemi
adamlarinin ¢alistiklar1 bolimlere gore
degisip degismedigini tespit etmek icin tek
yonlii varyans analizi (ANOVA) yapilmis ve
sonuglari Tablo 4’de verilmistir.

ANOVA testi Oncesinde varyanslarin
homojenligini tespit etmek icin Levene testi
yapilmis ve IT [a (0,05) < p (0,531)] ile OVD
[a (0,05) < p (0,349)] icin homojenlik s6z
konusu iken, IP icin varyanslarin homojen
olmadigi [« (0,05) > p (0,00)] anlagilmistir.
Varyanslarin homojen olmadigi durumlarda
ANOVA testine alternatif olarak Girbiiz
testler olarak adlandirilan Welch ve Brown-
Forsythe testleri yapilabilir ve bu testlerden
Welch daha gii¢lii oldugu icin coklukla
tercih edilir [66].

Tablo 4’'den gemi adamlarinin IT
dizeylerindeki farkliliklarin istatistiksel
acidan (p>0,05) anlaml olmadig1 ve
OVD’deki  ortalamalar arasinda ise
istatistiksel anlamli farkhiliklar (p<0,01)

Olgekler Madde Sayis1 Toplam Varyans KMO Faktor Yiikleri
(%)
iT 5 58,00 ,764; p<,01 ,529-,843
OVD 5 41,43 ,728; p<,01 ,541-,780
ip 4 43,45 ,709; p<,01 ,560-,736
Tablo 3. Korelasyon, Carpiklik-Basiklik ve Giivenilirlik Tablosu
Degiskenler Ort. SS CA Carpiklik | Basikhik 1 % 3
iT 4,102 , 736 ,808 -906 -506 1
OvD 3,839 ,636 ,725 - 157 -,264 ,356%* 1
ip 4,008 ,594 ,703 -,208 -,189 ,389%* ,514%* 1
**p<0,01
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Tablo 4. ANOVA Sonuglart

Degiskenler Kareler Top. df Kareler Ort. F p-
iT Gruplar arasinda 421 2 387 679
Gruplar ici 393,153 723
Toplam 393,574 725
OvD Gruplar arasinda 22,911 2 11,456 26,851 ,000
Gruplar ici 308,458 723 ,427
Toplam 331,369 725

oldugu anlasilmaktadir. Bu bulgulara gore
H1 hipotezi ret, H2 hipotezi ise kabul
edilmistir. Hangi gruplardaki ortalamalar
arasinda farkin istatistiksel agidan anlamli
oldugunu anlamak i¢in Post Hoc (Scheffe)
testi yapilmis ve sonuglar1 Tablo 6’'da
verilmistir.

IP i¢in yapilan Giirbiiz test sonuglari
Tablo 5’den gorildiigi gibi her iki testin p
degerleri 0,05’den kiiciik oldugu i¢cin gemi
adamlarinin ¢alistiklar1 boliimlere gore

olduguna karar verilmistir Bu bulgulara
gore H3 hipotezi kabul edilmistir. S6z
konusu farkhiliklarin hangi gruplar arasinda
istatistiksel a¢idan anlamhi  oldugunu
anlamak i¢in de Post Hoc (varyanslar esit
olmadig1 icin Tamhane’s T2 segilerek)
testi yapilmis ve sonuclar1 da Tablo 6’da
gosterilmistir.

Tablo 6’dan giiverte smifi gemi
adamlarinin  (X=4,015) en fazla OVD
gosterdigi ve bunlar1 sirasiyla makine

ip diizeylerindeki farkliliklarin anlamlhi  (X=3,798) ve yardimct hizmetli sinifi
Tablo 5. Giirbiiz Test Sonuglari
istatistik dfl df2 p
Welch 4,303 2 441,330 ,014
Brown-Forsythe 4,919 2 706,360 ,008
Tablo 6. Scheffe ve Tamhane Testi Sonuglari
Degiskenler Boliimler Bolumler Ortalama Farka SS p
Makine ,21687** ,05518 ,000
Giliverte
Yardimci Hizmetli Sinift ,45931** ,06358 ,000
. Gliverte -,21687** ,05518 ,000
OvVD Makine
Yardimc1 Hizmetli Sinift ,24244%* ,06610 ,001
YVardimer Giiverte -45931%* ,06358 ,000
Hizmetli Simfi Makine -, 24244% ,06610 ,001
Makine ,13453* ,05186 ,029
Gliverte
Yardimc1 Hizmetli Sinift ,12936* ,05240 ,041
. Gliverte -,13453* ,05186 ,029
IP Makine
Yardimci Hizmetli Sinifi -,00517 ,05267 1,00
Vardimet Giiverte ,12936* ,05240 041
Hizmetli Sinifi Makine -,00517 ,05267 1,00

*p<0,05; ** p<0,01
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(X=3,556) gemi adamlarinin takip ettigi
ortaya ¢cikmistir. Tablo 6’dan sadece gliverte
sinifi gemi adamlari ile makine ve yardimci
hizmetli smifi gemi adamlar arasindaki,
IP diizeylerindeki farklarin istatistiksel
acidan anlaml oldugu ve ayica makine ile
yardimci hizmetli sinifi gemi adamlarinin
[P arasindaki farkin istatistiksel acidan
anlamli olmadig1 anlasilmaktadir.

Bu bulgulara gore giiverte sinifi gemi
adamlarinin  (X=4,159) [P diizeyinin,
makine (4=4,029) ve yardimci hizmetli
sinifi gemi adamlarina (4=4,024) gore
daha ytiksek oldugu istatistiksel agidan da
dogrulanmistir.

4.4. Yol Analizleri

IT OVD ve IP arasindaki nedensel
iliskilerin test edildigi ve standardize
edilmis regresyon katsayilarinin yer aldigi
arastirmanin yapisal esitlik modeli Sekil
2’de gosterilmistir.

[T'nin, OVD ve IT ile OVD'nin, IP
lizerindeki etkisini 6l¢mek i¢in olusturulan

23 ¢

I ovpl I ovp2 l [ ovD3 | | ovD4 I Gvps

Sekil 2. Arastirmanin Yapisal Egsitlik Modeli

modelin  uyum indekslerinin  (}?/sd:
4.,7834; GFI: 0,897; CFI: 0,917; IFI: 0,914;
RMSEA: 0,056) kabul edilebilir degerler
arasinda oldugu anlasilmaktadir [67].
Yapisal esitlik modellemesi ile degiskenler
arasindaki toplam ve dogrudan iliskiler
test edilebildigi gibi dolayh iliskiler de
test edilebilmektedir. Buna gore arastirma
degiskenleri arasindaki toplam, dogrudan
ve dolayl etkilere ait standardize edilmis
regresyon katsayilari, anlamhlik seviyeleri
ve belirlilik katsayis1 Tablo 7’de verilmistir.

Tablo 7’deki etkiler incelendiginde,
IT’nin OVD iizerinde (B = 0,275; p <0,001)
dogrudan, IP iizerinde de (B = 0,170; p
<0,001) dogrudan ve OVD iizerinden de (8 =
0,157; p <0,001) dolayli bir etkisinin oldugu
ve ayrica OVD'nin, IP iizerinde (B = 0,571;
p <0,001) dogrudan bir etkisinin oldugu
anlagilmaktadir. Bunlarin yam sira IT ve
OVD birlikte, IP ’deki degisimin %40,8'ni
acikladigi ortaya ¢ikmistir. Bu bulgulara H4,
H5 ve H6 hipotezleri kabul edilmistir.
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Tablo 7. Toplam, Dogrudan ve Dolayli Etkiler

iT ovD
Etkiler Etkiler
Toplam Dogrudan Dolaylt Toplam Dogrudan Dolayh
ovD ,275%% ,275%%
ip 327k ,170%** ,157%%* 571 |57 1

*** p<0,001; R%0,408

5. Sonug ve Degerlendirme

Feribot ve deniz otobiislerinde ¢alisan
gemi adamlarinin orgiitsel tutum ve
davranislarindan; is tatmin diizeyleri,
orgilitsel vatandaslik davranislari ve bireysel
is performanslar1 arasindaki nedensel
iligkileri ve s6z konusu orgiitsel tutum ve
davranislarda, gemi adamlarinin ¢alistiklari
boliimlere gore anlamli farkliliklar olup
olmadigin1 ortaya ¢ikartmak icin yapilan
bu arastirmada, literatiire dayanilarak
gelistirilen alt1 hipotezden, bes hipotez
kabul edilmis bir hipotez ise reddedilmistir.

Biiyliik ¢ogunlugunun erkek, 25-34 yas
araliginda, lise mezunu, kurumda calisma
stiresi 4-7 yil arasinda degisen ve daha dnce
acik deniz gemilerinde ¢alismis giiverte
sinift gemi adamlarindan elde edilen
verilerle yapilan ANOVA testi bulgularina
gore, gemi adamlarinin is tatmin
diizeylerindeki farkliliklarin istatistiksel
acidan anlamli olmadifi, giliverte sinifi
gemi adamlarinin, makine ve yardimci
hizmetli sinifi gemi adamlarina gore daha
fazla orgiitsel vatandaslik davranisi ve is
performansi gosterdikleri ortaya ¢ikmistir.
Ayrica makine siif gemi adamlari, yardimei
hizmetli smifi gemi adamlarina gore
daha fazla orgilitsel vatandaslik davranisi
gosterirken, is performans: diizeyleri
arasinda istatistiksel acidan anlamli bir
farkliik olmadig1i da tespit edilmistir
Bagka bir deyisle gemi adamalarinin
calistiklar1 boliimlere gore en fazla orgtitsel
vatandaslik davranisi ve is performansi
gosteren giiverte sinifi gemi adamlaridir. Bu
bulgular giiverte sinifi gemi adamlarinin,

geminin sevk ve idaresinden dogrudan
sorumlu olmalari ile agiklanabilir. Clnki
bu durum giiverte sinifi gemi adamlarinin,
diger gemi adamlarina yardim etme
egilimi veya zorunlu rollerin disina ¢ikip
orgiitlerine destek olma veya vicdanli olma
seklinde, orgiitsel vatandashk davranisi
ve yliksek is performansi gostermelerine
yol agmis olabilir. Bunun yaninda yardimci
hizmetli smnifi gemi adamlarinin, diger
gemi adamlarina gore daha diistik orgiitsel
vatandaslik davranisi ve is performansi
gostermeleri, bu grup gemi adamlarinin,
geminin temizlik iserinde, gemi biifesinde/
kafeteryasinda veya yolcularin gemi icinde
yonlendirilmesi gibi dogrudan yolculara
yonelik isleri yapmalar1 nedeniyle ve
miisteri memnuniyetini saglamak adina
daha fazla duygusal emek harcamak
durumunda kalmalar1 ve bunun sonucunda
da tiikenmislik duygusu hissetmeleri ile
aciklanabilir.

Yapisal  esitlik  modellemesi ile
yapilan yol analizlerinin bulgular1 ise
gemi adamlarinin is tatmininin, orgiitsel
vatandaslik davranisini [41, 42, 68], is
performansin [6, 7, 25, 53, 54] , orgiitsel
vatandaslik davranisinin, is performansini
[57,58,59],istatminive 6rglitsel vatandaslik
davranisinin birlikte is performansini
pozitif yonde etkiledigini [44, 58] ortaya
cikartan daha once yapilmis calismalari
desteklemektedir. Yol analizlerinin bulgular
biitiin olarak degerlendirildiginde, gemi
adamlarinin  is  tatmininin,  Orgiitsel
vatandaslik davranisi tizerinde dogrudan,
is performansi tizerinde ise hem dogrudan
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hem de dolayl bir etkisinin oldugunu ve
ayrica oOrgiitsel vatandaslik davranisinin
da is performansi lizerinde dogrudan bir
etkisinin oldugunu gostermektedir. s
tatmininin, is performansi iizerinde hem
dogrudan hem de dolayli bir etkisinin
olmasi, orgiitsel vatandashik davranisinin
bu iliskide kismi bir ara degisken etkisinin

olduguna isaret etmektedir. Orgiitsel
vatandashk davranisinin  kismi  ara
degisken etkisinin olmasi, ydneticilerin,

orgiitsel vatandashk davranislarini artirict
faaliyetlerde bulunduklarinda, is tatmin
diizeyi yiiksek olan gemi adamlarinin is
performanslarinin daha da artacagim
gostermektedir. Bunlara gore, gemi
adamlarinin bireysel is performanslarinin
artmasinda, is tatmin diizeylerinin ve
orgiitsel vatandashk davranislarinin ve
ayni sekilde gemi adamlarinin o&rgiitsel
vatandashik davranisi gostermelerinde, is
tatmininin 6nemli etkilerinin oldugunu
gostermektedir. Bu sonuglar, Organ ve
Ryan [43] tarafindan yapilan meta-analizi
¢alismanin bulgulariyla da desteklenmistir.
S6z Kkonusu calismada, is tatmininin
orgiitsel tutum ve davranislar1 en fazla
etkileyen degisken oldugu vurgulanmistir.
Ayn1 sekilde Tsai ve Wu [45] Tayvan'da
237 hemgire iizerinde yaptiklari calismada,
is  tatmininin = orgiitsel  vatandashk
davranis1 gibi orgiitsel ¢iktilar tizerinde
onemli etkisinin oldugunu saptamasi
da bu ¢alismanin sonuglariyla paralellik
gostermektedir. Bunlarin yani sira, Indarti
vd. [58] Endonezya’da 295 6gretim elemani
tizerinde yaptiklar1 ¢alismada ulastiklar:
orgiitsel vatandashk davranisinin ara
degisken etkisi bulgusu da bu ¢alismada
elde edilen ara degisken etkisini
desteklemektedir.

Ayrica is tatmini ve orgiitsel vatandaslhk

davranisinin  birlikte, is performansi
tizerindeki etkisi degerlendirildiginde,
orgiitsel vatandaslik davranisinin
is tatminine kiyasla, is performansi

tizerinde daha fazla etkili oldugu ve is

performansindaki degisimin %40,8'nin is
tatmini ve orgitsel vatandaslik davranisinin
neden oldugu ortaya c¢ikmistir Bu
bulgulardan yola ¢ikarak, gemi adamlarinin
islerine yonelik memnuniyetleri ve olumlu
dustinceleri artikca, gemideki bir gorev veya
karsilasilan sorunlarin ¢oéziimiine yonelik
olarak ¢alisma arkadaslarina goniilli yardim
etme davranislart gelisecek, gemideki
islerin yapilmasinda daha istekli, icten
ve disiplinli olacaklar ve gemi ortamina
olumlu katki saglayacak centilmenlik ve
nezaket davranislarini da kapsayan orgiitsel
vatandashik davranislar1 artacaktir Aym
sekilde orgiitsel vatandashk davranisinin
ve is tatmini diizeyinin artmasiyla da gemi
adamlarinin bireysel is performanslar1 da
artacaktir. Bunlara gore gemi adamlarinin

bireysel is performanslarini dolayisiyla
orgiit performansini artirmak isteyen
deniz ulastirma isletme yoneticilerine,

gemi adamlarinin is tatminine ve orgiitsel
vatandashik davranislarina odaklanarak bu
orgiitsel tutum ve davranislari artirict ve
gelistirici yonetsel faaliyetlerde bulunmalari
onerilebilir. ~ Orgiitsel ~ verimliligin  ve
basarinin artmasi, c¢alisanin isinde mutlu
olmasi, isini severek yapmasi, Orgiitsel
vatandaslik davranislarinin gelismesi ve is
performansinin artirmasi gibi bireysel ve
orgiitsel olumlu sonuglar1 olan ¢alisanin is
tatmini, is ortaminin fiziksel kosullari, tlicret,
terfi imkanlari, yoneticilerin yaklasimi,
calisma arkadaslariyla iliskiler, isin kendisi
ve isten beklentiler gibi faktorlerden
etkilenmektedir. Calisanlarin érgiitsel tutum
ve davranislari her sektor icin 6nemli oldugu
gibidenizulastirma sektoriii¢cin de onemlidir.
Ozellikle de denizyolu ile yolcu tasima
faaliyetlerinin yiriitildigii gemilerdeki can
ve mal emniyeti agisindan, bu gemilerde
calisan gemi adamlarinin verdikleri deniz
ulastirma hizmetinin dogrudan insani konu
almasi nedeniyle gemi adamlarinin orgiitsel
tutum ve davranislarinin 6nemi daha da
artmaktadir  Bu c¢alismanin sonuglari,
deniz ulastirma isletme yoneticilerinin,
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deniz ulastirma sektoriinde hem bireysel
hem de orgiitsel acidan olduk¢a o6nemli
olan orgiitsel tutum ve davranislardan, is
tatmini ve orglitsel vatandaslik davranislar
konularina duyarlilik géstermeleri, 6zellikle
de gemi adamlarinin is tatmin diizeylerini
yiikseltecek yonetsel uygulamalar yapmalari
gerektigini ortaya koymaktadir Ayrica
bu calismanin yonetimsel katkisi olarak,
gemi adamlarinin orgiitsel vatandashk
davranislarinin gelistirilmesi gerektigi ve
bu sayede tatmin olmus gemi adamlarinin
performanslarinin  daha da artacagi
soylenebilir.

Bu calismanin sadece deniz ulastirma
sektorii  calisanlari  ve  feribot/deniz
otobiislerindeki gemi adamlari ile yapilmis
olmas1 6nemli bir kisittir. Ayrica verilerin
tek kaynak olarak gemi adamlarindan elde
edilmis olmas1 da diger bir kisittir Ciinkii
tek bir kaynak olarak gemi adamlarindan,
gemi adamlarinin orgilitsel tutum ve
davranislar1  6lciilmeye calisilmisti, bu
durum gemi adamlarimin yanlh olarak anket
sorularina cevap vermis olabilecegini akla
getirmektedir. Arastirmanin bir diger kisitti
ise verilerin, sdz konusu gemilere yolcu
talebinin arttig1 dolayisiyla gemi adamlarinin
yogun calistigi Mayis-Ekim aylar1 arasinda
ve belli bir zaman diliminde toplanmis
olmasidirr. Tim bu Kkisitlar arastirma
degiskenleri arasindaki nedensel iligkilerin
giiclinii etkilemis olabilir. Ileride yapilacak
calismalarda, s6z konusu Kkisitlar1 ortadan
kaldirmak ve arastirma modelini gelistirmek
icin arastirma modelinin; farkli sektor
calisanlarindan veya agik deniz seferi yapan
farkl tipteki gemilerin gemi adamlarindan
veya gemi adamlarinin yoneticilerinden ya
da ayn kisilerden farkli dénemlerde elde
edilen veriler ile test edilmesi 6nerilebilir.
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GUIDE FOR AUTHORS

1.

JEMS publishes studies conducted in
English and Turkish.

Text are to be prepared with justified
alignment , without indentation in the
paragraph beginning, in “cambria”
format with 10 point font size and
with 1,0 line- spacing. There must be
initially 6nk and then 3nk line-spacing
between new launching paragraph
and previous paragraph. Full text
should not exceed 12 pages.

Worksheets must be on A4 paper size
and margins should be 4 cm from top,
4 c¢cm from bottom, 4 cm from left and
3,5 cm from right.

4,0 cm

The text of abstract should be written
fully justified, in italics and 10 pt. The
section should be also no more than
150 words. The number of keywords
should be between 3-5.

Studies must be submitted online
from the journal's web address
(http://www.jemsjournal.org).
Articles printed or within CD, articles
submitted by mail, fax etc. is not
acceptable.

1.

The main title of article must be written
in Turkish and English respectively for
Turkish studies, in English for English
studies and should be set centered in
12 point-size. Initially 6énk and after
6nk space should be left before the
main title.

The first letter of the primary headings
in the article should be capital letter,
and all headings and sub-headings
should be designed 10 pt, bold and
located to the left with numbering, and
also navy blue color should be used for
sub-headings.

1. OrcaFlex Program
1.1. Axis Team

The table heading should be placed
above the table and the figure heading
should be placed below the figure. 2

nk spaces should be added before the
table heading and figure heading and
also 3 nk space should be added after.
The “table” and the “figure” should be
written as bold and left aligned. First
letters of table, figure and equation
headings should be written with capital
letters. The heading and the content
should be written with “cambria” font
and 10 point size. If tables, figures and
equations in the study are cited, their
references should be stated. 2 nk spaces
should be added before references and 3
nk spaces should be added after. If tables
and figures don’t fit into a single column,
they should be designed to include two
columns. Tables and figures which
include two columns should be stated
at the top or bottom of the page. Total
number of figures and tables should not
exceed 10.
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Table 1. Sample Table

Turkish Male Seafarers BMI < 25,0 BMI 25 - 30 BMI > 30 Number of
(n=131.152) Participants
16-24 Ages Group 74,1% 22,5% 3,4% 34.421
25-44 Ages Group 44,1% 43,3% 12,6% 68.038
45-66 Ages Group 25,6% 51,1% 23,4% 28.693
All Turkish Male Seafarers 47,9 % 39,6 % 12,5% 131.152
Turkish Male Population*1 47,3 % 39,0 % 13,7 % -

1. In the article, decimal fractions should

be separated with comma and numbers
should be separated with dots.

Average age: 28,624
Number of participants: 1.044 people

Page numbers, headers and footers
should not be added to the study. These
adjustments will be made by the journal
administration.

Authors are deemed to have accepted
that they have transferred the copyright
of their studies to the journal by
submitting their studies to our journal.
Submitting a study to two different
journals simultaneously is not suitable
within the frame of academic ethics.

Itis required that the studies are original
and have not been published elsewhere
before. If conference and symposium
papers were published in a booklet,
in this case they shall be published by
JEMS on the condition that the copyright
has not been transferred to the first
publishing place. Information must be
given to the journal editorship about the
place where these kinds of papers were
published before.

Citations in the study should be
designed in brackets by numbering [1].
References also should be numbered in
brackets as well. References should be
prepared according to the APA format.
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YAZARLARA ACIKLAMA

1.

JEMS Tiirkce ve ingilizce calismalar
yayimlamaktadir.

Hazirlanan  metinler; iki  yana
yaslanmis, paragraf baslarinda girinti
yapmadan, “cambria” formatinda,
10 punto biiyiikliigiinde ve 1,0 satir
aralikli yazilmalidir. Yeni baslanan
paragraflar ile bir o6nceki paragraf
arasinda once 6nk sonra 3nk satir
araligl olmalidir Tam metin toplam
sayfa sayis1 12 sayfay1 gecmemelidir.

Calisma sayfalar1 A4 kagit boyutunda
ve Ust 4 cm, alt 4 cm, sol 4 cm, sag 3,5
cm olacak sekilde kenar bosluklari
birakilmahdir.

‘ 4,0 cm
| T | 13,5 cm
h —_— |
40cm| !
i - h
4,0 cm 1

Oz béliimiinde ¢alisma ile ilgili kisa
bilgilere ve temel bulgulara yer
verilmelidir. Bu boliim iki tarafa dayals,
italik ve 10 pt ile yazilmali ve ayrica
150 Kkelimeyi geg¢memelidir. Bunun
yaninda anahtar kelimelerin sayisi ise
3-5 arasinda olmalidir.

Cahsmalar derginin web adresinden
(http://wwwjemsjournal.org)  online
olarak gonderilmelidir. Basili ya da CD
icerisinde veya posta, faks vb. yollarla
gonderilen yazilar kabul edilmemektedir:

6.

Makalenin ana  bashg, Tirkce
¢alismalarda sirasiyla Tiirkce
ve Ingilizce, Ingilizce yazilmis
makalelerde ise Ingilizce olarak

yazilmali ve 12 punto biytkliginde
ortalanmis olarak ayarlanmalidir. Ana
basliktan 6nce 6nk sonra 6nk bosluk
birakilmalidir.

Makalede yer alan birincil basliklarin
ilk harfleri biiyiik olacak sekilde sola
dayali ve numara verilerek 10 punto ile
kalin yazilmalidir. Alt basliklar ise ayni
sekilde 10 punto ile kalin yazilmahdir.
Biitiin basliklarda ve alt basliklarda
lacivert renk kullanilmalhdir.

1. OrcaFlex Program
1.1. Axis Team

Tablo bashigi tablonun istiinde sekil
bashgl seklin altinda yer almalidir
Tablo basligi ve sekil bashigindan dnce 2
nk sonra 3 nk bosluk birakilmali ve sola
dayali olarak sadece “tablo” ve “sekil”
yazisi kalin olacak sekilde yazilmalidir.
Tablo, sekil ve denklem basliklarindaki
kelimelerin  ilk  harfleri  biyiik
yazilmalidir. Baslik ve igerik “cambria”
formatinda, 9 punto buyikliginde
yazilmalidir. Calisma i¢inde yer alan
tablo, sekil ve denklemler alinti
yapilmis ise kaynaklar1 belirtilmelidir.
Kaynaklardan once 2 nk sonra 3 nk
bosluk birakilmahdir. Tablo ve sekiller
tek siituna (burada ki siitun ifadesi
makale yazimindakiniifade etmektedir)
sigmayacak biiyiiklikte ise iki siitunu
da kapsayacak sekilde verilmelidir. iki
siitunu da kapsayan sekil ve tablolara
sayfanin en iistiinde veya en altinda
verilmelidir. Toplam sekil ve tablo sayisi
10 adeti gegmemelidir
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Tablo 1. Ornek Tablo

Turkish Male Seafarers BMI < 25,0 BMI 25 - 30 BMI > 30 Number of
(n=131.152) Participants
16-24 Ages Group 74,1% 22,5% 3,4% 34.421
25-44 Ages Group 44,1% 43,3% 12,6% 68.038
45-66 Ages Group 25,6% 51,1% 23,4% 28.693
All Turkish Male Seafarers 47,9 % 39,6 % 12,5% 131.152
Turkish Male Population*1 47,3 % 39,0 % 13,7 % -

10.

11.

12.

13.

Makaleigerisinde ondalik kesirler virgtl
ile sayilar ise nokta ile ayrilmahidir.

Ornek:
Ortalama yas: 28,624
Katilimci sayisi: 1.044 kisi

Calismaya sayfa numaralar;, alt
bilgi ve iist bilgi eklenmemelidir. Bu
diizenlemeler dergi yonetimi tarafindan
yapilacaktir.

Yazarlar calismalarini dergimize
gondererek calismalarina ait  telif
hakkin1 dergiye devrettiklerini kabul
etmis sayilirlar Bir c¢alismanin ayni
anda iki yere birden degerlendirme
amagh gonderilmesi akademik etik
cercevesinde uygun degildir.

Calismalarin orijinal olmasi, daha énce
bagka bir yerde yayimlanmamis olmasi
gerekmektedir. Kongre ve sempozyum
bildirileri bir kitap¢ikta yayinlanmis ise,
bu durumda, telif hakk ilk yayinlanan
yere devredilmemis olmasi kayd ile,
JEMS tarafindan yaymnlanir Bu tip
bildirilerin daha 6nce yayinlandigi yer ile
ilgili dergi editorliigiine bilgi verilmelidir

Calisma icinde yer alan atiflar parantez
icinde numara verilerek yapilmalidir
[1]. Atiflarda oldugu gibi kaynaklar da
parantez i¢cinde numaralandirimaldir:
Kaynaklar APA formatinda
gosterilmelidir.
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JEMS PUBLICATION ETHICS AND MALPRACTICE STATEMENT

Journal of ETA Maritime Science is an
independent publication with regards to
scientific research and the editor decide its
publication policy. The statement signifies
the ethical behavior of the publisher, the
editor, the reviewers and the authors.
The ethics statement for JEMS is based on
COPE Code of Conduct and Best Practice
Guidelines for Journal Editors and COPE
Best Practice Guidelines for Journal Editors
available at www.publicationethics.org.

A. DUTIES OF PUBLISHER:

Editorial Autonomy

JEMS is committed to ensure the
autonomy of editorial decisions without
influence from anyone or commercial
partners.

Intellectual Property and Copyright

JEMS protects property and copyright
of the articles published in the Journal and
maintains each article’s published version
of record. JEMS provides the integrity and
transparency of each published articles.

Scientific Misconduct

JEMS always takes all appropriate
measures in respect to fraudulent
publication or plagiarism the publisher.

B. DUTIES OF EDITORS:

Decision on Publication and Responsibility

The editor of JEMS keeps under control
everything in the journal and strives to
meet the needs of readers and authors.
The editor also is responsible for deciding
which articles submitted to journal ought
to be published in the journal, and may be
guided by the policies subjected to legal
requirements regarding libel, copyright
infringement and plagiarism. The editor
might discuss with reviewers while making
publication decision. Editor is responsible

for the contents and overall quality of the
publication. Editor ought to provide a fair
and appropriate peer-review process.

Objectivity
Articles that submitted to journal are
always evaluated without any prejudice.

Confidentiality

Any information about a submitted
article must not be disclosed by editor
to anyone other than editorial stuff,
reviewers, and publisher.

Conflicts of Interest and Disclosure

The Editor of JEMS does not allow any
conflicts of interest between the parties
such as authors, reviewers and editors.
Unpublished materials in a submitted
article must not be used by anyone without
the express written assent of the author.

C. DUTIES OF REVIEWERS:

Evaluation

Reviewers evaluate manuscripts
without origin, gender, sexual orientation
or political philosophy of the authors.
Reviewers also ensure a fair blind peer
review of the submitted manuscripts for
evaluation.

Confidentiality

All the information relative to submitted
articles is kept confidential. The reviewers
must not be discussed with others except if
authorized by the editor.

Disclosure and Conflict of Interest

The reviewers have no conflict of
interest with regard to parties such as
authors, funders, editors and etc.

|4



© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

Contribution to editor

Reviewers give helps the editor in
making decisions and may also assist the
author in improving the manuscript.

Objectivity

The objective judgment evaluation
is always done by them. The reviewers
express their views clearly with
appropriate supporting arguments.

Acknowledgement of Sources

Reviewers ought to identify relevant
published study that has not been cited
by the authors. Reviewers also call to the
editor’s attention any substantial similarity
or overlap between the manuscript and
any other published paper of which they
have personal knowledge.

D. DUTIES OF AUTHORS:

Reporting Standards

A submitted manuscript should be
original and the authors ensure that the
manuscript has never been published
previously in any journal. Data of the
research ought to be represented literally
in the article. A manuscript ought to
include adequate detail and references to
allow others to replicate the study.

Originality

The authors who want to submit their
study to the journal must ensure that their
study entirely original and the words and
sentences getting from literature should be
appropriately cited.

Multiple Publications

Authors should not submit the same
study for publishing any other journals.
Simultaneous submission of the same study
to more than one journal is unacceptable
and constitutes unethical behavior.

Acknowledgment of Sources

Convenient acknowledgment of the
study of others has to be given. Authors

ought to cite publications that have been
efficient in determining the study. All of
the sources that used process of the study
should be remarked.

Authorship of a Paper

Authorship of a paper ought to be
limited to those who have made a
noteworthy contribution to study. If
there are others who have participated
process of the research, they should be
listed as contributors. Authorship also
includes a corresponding author who
is in communication with editor of a
journal. The corresponding author should
ensure that all appropriate co-authors are
included on a paper.

Disclosure and Conflict of Interest

All sources of financial support should
be disclosed. All authors ought to disclose
a meaningful conflict of interest in the
process of forming their study.

Fundamental Errors in Published Works

If authors find out a remarkable error
in their submitted study, they have to
instantly inform it. Authors have a liability
to cooperate with editor to provide
corrections of errors.

VI



JEMS YAYIN ETIGI VE AYKIRI EYLEM BEYANI

ETA Denizcilik Bilimi Dergisi, bilimsel
arastirma ile ilgili olarak yayimlanan
bagimsiz bir yayindir ve yayin politikasini
editor belirlemektedir. Bu bildirge dergi
imtiyaz sahibi, editdor, hakemler ve
yazarlarin etik davranislarini icermektedir.
JEMS’in etik beyani, COPE Code of
Conduct and Best Practice Guidelines for
Journal Editors ve COPE Best Practice
Guidelines for Journal Editors esaslarina
dayanmaktadir ve bu kaynaklar www.
publicationethics.org ~ web  adresinde
licretsiz olarak paylasilmaktadir.

A. DERGI IMTiYAZ  SAHIBININ
SORUMLULUKLARI:

Editoryal Bagimsizlik

JEMS, herhangi bir kimse veya ticari
ortaklarimin etkisi olmadan editoryal
kararlarin bagimsizliginin saglanmasini
taahhiit etmektedir.

Fikri Miilkiyet ve Telif Hakki

JEMS, dergide yayimlanan makalelerin
miilkiyet ve telif haklarini korur ve her
makalenin yayimlanmis versiyonunun
kaydinmi saglamaktadir. JEMS, yayimlanmis
her makalenin butiinliigiinii ve seffafligini
saglamaktadir.

Bilimsel Suiistimal

JEMS, hileli yayin veya yayinci intihali
ile ilgili olarak daima uygun tedbirleri
almaktadir.

B. EDITORUN SORUMLULUKLARI:

Yayin ve Sorumluluk Karari

JEMS editori, dergideki her seyi kontrol
altinda tutmaktadir ve okuyucularin ile
yazarlarin ihtiyaclarina cevap vermek igin
caba gostermektedir. Editor ayrica,

dergiye gonderilen makalelerden
hangilerinin dergide yayinlanacaginin ve

hangilerinin onur kirici yayin, telif hakki
ihlali ve intihal ile ilgili yasal gerekliliklere
tabi politikalarla karar verilmesinden
sorumludur. Editor, yayin karari verilirken
hakemler ile miizakere edebilir. Editor,
icerik ve genel olarak yayin kalitesinden
sorumludur. Editor adil ve uygun bir hakem
siireci saglamalidir.

Tarafsizlik

Dergiye gonderilen makaleler
daima, herhangi bir 6nyargi olmaksizin
degerlendirilmektedir.

Gizlilik

Dergiye gonderilen bir makale ile ilgili
herhangi bir bilgi, editor tarafindan yayin
kurulu, hakemler ve dergi sahibi disinda
herhangi bir kimseye ifsa edilmemelidir.

Cikar Catismalari ve ifsa Etme

JEMS editorii yazarlar, hakemler ve
editorler gibi taraflar arasindaki herhangi
cikar ¢atismalarina izin vermez. Dergiye
gonderilen bir makaledeki yayimlanmamis
materyaller, yazarin sarih bir yazih
onayl olmadan herhangi biri tarafindan
kullanilmamalidir.

C. HAKEMLERIN SORUMLULUKLARI:

Degerlendirme

Hakemler yazarlarin kokeni,
cinsiyeti, cinsel egilimi veya siyasal
felsefesine bakilmaksizin eserleri
degerlendirmektedirler. Hakemler
ayrica, dergiye gonderilen metinlerin

degerlendirilmesi icin adil bir kor hakemlik
siireci saglamaktadirlar.

Gizlilik

Dergiye gonderilen makalelere iliskin
tim bilgiler gizli tutulmaktadir. Hakemler,
editor tarafindan yetkilendirilmis olanlar
disinda baskalar1 miizakere etmemelidir.
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ifsa Etme ve Cikar Catismasi

Hakemlerin; yazarlar, fon saglayicilar,
editorler vb. gibi taraflar ile menfaat
catismasi bulunmamaktadir.

Editore Destek

Hakemler, karar verme asamasinda
editorlere yardim ederler ve ayrica
metinlerin iyilestirilmesinde yazarlara
yardimci olabilmektedirler.

Tarafsizlik

Objektif bir karar degerlendirmesi,
daima hakemler tarafindan yapilmaktadir.
Hakemler, uygun destekleyici iddialarla,

actk  bir sekilde gortslerini ifade
etmektedirler.

Kaynaklarin Referansi

Hakemler ayrica, kendi bilgileri

dahilindeki yayinlanmis diger herhangi
bir makale ile dergiye gonderilen metin
arasinda herhangi 6nemli bir benzerlik
veya Ortiisme ile ilgili olarak editora
bilgilendirmelidir.

D. YAZARLARIN SORUMLULUKLARI:

Bildirme Standartlari

Dergiye gonderilen bir metin 6zgiin
olmalidir ve yazarlar, metnin daha dnce
herhangi bir dergide yaymlanmamis
olmasini saglamalidirlar.  Arastirmanin
verileri,makaledetamolarakbelirtilmelidir.
Dergiye gonderilen bir metin, baskalarinin
calismay1 tliretmesine izin vermek {izere
yeterli detay ve referanslari icermelidir.

Ozgiinliik

Calismalarin1  dergiye  gondermek
isteyen yazarlar, ¢alismalarinin tamamen
6zgln olmasini saglamalidir ve literatiirden
elde edilen kelimeler ile ciimleler uygun
bir sekilde alintilanmalidir.

Birden Fazla Yerde Yayin
Yazarlar, ayni calismay1 herhangi bir
baska dergide yayinlanmak iizere

gondermemelidirler. Ayni  ¢alismanin
birden fazla dergiye es zamanl
gonderilmesi etik olmayan bir davranis
teskil etmektedir ve kabul edilemez.

Kaynaklarin Referansi

Baskalarinin ¢alismalariyla ilgili olarak
uygun referanslar verilmelidir. Yazarlar,
calismalarinin  belirlenmesinde  etkili
olmus yayinlara referans vermelidirler.
Calisma stirecinde kullanilan kaynaklarin
tlmi belirtilmelidir.

Makale Yazarlig1

Makale yazarligl, c¢alismaya kayda
deger katkida bulunan kisilerle smirh
olmalidir. Arastirma slrecine Kkatilan
baskalar1 var ise, bu Kisiler katkida
bulunanlar olanlar listelenmelidir. Yazarlik
ayrica, derginin editord ile iletisim halinde
olan yazismadan sorumlu olan bir yazar
icermelidir. Yazismadan sorumlu yazar,
tim yardimci yazarlarin makaleye dabhil
olmasini saglamalidir.

ifsa Etme ve Cikar Catismasi

Finansal destek ile ilgili tim
kaynaklar agiklanmalidir. Tim yazarlar,
calismalarinin olusturulmasi siirecinde yer
alan ¢ikar ¢atismasini ortaya koymalidirlar.

Yayinlanmis Calismalardaki Temel Hatalar
Yazarlar gondermis olduklari
calismalarinda dikkat cekici bir
hata bulduklarinda, bu hata ile ilgili
olarak derhal dergiyi bilgilendirmek
zorundadirlar. Yazarlarin, hatalarin
diizeltilmesini saglamak tizere editor ile
birlikte ¢alisma ytikiimliiliikleri vardir.
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