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Editorial (ED)

We are pleased to introduce JEMS 6(3) 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 6(3)"i siz degerli takipcilerimizin 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
cikmasina katkida bulunan basta hakemlerimiz olmak tizere, boliim editérlerimize, yabanci 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

The study appraised the sustainability of the improvement in post concession cargo throughput, revenue, ship traffic
statistics and ship traffic volume performance of Onne seaport and developed benchmarks and planning models
for sustainability of Onne seaport performance. Time series data of 10 years was gathered from the Nigerian
ports authority on post concession cargo throughput, port revenue, ship traffic statistic and ship traffic volume
performances of the seaport. The Arithmetic progression and series mathematical tool were used to analyze the
data. It was found that; the post concession performance benchmark for each performance parameter of cargo
throughput, port revenue, ship traffic volume and ship traffic statistics are C, = 2,554,795 metric tons, R, = 103.76
Million USD, S, = 256,831,040 NRT, and V, = 443 vessels respectively. The conditions for sustainability of the post
concession cargo throughput, port revenue, ship traffic volume and ship traffic statistics performance of the port
are: C, +(n-1)d > 2,554,795 metric tons, R, + (n-1)d > 103.76 Million USD, S, + (n -1)d > 256,831,040 Net Registered
Tonnage and V, + (n -1)d 2 443 respectively. Recommendations were proffered on the basis of the research findings.

Keywords: Sustainability-planning, Benchmarking, Post-concession, Seaport, Performance.

Nijerya Limanlarinin imtiyaz Sonrasi1 Performansinin Siirdiiriilebilirlik Planlamas
ve Karsilastirmasi: Onne Limam Ornegi

Oz

Calismada; Onne Limani'min imtiyaz sonrasi ylik hacmi, geliri, gemi trafik istatistigi ve gemi trafik hacmi
performanslarindakiiyilesmeninstirdiirtilebilirligidegerlendirilmisve Onne Limani performansinin stirdiirtilebilirligi
icin karsilastirmalar ve planlama modelleri gelistirilmistir. Nijerya Limanlar Otoritesi'nden limanin imtiyaz sonrasi
ytik hacmi, liman geliri, gemi trafik istatistigi ve gemi trafik hacmi performanslartile ilgili 10 yillik zaman serisi verileri
toplanmugtir: Verilerin analizinde aritmetik dizi ve seriler kullanilmistir: Yiik hacmi, liman geliri, gemi trafik hacmi ve
gemi trafik istatistigi ile ilgili her bir performans parametresi icin imtiyaz sonrasi performans élciitii sirasiyla; C,
= 2,554,795 metrik ton, R = 103.76 milyon dolar; 51 = 256,831,040 NRT ve V,= 443 gemi bulunmustur. Limanin
imtiyaz sonrasi ytik hacmi, geliri, gemi trafik hacmi ve gemi trafik istatistigi performanslarinin stirdiirtilebilirligine
yonelik kogullart siraswyla; C, + (n -1)d 2 2,554,795 metrik ton, R, + (n -1)d > 103.76 milyon dolar, S, + (n -1)d >
256,831,040 NRT ve V, + (n-1)d 2 443 gemidir. Arastirma bulgularina dayanarak tavsiyeler sunulmustur:

Anahtar Kelimeler: Siirdiiriilebilirlik planlamasi, Karsilastirma, Imtiyaz sonras, Liman, Performans.

To cite this article: Nwokedi, T. C. and Emenike, G. C. (2018). Sustainability Planning and Benchmarking of Post Concession Performance of Nigerian

Seaports: The Case of Onne Seaport. Journal of ETA Maritime Science, 6(3), 181-197.
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181




© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

1. Introduction

Reference [1] defines sustainability
as a concept which encompasses the
ability of a system or process to meet the
objectives and needs of today without
compromising its ability to meet the needs
and/ or objectives of the future. Thus, the
concept of sustainability requires that the
system meets the demand of today, with
capacity to certainly meet the demand of
future generations. Maritime transport
and seaports have basic functions of trade
facilitation, employment generation, and
revenue objectives which all gears towards
economic growth and development of
coastal states. Thus, when a seaport system
and /or maritime transport system achieves
these basic objectives, we may regard such
seaport or maritime transport system as
productive. The ability to say with certainty
that a seaport is productive with regards
to the objectives of trade facilitation,
employment and revenue generation etc.
depends on the level of achievement of
productivity/performance targets, which
must be quantified prior to performance
assessment. Seaport performance appraisal
must, therefore, quantify the minimum
target and benchmark as the basis for
performance assessment decisions.
Appraisal of performance sustainability
can equally be based on this minimum
performance benchmark. To sustain
this acceptable level of performance
target generationally and causing it to
diverge from the basic benchmark/target
into higher performance levels without
diminishing to lower performance levels
than the target benchmark, one may
assert with accuracy that such a seaport or
maritime transport system is a sustainable
system; since it has the basic ability to
fulfill present performance demand while
guaranteeing future demand requirements.
The implication of this is that a quantified
without basis (acceptable performance
or productivity benchmark or target), it

is impossible to determine whether the
performance of a seaport for instance is
sustained and /or is sustainable within a
reference period; provided that there is the
availability of input resources in adequate
and/ or right level [1]. Sustainability of
performance and/or productivity can
therefore only be successfully appraised
with reference to a target benchmark over
any given period. Just as performance
can be appraised by reference to a given
benchmark, so may input resources with
which productivity was achieved and
sustained be assessed by reference to a
basic input resource benchmark.

[2] notes that in order to improve
the productivity and or Performance of
Nigerian seaports, the Federal Government
of Nigeria embarked on port reform
initiatives to reverse the continuously
declining and poor performance of the
Nigerian ports witnessed in the pre-
concession era between 1956 and 2004.

A study report by [3] concluded that
the administra-tion of the Nigerian ports
between 1956 when the Nigerian Ports
Authority (NPA) was created by the ports Act
as the public administrator of ports to 2002
when the Haskoning study was concluded
and winds of port reforms began to blow in
Nigeria; was characterized by an unusually
high degree of centralization, with the NPA
working as a public regulator of ports and
port service provider. Reference [3] notes
that although the sector was supposed to
be controlled by the state-owned Nigerian
Ports Authority (NPA), approval by either
the President or the Minister of Trans—port
was needed for almost all major decisions.
Following the aforementioned, a major
decision that affects productivity, policy,
and operations in the seaport sector was
slowed almost to a standstill such that the
performance of the ports with regards to
key port productivity indices was poor.
Furthermore, NPA was in charge of both
regulation of port operations and the day-
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to-day operational decisions and service
provision. Because it had the authority
to set its own tariffs, NPA was inclined to
raise its prices to deal with internal budget
deficits, instead of working to improve
efficiency and productivity [3, 2]. By the
end of the 1990s, repeated tariff increases,
along with unchecked inefficiencies and
poor governance, had made Nigerian ports
among the slowest, least productive and
most expensive, in the world such that
even Nigerian port users and merchants
reroute Nigerian destined cargoes to the
neighboring ports of Cotonuo in Benin
Republic from where such cargoes were
smuggled into the Nigeria markets by land
routes [4, 5, 2].

The Haskoning study recommended
the adoption of the government’s port
management model referred to as
“landlord” approach, whereby the NPA
(public sector) is responsible for port
planning and regulatory tasks asitrelatesto
safety, security and environment, while also
maintaining ownership of port-related land
and basic infrastructure. The private sector
in the landlord model would be responsible
for marine and terminal operations,
construction, purchase, and ownership
of superstructure and equipment. With
the recommendation of the Haskoning
study, the Nigerian Government began the
process of reforming and privatizing the

port terminals in the year 2004 and by
2006, the majority of the seaports were
privatized by the concession of the port
terminals to private terminal operators [6]
[7]. Port concession, therefore, is Nigeria’s
response to the imperatives of reforming
and modernizing the port sector in order to
increase port productivity and performance
and reduce the cost of services to port
users. Concession, which transfers port
operational obligations to private sectors
while retaining public ownership of port
infrastructure, was preferred over all
other options and it is expected that with
concession, performance of the ports with
regards to key port performance indicators
such as cargo throughput performance, ship
traffic volume/ship traffic performance,
port revenue as well as such variables as
ship turnaround time, cargo dwell time and
berth occupancy which affects productivity
will improve and end the pre-concession
problems and challenges which impinged
port performance in that era.

The concession of the Federal Ocean
Terminal (FOT) and the Federal Lighter
Terminal (FLT) which constitute the Onne
seaport concluded in the year 2006. Table
1 below is a summary of post concession
terminal operators in Onne port complex
showing the available number of berth and
port infrastructure on which productivity
depends.

Table 1. Terminal Operator in Onne Port and Lease Agreement

Company name Terminal Berths t.ye:::st)erms Handover date
Intels Nigeria Ltd FOT A 1-6 25 21 June 2006
Brawal Oil Services Ltd | FLT A 1 25 21% June 2006
Intels Nigeria Ltd FLT A 2,3,4 25 215t June 2006
Atlas Cement Co. Ltd Jetty FOT A Jetty 25 215t June 2006
A ii\]gllc(f/;‘Acc‘)T“)ta‘“er FOT B 7-8 25 2007

Source: NPA Bran Manual, 2006
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Table 2. Berth Characteristics of Onne Port

Berths | Quay Length (m) | Draught (m) | Terminal Operator
Federal Lighter Terminal (FLT)
A 1 340 7.5 Brawal
B 2 930 8.5 Intels
3 376 10.0 ”
4 376 10.0 »
Federal Ocean Terminal (FOT)
A 1 250 10.0 Intels
2 250 10.0 ”
3 250 10.0 »
4 250 12 Intels
5 250 12 ”
6 320 12 ”
B 7 285 12 WACT
8 285 12 WACT
9 250 12 Intels
10 250 12 »
11 250 12 »

Source: NPA bulletin

The table above, which indicates the
berth characteristics of Onne port, the
quay size, draught levels, and the number
of berths, is indicative of the level of
investment in port infrastructure and input
resources upon which port productivity
depends. The expectation is that to sustain
the present level of Onne port performance
or surpass it, the present level of investment
in port infrastructure must be continuously
maintained and/ or improved upon. That
is a key condition necessary to ensure
the sustainability of port productivity as
a decline in present level of investment
in port infrastructure as evidenced in the
table by allowing its decay may not at the
long run guarantee sustainable port and
maritime transport system.

As aforementioned, the concession
exercise was aimed to correct the
inadequacies of the pre-concession era and
put the seaport facility on the roadmap of

high performance and productivity. Many
studies have been carried out in the past to
analyze and/or compare the post and pre
concession performance of the seaports.
For example, the works of references [8,
9] both found that the post concession
performance of Onne port complex with
regards to performance indicators as
cargo throughput, ship traffic volume,
port revenue has improved tremendously,
showing significant differences from the
pre-concession performances. References
[7] did an aggregate study of pre and
post concession performance of all the
Nigerian ports and also found significant
improvement in seaport performances
in the post concession era. Studies by
references [10, 11] also found significant
improvement in the productivity of the
Calabar seaport in the post-concession
era. The implications of the findings of
these studies is that port privatization and
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concession have to a fair extent meet some
basic objectives that motivated its adoption
particularly; improving the performance
and productivity of the port terminals. The
motivation for this current study, however,
is the challenge to sustain the trend of
improvement in the post-concession
performance of the seaports particularly
that of Onne which is our case study. It is
only the sustenance of this improvement in
post-concession performance of ports that
can guarantee sustainable port operations,
maritime transport, economic growth
and development. This will ensure the
intergenerational maintenance of equity
levels in productivity of the ports without
allowing it to diminish into the poor and
declining performance trend of the pre-
concession era.

To achieve sustainability in the post-
concession performance of the seaport,
there is a need for informed application of
strategic port facility management and port
performance planning tools such as port
performance forecastingandbenchmarking.
Port  performance forecasting and
benchmarking as productivity planning
tools enable deliberate, conscious, strategic
and informed programming of pattern
and levels of performance expectation
and input resources; so that performance
(productivity and output) are achieved at
programmed set point or within range of
set points predetermined as acceptable.
This will ensure that productivity
is guarded away from unacceptable
productivity and performance regions
as long as the variables that influence
performance are properly monitored to
remain at programmed ranges. Thus, the
basic principles of performance forecasting
and benchmarking as planning tools can
be used to ensure the sustainability of the
improved post concession performance of
the Onne seaport.

1.1. Forecasting and Benchmarking As
Tools for Planning the Sustenance of
Seaport Performances

Reference [11] notes that forecasting
connotes an act of planning which entails
futuristic postulations (programming of
the future) based on indices of past and
present variables. It involves pragmatic
decision making that seeks to determine
by modeling or programming future
targets and expectations based on past and
present occurrences. It is therefore true of
forecasting that the future exists only in
the present [11]. Thus, future performance
of seaports with regards to performance
variables as cargo throughput, port
revenue, ship traffic etc. can be forecasted
using appropriate forecasting methods and
past and present values of the performance
indices so that such future performances
can strategically be planned and sustained
significantly to remain within the forecasted
limits without deviation to unacceptable
limits. The forecasts aid port performance

planners to  determine  acceptable
performance benchmarks.
Benchmarking as a productivity

planning tool is the process of determining
a performance benchmark for each
performance variable or an aggregate
performancebenchmarkforallperformance
variables. A benchmark is looked at as
the minimum acceptable performance set
point (or range of set points) which forms
areference point or basis for comparison of
subsequent performances for the decision
on whether subsequent performance levels
are acceptable to the organization based
on their extent of agreement with the
benchmark. Performance benchmarking is,
therefore, a strategic performance planning
toolemployed by organizationstodetermine
performance benchmarks which represent
minimum acceptable performance and/
or productivity levels as targets which the
organization must strive to achieve with
regards to each performance parameter
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for which benchmark was set using her
input resources. While it is important
that performance benchmarks are met;
performances below benchmarks represent
poor performances and are unacceptable.
Thus, benchmarks reveal deficiencies in
performance as current performance levels
are compared with already determined
levels of performance benchmarks. In so
doing, shortcomings which negatively
influenced performance to decline below
benchmarks can be corrected in order that
productivity may improve.

As aforementioned, previous studies
indicateimprovementinthe postconcession
performance of Onne seaport terminals
starting from the 2006 base year when the
seaport terminals were handed over to the
private terminal operators. As a result, the
appropriate quantified benchmarks can be
determined for key performance indicators
as port revenue, cargo throughput, ship
traffic volume, and etc. starting from the
2006 base year in order that subsequent
performances can have quantified common
basis for projection and comparison of
post concession port performances and
subsequent sustenance based on the
benchmarks.

1.2. Objectives of the Study
The main aim of the study is to appraise

the sustainability of the improvement
in post concession performance of Onne
seaport and determine performance
benchmarks for key port performance
indicators of cargo throughput, port
revenue and ship traffic volume of the
seaport as the basis for port productivity
projection and assessment. The specific
objectives of the study are:

(i) To appraise the sustainability of post
concession cargo throughput, port
revenue ship traffic statistics, and ship
traffic volume performance of Onne
seaport.

(ii) To raise performance benchmarks and

progression models for sustainability
planning and projection of future
performance targets for post concession
cargo throughput, port revenue ship
traffic statistics and ship traffic volume
performances of Onne seaport.

(iii) To make recommendations on the basis
of research findings.

1.3. Research Questions

(i) Was the post concession cargo
throughput, port revenue, ship traffic
size and ship traffic volume of Onne
seaport sustained beyond the respective
2006 base year performance values?

(ii)Can performance benchmarks and
progression models be developed for
sustainability planning and projection of
future cargo throughput, port revenue,
ship traffic size and ship traffic volume
performances of Onne seaport?

2. Methodology

The study employed statistical
forecasting and arithmetic progression
tools with secondary data to appraise
the sustainability of the post concession
performance of Onne seaport and
determined performance benchmarks
for major performance indicators. Ten
years (2006 - 2015) time series data was
obtained from Nigerian Ports Authority
covering performance indicators such as
port revenue, cargo throughput and ship
traffic volume. It is important to state that
the data used for the study was obtained
from the Nigerian Ports Authority (NPA)
annual statistical bulletin (2015) edition
which was made publicly available to the
public in both print and online version.
Therefore no further authorization is
required from the NPA to use the data. The
study employed basic mathematical tools of
arithmetic differences to unravel deviating
in cargo throughput, ship traffic and port
revenue performances from the 2006
base year to determine how improvement
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in Onne seaport performances has been
sustained at or beyond the level of the base
year performance over the period. Thus this
enables the researcher to achieve objective
1. Using the symbols X, X,, = X, - X to
represent the post concession performance
of the seaport for each performance
indicator (parameter) from the base year
2006 to 2015 representing a 10 year period
(that is n = 10). A measure of differences
between the base year performance values
for each parameter and the subsequent year
performance is used to determine levels
of deviation from base year performance
values and sustainability of the improvement
in post concession performance of the Onne
seaport starting with the base year values
for each performance indicator When
n = 10 years, the 10" year difference in
revenue performance with the base year, for
instance, can be measured by the difference
operator X - X ; and similarly for the other
parameters.

To develop a sequence that models the
progression in performance and that forms
the basis for sustainability planning and
projection of future performance targets
and benchmarks for each performance
indicator; we note that the performance
data for each indicator from 2006 base
year to 2015 form a sequence of 10 terms
each. Using C, R, and S to symbolize cargo
throughput, port revenue and ship traffic
volume performances respectively; we
write the performance sequence for each
parameter as:

c=C,C,C,C,C,
R=R,R,R,R, R,
§=5,5,,S, S, S,

Where C,, R,, S, = base year (1* term) cargo
throughput, revenue and ship traffic volume
performances of the seaport; C,R and S =
10" term (year) cargo throughput, revenue
and ship traffic volume performances of the
seaport.

Assuming that the performance
sequence progressed by arithmetic
progression (AP); such that performance
is to be sustained without falling below the
15t term (improved base year performance
level) for each indicator by an arithmetic
progression. We have:

U=a a+d a+2d --------------- a+n-1(d)
---------------- (i) as the general form of an AP.

Where U = sequence, a = 1% term of
the sequence, d = common difference.
The difference is however found not to be
common for the performance values from
the 1°*term to the 10" term as shown by the
data collected but for purposes of planning,
forecasting and projection; a common
difference will be found using the sum of
the first 10 terms of the sequence as used
in this study.

With particular reference to the
performance indicators and/or parameters
used namely cargo throughput, port
revenue and ship traffic volume; we have:

U=C+C +d+C, +2d+----- +C,+(n-1)d
Where C, = 1* term of the sequence =
base year (2006) post concession cargo

throughput performance level of the port.

d = common difference
n = number of terms = 10

Similar for revenue we have:

Ur=R1+R1+d+R1+2-¢.1.+ ------ +R+(n-i)d

187



© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

As aforementioned, the difference in
performance levels of each parameter for
purposes performance projection and
sustainability planning using Arithmetic
Progression must be common (ie; Common
Difference ‘d’). To make the difference
common for projection and sustainability
planning purposes, we recall that the sum
of an Arithmetic sequence (AP) is given by:

S =n/2 [(2a + (n = 1) d] -=-----===mmmmmmmmmmmaee
----------------------------- ()

In particular, the sums for cargo
throughput, revenue and ship traffic
performances will thus be given respectively
as:

----------------------------- (vi)
S _=n/2 [(2R, + (n-1)d] -----------====-==-=----=-
----------------------------- (vii)
S, =n/2[(2S,+ (n-1)d] ------=--===-=mmmmmmmmm-
----------------------------- (viii)

Thus the common difference for each
performance parameter can be determined
for purposes of projecting and port
performance sustainability planning using
equations (vi), (vii) and (viii) and making d
the subject of the equations.

Having obtained the commondifferences
for each performance indicator, the n* term
for each performance parameter can be
projected using the formula:

n" term = C, + (n-1)d ---------------vvvemomenee
(ix); for cargo throughout performance

n" term =R, + (n-1)d -------------nnnmmmnnnnnnne
(x); for revenue performance

n"term =S, + (n - 1)d -----------------vvnnnnnnee
(xi); for ship traffic volume

Using the above equations can project
and model the basis for progression and
sustenance of Onne seaport post concession
performance which objective 2 sort to
achieve.

To development benchmark as target
and basis for port performance assessment;
we recall that benchmarks are best
developed using AP at points from where
or which the sequence diverges farther and
farther away to positive infinity provided
such points are at acceptable performance
levels. From infinity, sequence equally
converges (comes closer and closer) to the
benchmark term (ie fixed point). See figure
1 below.

Figure 1. Divergence and Convergence of
Post Concession Performances from and to
Performance Benchmarks

40 zrgzé

1 dv
)L -

3.0 1

20

R S S S S
Source: www.xakly.com/images/pseries

The 1% term (2006 base
performance of the seaport in each
performance parameter reveal higher/
improved post concession performance
than the pre concession years and since
this year marks the 1% year of the post
concession era which recorded improved
performance of the port productivity
indicators, we assume that the 2006 base
year (1% term) performance levels is within
acceptable performance region/level; thus
the AP builds a benchmark around it such
that n' term for each parameter;

year)

n term = C, + (n-1)d; for cargo through.

n term = R, = (n-1)d; for Port revenue.
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nterm =S, = (n-1)d; for ship traffic volume.

Thusbenchmarksare developed at C,R,
and S, levels of performances. Sustainability
planning is thus based on these and
subsequent performances compared with
these benchmarks such that subsequent
performances are proactively caused to
diverge from the benchmark levels/values
to positive infinity and in adverse economic
conditions; performances are monitored to
converge on the benchmarks (1%terms) and
not allowed to fall below it. Performances
below these benchmarks are indications
of relapsing of performances into the poor
performance regions of the pre concession
era. This is unacceptable because it does
not meet the performance objectives of
privatization and concession. Performance
comparisons in subsequent years can then
be made based on the benchmarks.

Also subtracting the base year (2006)
performance value of each parameter
from the subsequent years’ performance
enables us to determine if performance
was progressively sustained beyond, at
or retrogressively below the base year

performance values.

Using ‘MATLAB’ software and adopting
the methods discussed above, the study was
carried out in other to achieve the research
objectives.

3. Limitation of the Study

The data used for the study was sourced
from the NPA annual statistical bulletin
covering the period from 2006 to 2015.
As a result, the accuracy of the results and
findings to a large extent will be dependent
of the accuracy of the data used.

4. Results and Findings

The result of the analysis indicates that
the subsequent ship traffic performance
of the port for the periods (years) after
2006 base year was not consistently
sustained at or progressively beyond that
of the 2006 base year performance value
of 443. Ship traffic performance of the port
was only progressively sustained beyond
the 2006 base year value (increased)
in 2010, 2011, and 2013 by 29, 22 and
1 respectively. The years 2007, 2008,
2009, 2012, 2014 and 2015 which shows

Table 3. Sustainability Appraisal of Post Concession Ship Traffic Performance of Onne Port (2006 -2015)

S/no. Year Vessel traffic stat N® term - a
1 2006 443 -
2 2007 407 -36
3 2008 348 -95
4 2009 435 -8
5 2010 414 29
6 2011 465 22
7 2012 435 -8
8 2013 444 1
9 2014 438 -5
10 2015 415 -28

Sum 4,244

Source: Authors Computation based on Data Collected
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Table 4. Determining the Common Differenced based on S and a for Ship Traffic Performance

Sustainability Planning based on ----- (1)
S,=n/2(2a+(n-1)d a=V, d
4244 443 21

Source: Authors Calculation

negative N term - a values witnessed
lower ship traffic performance than the
base year; an indication that the high ship
traffic performance of the port in 2006
post concession base year could not be
surpassed and/ or sustained in those.
Since ship traffic performance of the
port is a measure of the aggregate sum of
vessels that called or berthed at the port
over the period, it is an important factor
which influences port revenue generation
and cargo (customs) charges since both
revenue and cargo charges are dependent
variables on ship traffic of the port. The
implication is that, decreasing trend of ship
traffic performance as witnessed in the post
concession performances of Onne port may
at the long run induce revenue and cargo
charges among other variables dependent
on it to take decreasing trend. Planning is
therefore needed to ensure that ship traffic
performance of the port is progressively
sustained to achieve values beyond or at
the base year value as benchmark to curb

performance from relapsing into the poor
performance trend of the pre concession
era. The studies of references [6] and [7]
also found similar inconsistently declining
trend in the post concession ship traffic
performances of the Nigerian seaports.

The tables indicate that the aggregate
sum of 4244 vessels called at the port over
the period, for sustainability planning
a common difference ‘d’ -21 vessels.
For sustainability planning, we assume
a positive common difference since a
negative common difference indicate a
decreasing performance trend against a
desired positively increasing/progressive
performance trend which is always the
target of sustainability planning. Using
the common difference of 21, the post
concession vessel traffic performance of
Onne port is projected/extrapolated and
panned for performance sustainability for
the next 10 years starting with 2016 as
shown in the table below.

Table 5. 10 Years Progression Model for Benchmarking and Sustainability Planning/Projection of Post
Concession Ship Traffic Performance of Onne Port (2016 -2025)

S/n Year No. of Term Progression and lSvllljttlz:eilnability Planning Projec:;:ﬁ::recast
1 2016 11 term V,+(n-1)d=V, +10d 653
2 2017 12% term V,+(n-1)d=V, +11d 674
3 2018 13% term V,+(n-1)d=V,+12d 695
4 2019 14" term V., +(n-1)d=V +13d 716
5 2020 15% term V,+(n-1)d=V, +14d 737
6 2021 16% term V,+(n-1)d=V, +15d 758
7 2022 17% term V,+(n-1)d =V, +16d 779
8 2023 18% term V,+(n-1)d=V, +17d 800
9 2024 19 term V,+(n-1)d=V, +18d 821

10 2025 20% term V,+(n-1)d=V, +19d 842

Source: Author’s Calculation
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The table shows the progression
models determined based on the result
of the analysis for sustainability planning
to ensure that ship traffic performance
of the seaport does not fall below the
performance target. Thus the port authority
and terminal operators should, for example,
target to achieve a ship traffic performance
of 842 vessels in the year 2025, following
the previous performance sequence. Thus,
ship traffic performance figure below
842 in the year 2025 is an indication that
the performance target was not met.
Comparison with performance benchmark
will thus indicate if post concession
performance was sustained at, above or
below benchmark value. From the result on
Table 4, the post concession performance
benchmark for ship traffic statistics of
Onne port is a = V, = 443 vessels. From
this improved post concession ship traffic
performance value/point, performances
can progressive diverge to infinity or
converge to benchmark. Performance below
443 vessels is indicative of diminishing
performance into poor performance trend
of the pre concession era. Thus, for the
continuous progression of post concession

ship traffic performance of Onne port, V,
+(n-1)d=V.ie V, + (n-1)d 2443 is a
condition that must be met.

Table 6 below shows the post concession
ship traffic volume of Onne port. Since
ship traffic volume measured in Gross
registered tonnage (GRT) is a measure of
the total internal space (both cargo space
and engine/ lightship space) that entered
the port over a time period, it influences
port revenue generation and cargo charges
since ports tend to have higher charges for
bigger size vessels. The N term - a values
of post concession ship traffic volume
performance in each subsequent year after
the 2006 base year value is positive. This
indicates that subsequent post concession
ship traffic volume performance of the port
is greater in each year than in the based. We
thus infer that the port has consistently and
progressively sustained its post concession
ship traffic volume beyond/above the base
year value. The implication is that even
when the trend of vessel calls at the port
is decreasing as indicated in Table 5, ship
traffic volume is increasing and thus cargo
throughput may increase since vessels
with bigger cargo carrying capacity called

Table 6. Sustainability Appraisal of Post Concession Ship Traffic Volume Performance of Onne Port

(2006 -2015)

S/no. Year Vessel volume N® term - a
1 2006 25,683,104 -
2 2007 34,302,177 8,619,073
3 2008 27,901,126 2,218,022
4 2009 27,171,664 1488560
5 2010 37,423,926 117440822
6 2011 42,735,452 17052340
7 2012 42,062,351 16379247
8 2013 38,967,131 13284027
9 2014 26,879,605 1196501
10 2015 26,572,745 889641

Sum 276,246,931

Source: Authors Computation based on Data Collected
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at the port in subsequent years than in
2006. Port authorities thus may take into
consideration dredging to deepen already
existing berth or building deeper berth and
increasing draught levels in order to attract
higher capacity vessel to maintain and or
sustain the post concession ship traffic
volume performance of the port.

The table indicates the post concession
ship traffic ~ volume performance
progression and sustainability planning
models developed for Onne port for each
year from 2016 to 2025. For example, the
ship traffic volume performance of Onne
port in 2025 which marks the 20" year
(2 decades) of privatization of Onne port

Table 7. Sustainability Planning of Onne Ship Traffic Volume Performance Using a Common Difference

S,=n/2 (25, +(n-1)d

a=§, d

276,246,931

256,831,040

431,464.24

Source: Authors Calculation

The result of the analysis determined the
sum S_of ship traffic volume performance
of the port as 276,246,931 upon which
a common difference of 431,464.24 was
determined for sustainability planning and
projection of the targeted post concession
ship traffic volume performance of the
seaport. Based on ‘d’ and the first term,
a 10 years post concession ship traffic
volume sustainable performance plan was
developed for Onne as shown in the table
below starting from 2016.

based on the post concession performance
sequence is forecasted to progress to
284444749 Net Registered Tonnage (NRT).
The post concession ship traffic volume
performance benchmark from which
performance can diverge to infinity is at a
=S, =256,831,040 NRT. Thus the condition
that ensures the sustenance of the post
concession ship traffic volume performance
of Onne portis: S, +(n-1)d>S, =S +(n-1)d
>256,831,040 Net Registered Tonnage. This
same condition ensures that performance

Table 8. 10 years Progression Model for Benchmarking and Sustainability Planning/Projection of Post
Concession Ship Traffic Volume Performance of Onne Port (2016 -2025)

S/n Year No. of Terms Progres;:g: I::lllll(; 1svl[l:(t1:i1nability Pro‘j,z(l::;d(;(;{;)cast
1 2016 11% term S,+(n-1)d=S§, +10d 280561573
2 2017 12% term S,+(n-1)d=S, +11d 280993037
3 2018 13% term S,+(n-1)d=S, +12d 281424501
4 2019 14% term S,+(n-1)d=S,+13d 281855965
5 2020 15% term S,+(n-1)d=S§, +14d 282287429
6 2021 16 term S,+(n-1)d=S, +15d 282718893
7 2022 17% term S,+(n-1)d=S, +16d 283150357
8 2023 18t" term S,+(n-1)d=S,+17d 283581821
9 2024 19 term S,+(n-1)d=S§, +18d 284013285
10 2025 20% term S,+(n-1)d=S,+19d 284444749

Source: Authors Calculation
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Table 9. Sustainability Appraisal of Post Concession Revenue Performance of Onne Port (2006 -2015)

S/no. Year Rev;lillllli(:)gar;;;k;ted N term - a
1 2006 103.76 -
2 2007 128.24 24.48
3 2008 139.27 35.51
4 2009 117.96 14.2
5 2010 150.34 46.58
6 2011 255.56 151.8
7 2012 245.84 142.08
8 2013 251.43 147.67
9 2014 267.58 163.67
10 2015 243.22 139.46

Sum 1659.46

Source: Authors computation based on data collected

progressively diverges to infinity from S in  performance of the port in the subsequent
normal time and converges at s, in time of  years (terms) after 2006 in the post
economic recession affecting the port. concession era was far beyond the based

The result of the analysis shown in year (2006) value of R, = 103.76 million
Table 9 above indicates that the revenue USD. Thus the revenue performance of the

Table 10. Sustainability Planning of Onne Port Post Concession Revenue Performance Using a Common
Difference

S,=n/2 (2R, +(n-1)d a=R, d
1659.46 103.76 13.82

Source: Authors Computation

Table 11. 10 years Progression Model for Benchmarking and Sustainability Planning/Projection of Post
Concession Revenue Performance of Onne Port (2016 -2025)

S/n Year No. of Term | Projection/Planning Model Pli.';::ga?:;t;il:l::);l;,%l/iigo%%c];ed
1 2016 11 term R +(n-1)d=R, +10d 241.96
2 2017 12t term R +(n-1)d=R, +11d 255.78
3 2018 13% term R, +(n-1)d=R, +12d 269.6
4 2019 14 term R +(n-1)d=R +13d 283.42
5 2020 15% term R +(n-1)d=R +14d 297.24
6 2021 16 term R +(n-1)d=R +15d 311.06
7 2022 17% term R, +(n-1)d=R, + 16d 324.88
8 2023 18 term R, +(n-1)d=R +17d 338.7
9 2024 19t term R, +(n-1)d=R +18d 352.52
10 2025 20" term R, +(n-1)d=R, +19d 366.34

Source: Author’s Calculation
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port in each year between 2006 and 2015
was progressively sustained above the
base year improved performance value.
This is an indication of fair and sustained
revenue performance. This supports the
findings of references [7] and [10] who
found improvements in the post concession
revenue performances of Nigerian seaports.

The result shows that the sum total
of 1659460000 USD was generated as
the aggregate post concession revenue
performance of the port by the Nigerian
ports Authority NPA over the 10 years period
covered in the study, starting with a post
concession base year revenue performance
of 103.76 in 2006. Based on this, the post
concession revenue performance sequence,
a common difference ‘d’ of 13.82 USD was
determined for purposes of developing
a progression model for sustainability
planning of port revenue.

Table 11 above indicates the post
concession revenue performance
progression and sustainability planning
models developed for Onne port for each
year from 2016 to 2025. For example,
the revenue performance of Onne port

in 2025, which marks the 20" year (2
decades) of privatization of Onne port
based on the post concession performance
sequence, is forecasted to progress to
366.34 MillionUSD. The post concession
revenue performance benchmark from
which performance can diverge to infinity
is at a = R, = 103.76 MillionUSD. Thus the
condition that ensures the sustenance of
the post concession revenue performance
of Onne port is: R, + (n -1)d 2 R, = R, +
(n -1)d = 103.76 MillionUSD. This same
condition ensures that performance
progressively diverges to infinity from R,
all things being equal; and converges at R,
in time of economic recession affecting the
port. Below R, is an indication that revenue
performance is relapsing into the poor
performance trend of the pre concession/
privatization era.

In 2007, the port failed to sustain
her post concession cargo throughput
performance above or at the 2006 post
concession base year value. The N* Terms
- avalues for the other years between 2008
and 2015 show positive values greater than
zero; this indicates that the post concession

Table 12. Sustainability Appraisal of Post Concession Cargo Throughput Performance of Onne Port

(2006 -2015)

S/no. Year Cargo Throughput (MT) N term - a
1 2006 2,554,759 -
2 2007 2,482,177 -72582
3 2008 3,222,663 667904
4 2009 3,385,455 830,696
5 2010 2,921,727 366,968
6 2011 3,309,815 755,056
7 2012 3,877,024 1,322,265
8 2013 3,872,495 1,317,736
9 2014 4,556,390 2,001,631
10 2015 4,621,110 2,066,351

Sum 34,803,615

Source: Authors Computation based on Data Collected from NPA Onne
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cargo throughput performance of the
seaport in the subsequent years between
2008 and 2015 were sustained above that
of the base year. This is in agreement with
the findings of references [6] and [11].

the table above starting from the year 2016.

The table indicates the post concession
revenue performance progression and
sustainability planning models developed
for Onne port for each year from 2016 to

Table 13. Sustainability Planning of Post Concession Cargo Throughput Performance of Onne Port

Using a Common Difference Operator

S,=n/2 (2C, +(n-1)d

A=c, D

34,803,615

2,554,795

205689.44

Source: Author’s Calculation

The Table 13 above indicates that
the sum total cargo throughput over the
period covered in the study is 34,803,615
based on which a common difference
‘d” of 205689.44 was determined. Based
on the common difference and the first
term ‘@’ = 2554795, sustainability plan
can be projected for the post concession
cargo throughput performance of Onne.
Performance benchmark can equally be
determined. The table below shows the post
concession cargo throughput performance
sustainability plan based on the first term
‘a2’ and common difference ‘d’ as shown in

2025. For example, the cargo throughput
performance of Onne port in 2025,
which marks the 20" year (2 decades) of
privatization of Onne port based on the
post concession performance sequence,
is forecasted to progress to 6,462,894
metric tons. The post concession cargo
throughput performance benchmark from
which performance can diverge to infinity
isata=C, = 2,554,795 metric tons.. Thus
the condition that ensures the sustenance
of the post concession cargo throughput
performance of Onne portis: C, + (n-1)d 2
C.le; C + (n-1)d = 2,554,795 metric tons.

Table 14. 10 years Progression Model for Benchmarking and Sustainability Planning/Projection of Post
Concession Cargo Throughput Performance of Onne Port (2016 -2025)

S/n Year No. of Terms Progres;i:: ;1:; i;l:ctlz:ilnability Proi‘f:lt::(l-‘n?l;t;cast
1 2016 11 term C,+(n-1)d=C +10d 4611689.4
2 2017 12% term C,+(n-1)d=C +11d 4817378.8
3 2018 13% term C,+(n-1)d=C,+12d 5023068.2
4 2019 14% term C,+(n-1)d=C,+13d 5228757.6
5 2020 15% term C,+(n-1)d=C, +14d 5434447
6 2021 16% term C,+(n-1)d=C, +15d 5640136.4
7 2022 17% term C,+(n-1)d=C, +16d 5845825.8
8 2023 18™ term C,+(n-1)d=C,+17d 6051515.2
9 2024 19% term C,+(n-1)d=C, +18d 6257204.6
10 2025 20" term C,+(n-1)d=C, +19d 6462894

Source: Author’s Calculation
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5. Managerial Implications

Itis in the interest of port managers and
terminal operators to maintain acceptable
levels of productivity as well as ensuring
that this high level of productivity, once
achieved, is sustained continually. The
implication is that quantitative models
must be determined and proactively
used to grow and sustain seaport
performances. The study therefore has
produced empirical guides for performance
benchmarking and performance targets for
port performance variables of vessel traffic,
ship traffic volume, cargo throughput, and
port revenue which port managers and
terminal operators may adopt in projecting,
comparing, and sustaining seaport and
terminal performances. The benefits are
that port managers and terminal operators
may thus proactively improve and sustain
the post concession port revenue, ship
traffic volume, vessel traffic size, and cargo
throughput of the seaports without giving
room for its decline below benchmarks
in the poor productivity regions of pre
concession era. This will consequently
improve and sustain the overall productivity
of the maritime transport system.

6. Conclusion

It is evident from the result that while
the post concession cargo throughput,
port revenue, and ship traffic volume
performance of the Onne seaport showed
sustained progression from the 2006 base
year values, the ship traffic statistics of
the port illustrating the number of vessels
that called at the port per annum shows
an overall decline from the base year
value, indicating that the port was unable
to progressively sustain her ship traffic
performance within the period. The post
concession performance benchmark for
each performance parameter of cargo
throughput, port revenue, ship traffic
volume, and ship traffic statistics are
C, = 2,554,795 metric tons, R, = 103.76

MillionUSD, S, = 256,831,040 NRT, and V|
= 443 vessels respectively. The conditions
for sustenance of the post concession
cargo throughput, port revenue, ship
traffic volume, and ship traffic statistics
performance of the port are: C, + (n -1)
d > 2,554,795 metric tonnes, R, + (n -1)
d = 103.76 MillionUSD, S, + (n -1)d 2
256,831,040 Net Registered Tonnage and
V, + (n-1)d > 443 respectively.

7. Recommendation

The performance sequence of the
port should be the basis for planning the
sustenance of port productivity. As a result,
it is recommended that the performance
benchmarks and sustainable productivity
conditionsdetermined forportperformance
indicators of cargo throughput, port
revenue, ship traffic volume and ship
traffic statistics based on post concession
performance sequence of the port, should
be the basis for sustainability planning
and benchmarking of the post concession
performance of Onne seaport.

8. Suggestions for Further Studies

Further studies should be carried out to
determine benchmarks for sustainability
planning and productivity improvement
in other major seaports in Nigeria. A
comparison of performance benchmarks
determined for all the major seaports
in Nigerian should equally be carried to
develop empirical guide for port managers
and terminal operators in their drive for
performance improvement and sustenance.
The actual post concession performances
of the seaports from 2016 to 2025 with
respect to the various performance
indicators will be compared after 2025 with
the forecasted/projected performances
and benchmarks to determine if significant
differences exist.
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Abstract

Global regulations about shipboard emissions become stricter day by day. There are various ways to
reduce shipboard emissions, and using alternative fuels on main engine and auxiliary engines is one of
these ways. The alternative fuels can have different physicochemical properties than conventional fuels,
which needs special procedures and safety precautions while using onboard. Safety is important term
for sustainable shipping. This study aimed to determine the safety ranking of the trend alternative fuels
and possible ones in the future. A safety evaluation method was formed to assess fourteen alternative
fuels by considering handling, storage and crew health. Flashpoint, auto-ignition, explosion limits, flame
speed, density, and exposure limit are criteria for the safety evaluation. Analytic Hierarchy Process was
used while finding the weighing of the alternative fuels at these criteria. Scale of relative importance
was used to find the pair-wise comparison of the fuels. The criteria weighing were determined by taking
expert opinions. Seven experts gave points to the criteria at the asked questionnaire. The questionairre
was about; which fuel property is more important at the storage, handling, and operation with the
fuels. According to the final safety assessment results, liquefied petroleum gas had the highest weighing
of 0,130. Ethanol and ammonia followed it with 0,120 and 0,116, respectively. Liquefied natural gas
and methanol, as trend alternative fuels with liquefied natural gas for shipping industry, got 0,084 and
0,053, respectively.

Keywords: Alternative fuels, Shipboard safety, Safety assessment.

Alternatif Yakitlarin Gemi Emniyeti Acisindan Degerlendirilmesi

Oz

Gemi kaynakliemisyonlartiilgilendiren uluslar arasi denizcilik sézlesmeleri gtin gectikce katilasmaktadir.
Gemi kaynakli emisyonlart azaltmaya yonelik cesitli yéntemler bulunmaktadir ve alternatif yakit
kullanimi da bunlardan biridir. Alternatif yakitlarin, gemilerde kullanilan konvansiyonel yakitlardan
farkl fiziko-kimyasal ézellikleri olabilir. Bu farkli 6zellikler, gemi iizerinde ozel prosediirler ve emniyet
tedbirleri alinmasini gerektirebilir. Emniyet, stirdiiriilebilir deniz ticareti icin énemli bir kavramdir.
Bu ¢alisma giintimtizde revagta olan alternatif yakitlarin ve ileride kullanilabilecek olanlarin emniyet
puanini belirlemeyi amaclamaktadir. Emniyet degerlendirme yéntemi olusturularak, secilen 14
alternatif yakit, depolama, ellecleme ve miirettebat sagligi temel alinarak degerlendirilmistir. Emniyet
degerlendirmesinde kullanilan degerlendirme kriterleri, parlama noktasi, kendiliginden tutusma
sicakligi, patlama limitleri, alev hizi, yogunluk ve etkileme derecesidir. Analitik Hiyerarsi Prosesi
To cite this article: Zincir, B. and Deniz, C. (2018). Assessment of Alternative Fuels from the Aspect of Shipboard Safety. Journal of ETA Maritime Science,

6(3),199-214.
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kullanilarak bu degerlendirme yapilmistir. Nispi énem derecesi puanlart kullanilarak yakitlarin
ciftsel karsilastirmast yapilmistir. Kriterlerin agirliklart da yedi ekspere sorulan anket sonucunda
gériisleri alinarak belirlenmistir. Anket, hangi yakit ézelliginin, yakitlarin depolanmasi, elleclenmesi
ve operasyonunda daha énemli oldugunu sormaktadir. Calisma sonuglarina gére sivilastirilmis petrol
gazi 0,130 ile en yiiksek emniyet puanini almistir. Etanol ve amonyak, 0,120 ve 0,116 ile takip etmistir.
Giiniimiiziin revacta alternatif yakilarindan sivilastirilmis dogalgaz ve metanol, 0,084 ve 0,053 emniyet

puanit almigtir.

Anahtar Kelimeler: Alternatif yakitlar, Gemi emniyeti, Emniyet degerlendirmesi.

1. Introduction

Because of strict emission regulations
and reduction at shipboard emission limits,
alternative fuel usage on ships increases.
Nowadays, liquefied natural gas (LNG),
methanol and liquefied petroleum gas
(LPG) are used as alternative fuels as sole
fuel or dual-fuel with conventional fuels.
While using these fuels on ships, special
procedures and safety precautions have to
be taken, because they have different fuel
properties than the conventional fuels.

The safety term is important for the
shipping industry, and is considered as one
of the pathways for sustainable shipping.
The safety is defined as 'The absence of
unacceptable levels of risk to life, limb,
and health (from non-willful acts)' by
International Maritime Organization [1].
All shipboard operations are done by taking
the safety into consideration according to
International Convention for Safety of Life
at Sea (SOLAS) which was entered into
force on 25 May 1980. The SOLAS includes
minimum standards for construction,
equipment of ship, and shipboard
operations to provide safe voyage of ships
[2]. It is sure that the safety is the most
important issue at the alternative fuel
use on ships. The International Code of
Safety for Ships using Gases or other Low-
flashpoint Fuels was entered into force
on 1 January 2017, which aims to provide
minimum safety standards for ships using
alternative fuels to reduce risk to the ship,
crew, and environment, by the amendments
to the SOLAS [3].

Researchers also focus on the safety

of various alternative fuels. A previous
research was done about the assessment
of methanol, ethanol, LNG, and hydrogen at
various criteria, which the safety was one of
the criteria [4]. The study briefly mentioned
about the safety aspects of these fuels, and
compared them by using Analytic Hierarchy
Process (AHP). Density, flammability
limits and combustion characteristics of
the alternative fuels were used to give
point to each fuel. Another study was
done by Gu and Zhang [5]. They compared
LNG, nuclear power, wind energy, solar
energy, and bio-fuel by the AHP at various
criteria, one of them was again the safety.
Mansson [6], conducted a study about the
comparison of LNG, two types of methanol
and hydrogen produced from electrolysis
by wind power at the safety and other 9
criteria by using the AHP. He used fire &
explosion characteristics, flashpoint and
health effect of the alternative fuels at his
safety assessment. Although there are some
studies about the safety assessment of the
alternative fuels, it takes small place at the
whole assessment study. [t does not directly
focus on the safety aspect of the alternative
fuels in detail, and the studies assess few
numbers of alternative fuels.

This study aims to focus on the safety
aspect of higher number of alternative fuels
in detail by focusing on shipboard handling,
storage and crew health. The study showed
that, LPG had the highest final safety
weighing of 0,130. Ethanol, ammonia, LNG,
and methanol had 0,120, 0,116, 0,084, and
0,053, respectively, as final safety weighing.
Remaining alternative fuels had lower final
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safety weighing than above-mentioned
fuels. The lower final safety weighing points
out the higher safety precaution demand
while storage and operation onboard of
these alternative fuels.

2. Alternative Fuels

Using alternative fuel on diesel engines
is one of the emission abatement methods.
Sulfur free or lower sulfured alternative
fuels reduce sulfur oxide (SO,) emissions.
Combustion specifications of these fuels
can mitigate nitrogen oxide (NO,), and
CO, emissions. The alternative fuels were
started to be used at shore-based facilities
for many years before. Rudolf Diesel tested
his first engines with peanut oil over
100 years ago [7]. On the contrary, it is in
development at the shipping industry, and
it starts to increase in recent years.

The alternative fuels, which were
used at this study, had to be determined.
For this purpose, the literature search is
done both at Web of Science and Google
Scholar with the keywords, diesel engine
and alternative fuels. Since Web of Science
gave a limited number of studies, the
Google Scholar results were selected in this
study. There are many studies examining
various alternative fuels on the diesel
engines, but the significant study number
is important. Found alternative fuels were
again searched at the Google Scholar with
the same keywords, and the exact study
numbers were detected.

The alternative fuel number was 37,
and the total paper number at the Google
Scholar about the alternative fuel use
on diesel engines was 581.414 [8]. As a
significant study number, 15000, which
was equal about to 2,5% of the total
researches, was determined. As a result, the
number of 14 alternative fuels was selected,
because they were above the significant
study number. Hydrogen (78.400), ethanol
(47.200), methanol (43.300), waste cooking
oil (32.700), palm oil (28.200), corn oil

(27.300), ammonia (24.700), pyrolysis
oil (22.600), kerosene (22.000), rapeseed
oil (20.600), soybean oil (20.500), LPG
(19.600), LNG (19.500) and jatropha oil
(16.000) had the research numbers above
from 15000.

3. Comparison Criteria for Safety
Assessment

The previous studies in the literature
used flammability, toxicity, fire & explosion
risks, density, auto-ignition temperature,
stoichiometric  air-fuel ratio, octane
and cetane numbers of the alternative
fuels as the comparison criteria for the
safety assessment [4 - 6]. In this study,
flashpoint, auto-ignition temperature,
flammability limits, flame speed, density,
and exposure limit of each alternative
fuel were taken into consideration when
forming the safety assessment method for
mentioned alternative fuels. Table 1 shows
specifications of the alternative fuels.

The flashpoint is the lowest temperature
which vapor of the material will ignite
by the support of an ignition source [47].
The flashpoint of a fuel is important at
the storage and handling because lower
flashpoint temperature means fuel is more
dangerous. The intention of fuel to ignite
by outside sources such as sparks, arc etc.
is higher if the flashpoint temperature is
lower.

The auto-ignition temperature is a
limit, which a material will ignite without
the support of an ignition source [48]. If
the auto-ignition temperature of a fuel is
high, its resistance to spontaneous ignition
is higher. It means it is easier to store and
handle these kinds of fuels in the tanks.

Combustible materials are able to burn
within the lower and upper fuel limits which
are determined experimentally. These limits
are considered as the flammability limits or
explosive limits. There is a lower explosive
limit (LEL), which is the lowest limit of fuel
concentration in the combustible mixture
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Table 1. Specifications of the Alternative Fuels

Alternative Flashpoint Auto- Density Flam-m %blhty Flame Speed I-.:xp_osure
Fuels ©0) ignition (°C) |  (kg/m?) Limits (cm/s) | Limit(ms/
(%) m? - 8h)
Ammonia 132 650 682 15-25 14 17
[9] [10,11] [10,11] 9] [12] [11]
. 277 393 916 10
Corn Oil [13, 14] [15, 16] [14, 15] Unknown Unknown [16]
Ethanol 13 363 794 3,3-19 41 1900
[4,17,18] [4,18] [4,17] [4] [4] [19]
Hvdrosen -150 585 83,8 4-75 270 336
s [4] [4, 20] [4, 20] [4] [4,20] [21]
. 240 274 920
Jatropha Oil [13,14] [22] (13, 14] Unknown Unknown 10
Kerosene 38 210 775 0,7-7 60 200
[23, 24, 25] [23, 25] [23] [23] [26] [25]
LNG -188 537 450 5-15 38 650
[27] [4, 28] [4] [28] [4] [28]
LPG -105 450 540 2-10 40 1900
[29, 30] [29] [31] [29, 30] [32] [29, 30]
Methanol 12 470 682 6-36,5 50 196
(33] [4] (4] [4,33] [4] [33]
. 280 316 952 83
Palm Oil [14] 34] (34] Unknown (35] 10
S 104 348 1.200 09-5,9 52
Pyrolysis Oil [36] 36] [37] [38] Unknown [36]
. 317 360 910 10
Rapeseed 0Oil [14, 39] [40] [14] Unknown Unknown [39]
. 282 445 920 94 10
Soybean 0il [41] [41] [14] Unknown [42] 43, 44]
Waste 278 300 910
Cooking Oil [45] [40, 46] [45] Unknown | Unknown 10

to be burn, and upper explosive limit
(UEL), which is the highest limit of fuel
concentration in the combustible mixture
to be burn [49]. If the flammability limit of
a fuel is wide, it means it can be burned at
more variety of proportion of mixture, and
it needs more precautions at the storage
and handling operations.

The flame speed is the rate of spreading
of the flame during the combustion process
[50]. If the flame speed is high, it is more
difficult to extinguish the flames, and it
spreads quickly. The flame speed is another
important factor in storage and handling
operations.

The densityisthe mass perunitvolume of
a fuel. The fuels with higher density remain
one part of the room while tank leakage, in
contrary the fuels with low density expand
more quickly, and ventilation of a room is
easier.

The exposure limit is the highest
permissiblelimitto airborne concentrations
of chemical substances which workers
are exposed daily. Threshold Limit Values
(TLV) are taken into consideration at this
safety evaluation method. These values
are developed as guidelines to assist in
preventing health hazards at work places,
and they are not legal standards [51]. The
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exposure rate of jatropha oil, palm oil and
waste cooking oil (WCO) could not be found
in the literature, thus it is assumed that
they have same exposure rate with other
vegetable oils.

4. Safety Assessment Method

The safety assessment was done with
the assist of the Analytic Hierarchy Process
(AHP), which was found by Saaty [52]. The
AHP is a powerful decision-making tool
for complex, multi-criteria problems. It
is useful if data are both quantitative and
qualitative or criteria weights are given
referred to expert opinions [53]. More
detailed information can be found in Saaty's
study.

In this study, flashpoint, auto-ignition
temperature, flammability limits, flame
speed, density, and exposure limit of
fuels were compared. To determine the
importance of criteria at the storage and
handling operations, expert opinions
were taken. The experts were experienced
academicians who worked at the ships for
many years.

Data in Table 1 were used at the AHP
to find weighing of the alternative fuels.
Value difference between each alternative
fuel forms intervals for scale of relative

importance points, which were used at
the AHP [4]. To form a single pair-wise
comparison matrix, scale of relative
importance was used to determine which
item is more important than the other. Table
2 shows the alternative fuel notations, Table
3 shows the scale of relative importance
for AHP, and Figure 1 illustrates the safety
evaluation diagram.

Table 2. Alternative Fuel Notations for Assessment

Alternative Fuels Alternative Notation
Ammonia Al
Con Oil A2
Ethanol A3
Hydrogen A4
Jatropha Oil A5
Kerosene A6
LNG A7
LPG A8
Methanol A9
Palm 0il A10
Pyrolysis 0il Al1l
Rapeseed 0Oil A12
Soybean 0Oil A13
WCo Al4

SAFER
ALTERNATVE
FUEL

FLASHPOINT

Figure 1. Safety Evaluation Diagram

UPPER EXPLOSIVE
ummr

FLAME SPEED

203



© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

Table 3. Scale of Relative Importance [54]

Scales Definition Note

1 Equal importance iis equally important to j

3 Moderate importance iis moderately important to j

5 Essential importance iis essentially important to j

7 Very strong importance iis very strongly important to j

9 Absolute importance iis very absolutely important to j

2,4,6,8 Intermediate value Thg relat?ve importance of i is between to
adjacent judgment

Table 4. Random Index Values [56]

Order 2 3 4 5 6

8 9 10 11 12 13 14

Random
Index (RI)

0 0521089 | 1,11 | 1,25 | 1,35

1,40 | 1,45| 1,49 | 1,52 | 1,54 | 1,56 | 1,58

To calculate the consistency of the AHP
table, Formulas 4.1, 4.2, and 4.3 were used
[55]. A is maximum eigen value, W, is
weighing of i type of criterion or alternative.
a, is sum of row of i type of criterion or
alternative. CI is consistency index, RI
is random index, and CR is consistency
ratio. The random index table, which was
developed by Saaty [56], was used while

doing CR calculation.

Amax = Zit1(Wi. 2L, ;) (4.1)
Amax— N

€l = dme (42)
c

cR=2 (4.3)

5. Assessment Results

This section of the study includes the
expert opinions about the fuel properties
(criteria) used at the assessment of the
alternative fuels and the assessment
results of the alternative fuels at previously
mentioned criteria.
Expert Opinions about the Fuel
Properties

Seven academicians of a university in

Istanbul, who have sea experience, indicated

their opinions about the importance of fuel
properties at the storage and operation
of fuels on a ship. Three of the seven
academicians were chief engineer, one of
them was first engineer, and the remaining
three were second engineers. A short
questionairre was formed and asked to the
experts. The questionairre was about which
fuel property is more important at the
storage, handling, and operation with the
fuels. They gave points from 1 to 5, to the
fuel properties which are shown in Table
5 with their notations. 1 is less important
while 5 is most important at the evaluation
of fuel properties. All given points by the
experts were summed, and the difference
between each fuel property was found to
determine points from 1 to 9 for AHP table.
This method was also used in a previous
study [4].

The expert opinion weighings are shown
in Table 6. It can be seen at the table that the
flashpoint and exposure rate are the most
important fuel properties. The flashpoint
and exposure rate get weighing of 0,315, the
auto-ignition temperature follows it with
0,207. The flammability limits and flame
speed have equal importance with 0,071,
and the density has the lowest importance
with the weighing of 0,021.
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Table 5. Fuel Property Notations for Assessment

Criterion Notation | Fuel Properties

C1 Flashpoint

C2 Auto-ignition temperature
C3 Flammability limits

Cc4 Flame speed

C5 Density

cé6 Exposure Rate

Table 6. Expert Opinion Weighing

1 |ce[cz|c3|ca|ces | w
c1 | 1,00 | 1,00 | 2,00 [ 500 | 500 [ 9,00 [ 0315
c6 | 1,00 | 1,00 | 2,00 [ 500 | 500 [ 9,00 [0315
c2 | 050 | 050 | 1,00 [ 400 | 400 [ 9,00 [ 0,207
c3 | 020 020|025 | 100 | 100|600 |0071
c4 | 020 ] 020|025 [ 1,00 | 100|600 |0071
cs | 011 011|011 | 017|017 | 100 |o0021
A,.. = 6,194, Cl = 0,039, CR = 0,031 < 0,1

Comparison Criterion Results

Alternative fuels were compared with
the previously mentioned criteria. The
alternative fuel specifications in Table 1
were used to compare and evaluate the
alternative fuels at each criterion. Same
method which was used at the previous
section was applied to find the relative
importance between the alternative fuels,
and to form AHP tables.

The flashpoint evaluation weighing of
the alternative fuels are shown at Table
7. One can see from the table that the
rapeseed oil is the safest alternative fuel
which is followed by the soybean oil and
palm oil with the weighings 0f 0,178, 0,151,
and 0,137, respectively. It is also seen
that gaseous alternative fuels like LNG,
hydrogen, and LPG are less safer than the
other alternative fuels at the flashpoint
evaluation.

Table 8 shows the auto-ignition
temperature evaluation weighing of the
alternative fuels. Ammonia, hydrogen and
LNG are the top three safest alternative

Table 7. Flashpoint Evaluation Weighing of Alternative Fuels

A12 [ A13 [A10 [A14 | A2 | A5 | A1 |A11| A6 | A3 | A9 | A8 | A4 | A7 | W

A12 | 1,00 [ 2,00 | 2,00 | 2,00 | 2,00 | 3,00 | 4,00 | 500 | 6,00 | 6,00 | 6,00 | 800 [ 9,00 | 9,00 | 0,178
A13 [ 0,50 [ 1,00 [ 2,00 | 2,00 | 2,00 | 2,00 | 4,00 | 4,00 | 500 | 6,00 | 6,00 | 8,00 | 800 | 9,00 | 0,151
A10 [ 0,50 [ 0,50 | 1,00 | 2,00 | 2,00 | 2,00 | 4,00 | 4,00 | 500 | 6,00 | 6,00 | 8,00 [ 800 | 9,00 | 0,137
A14 [ 050 [ 0,50 [ 0,50 | 1,00 | 2,00 | 2,00 | 4,00 | 4,00 | 5,00 | 6,00 | 6,00 | 8,00 [ 800 | 9,00 | 0,124
A2 050050050050 100][200400][400]500]|600|600|800]800]|900]|0112
A5 033050050 050050100300 ][400]500 500500 |700|800]|800|0092
A1 |o025]025|025[025[025033[100][200]300]|300]300][s500]600]|700 0051
A11 | 020|025 | 025|025 [025 025|050 100]300 300300 [500]600]|600|0044
A6 | 017|020 | 020020020020 033]033]100]200 200|400 400|500 |0030
A3 017|017 [017 [ 017 [0,17 [ 020 [ 033 [ 033 | 050 | 1,00 | 2,00 [ 3,00 | 4,00 | 500 [ 0,025
A9 017|017 [017 [0,17 [0,17 [ 020 [033 [ 033|050 | 050 | 1,00 [ 3,00 | 4,00 | 500 [0,023
A8 [013]013 (013|013 [0,13]014 [020]020|025]033 033 [100]200]300 0,014
A4 |011 013|013 013|013 [0,13 [017 [017 [025 [025 025|050 | 1,00 200 [0011
A7 |011 011|011 |011 {011 |013[014 [017 020 [020]020033]050]|100 |0,009
A, = 15,046, Cl = 0,080, CR= 0,051 < 0,1
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fuels at the auto-ignition temperature
evaluation with the weighing of 0,251,
0,177, and 0,135, respectively. On the other
hand, Kkerosene, jatropha oil, and waste
cooking oil are three least safe alternative
fuels with the weighing 0of 0,019, 0,015, and
0,011, respectively.

Table 9 and 10 show lower explosive
limit and upper explosive limit evaluation
weighing of the alternative fuels. LEL and
UEL evaluation weighing includes less

number of alternative fuels for evaluation,
because the vegetable oils do not have LEL
and UEL values. Ammonia, methanol and
LNG have higher weighing at LEL evaluation
than others with 0,494, 0,150, and 0,110,
respectively. Kerosene, pyrolysis oil, and
LPG have lower weighing with 0,042,
0,032, and 0,027, respectively. Pyrolysis oil,
kerosene, and LPG have higher weighing
at UEL evaluation with 0,269, 0,215, and
0,181, respectively. In contrary, hydrogen,

Table 8. Auto-ignition Temperature Evaluation Weighing of Alternative Fuels

Al A4 A7 A9 A8 | A13 | A2 A3 | A12 | A11 | A10 | A14 | A5 | A6 w
Al 1,00 | 3,00 | 4,00 | 5,00 | 5,00 | 500 | 6,00 | 7,00 | 7,00 | 7,00 | 8,00 | 8,00 | 800 | 9,00 | 0,251
A4 0,33 | 1,00 | 2,00 | 4,00 | 4,00 | 4,00 | 5,00 | 6,00 | 6,00 | 6,00 | 6,00 | 7,00 | 7,00 | 8,00 | 0,177
A7 0,25 | 0,50 | 1,00 | 3,00 | 3,00 | 3,00 | 4,00 | 5,00 | 5,00 | 5,00 | 6,00 | 6,00 | 6,00 | 7,00 | 0,135
A9 0,20 | 0,25 | 0,33 | 1,00 | 2,00 | 2,00 | 3,00 | 3,00 | 3,00 | 4,00 | 4,00 | 4,00 | 5,00 | 6,00 | 0,085
A8 0,20 | 0,25 |1 0,33 | 0,50 | 1,00 | 2,00 | 3,00 | 3,00 | 3,00 | 3,00 | 4,00 | 4,00 | 5,00 | 6,00 | 0,075
A13 | 0,20 | 0,25 | 0,33 | 0,50 | 0,50 | 1,00 | 2,00 | 3,00 | 3,00 | 3,00 | 4,00 | 4,00 | 5,00 | 6,00 | 0,066
A2 0,171 0,20 | 0,25 | 0,33 | 0,33 | 0,50 | 1,00 | 2,00 | 2,00 | 2,00 | 3,00 | 3,00 | 4,00 | 5,00 | 0,046
A3 0,14 ] 0,17 | 0,20 | 0,33 | 0,33 | 0,33 | 0,50 | 1,00 | 2,00 | 2,00 | 2,00 | 3,00 | 3,00 | 4,00 | 0,036
Al12 10,14 | 0,17 | 0,20 | 0,33 ] 0,33 ] 0,33 | 0,50 | 0,50 | 1,00 | 2,00 | 2,00 | 3,00 | 3,00 | 4,00 | 0,033
A11 | 0,14 | 0,17 | 0,20 | 0,25 | 0,33 | 0,33 | 0,50 | 0,50 | 0,50 | 1,00 | 2,00 | 2,00 | 3,00 | 4,00 | 0,028
A10 | 0,13 | 0,17 | 0,17 | 0,25 | 0,25 | 0,25 | 0,33 | 0,50 | 0,50 | 0,50 | 1,00 | 2,00 | 2,00 | 3,00 | 0,022
A14 | 0,13 | 0,14 | 0,17 | 0,25 | 0,25 | 0,25 | 0,33 | 0,33 | 0,33 | 0,50 | 0,50 | 1,00 | 2,00 | 3,00 | 0,019
A5 0,13 0,14 | 0,17 | 0,20 | 0,20 | 0,20 | 0,25 | 0,33 | 0,33 | 0,33 | 0,50 | 0,50 | 1,00 | 3,00 | 0,015
A6 0,11 0,13 | 0,14 | 0,17 { 0,17 | 0,17 | 0,20 | 0,25 | 0,25 | 0,25 | 0,33 | 0,33 | 0,33 | 1,00 | 0,011
A =15216,Cl =0,094,CR = 0,059 < 0,1

Table 9. LEL Evaluation Weighing of Alternative Fuels
Al A9 A7 A4 A3 A8 A11 A6 w

Al 1,00 7,00 7,00 8,00 8,00 9,00 9,00 9,00 0,494
A9 0,14 1,00 2,00 3,00 3,00 4,00 4,00 4,00 0,150
A7 0,14 0,50 1,00 2,00 2,00 3,00 4,00 4,00 0,110
A4 0,13 0,33 0,50 1,00 2,00 3,00 3,00 3,00 0,080
A3 0,13 0,33 0,50 0,50 1,00 2,00 3,00 3,00 0,064
A8 0,11 0,25 0,33 0,33 0,50 1,00 2,00 2,00 0,042
Al11 0,11 0,25 0,25 0,33 0,33 0,50 1,00 2,00 0,032
A6 0,11 0,25 0,25 0,33 0,33 0,50 0,50 1,00 0,027
A, =8,643,Cl=0,092, CR = 0,066 < 0,1
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methanol, and ammonia have lower
weighing with 0,063, 0,038, and 0,015,
respectively.

Flame speed value of corn oil, jatropha
oil, pyrolysis oil, rapeseed oil, and waste
cooking oil was not found at the literature,
for this reason, Table 11 does not include
these alternative fuels. LNG, and LPG have
higher weighing with the points of 0,239,
0,176, and 0,151, respectively. Palm oil,
soybean oil, and hydrogen are bottom three
at the weighing table.

Table 12 shows density evaluation
weighing of the alternative fuels. Hydrogen,
LNG, and LPG are more safe alternative fuels
than the others at the density evaluation
with the weighing of 0,290, 0,157, and

0,118, respectively, while jatropha oil,
palm oil, and pyrolysis oil are less safe
alternative fuels with 0,027, 0,021, and
0,012, respectively.

Table 13 shows the exposure rate
evaluation weighing of the alternative
fuels. LPG and ethanol are safer than other
alternative fuels at the exposure rate
evaluation. There is a high difference at the
weighing, whichis 0,281 for LPG and ethanol,
while most close one to these weighing is
LNG with 0,093. Less safe alternative fuels
are bio-based fuels like corn oil, jatropha oil,
palm oil, rapeseed oil, soybean oil, and waste
cooking oil with the weighing of 0,022. The
reason is that vapor of bio-based fuels highly
affects human health when it is inhaled.

Table 10. UEL Evaluation Weighing of Alternative Fuels

A11 A6 A8 A7 A3 Al A9 A4 w
Al1l 1,00 2,00 2,00 3,00 3,00 4,00 5,00 9,00 0,269
A6 0,50 1,00 2,00 2,00 3,00 4,00 5,00 9,00 0,215
A8 0,50 0,50 1,00 2,00 3,00 3,00 5,00 9,00 0,181
A7 0,33 0,50 0,50 1,00 2,00 3,00 4,00 8,00 0,127
A3 0,33 0,33 0,33 0,50 1,00 2,00 4,00 8,00 0,092
Al 0,25 0,25 0,33 0,33 0,50 1,00 3,00 7,00 0,063
A9 0,20 0,20 0,20 0,25 0,25 0,33 1,00 6,00 0,038
A4 0,11 0,11 0,11 0,13 0,13 0,14 0,17 1,00 0,015
A, = 8463, Cl=0,066,CR = 0,047 <0,1
Table 11. Flame Speed Evaluation Weighing of Alternative Fuels
Al A7 A8 A3 A9 A6 A10 A13 A4 w

Al 1,00 2,00 2,00 2,00 3,00 3,00 4,00 4,00 9,00 0,239
A7 0,50 1,00 2,00 2,00 2,00 2,00 3,00 3,00 9,00 0,176
A8 0,50 0,50 1,00 2,00 2,00 2,00 3,00 3,00 9,00 0,151
A3 0,50 0,50 0,50 1,00 2,00 2,00 3,00 3,00 9,00 0,129
A9 0,33 0,50 0,50 0,50 1,00 2,00 3,00 3,00 8,00 0,104
A6 0,33 0,50 0,50 0,50 0,50 1,00 2,00 3,00 8,00 0,086
A10 0,25 0,33 0,33 0,33 0,33 0,50 1,00 2,00 7,00 0,056
A13 0,25 0,33 0,33 0,33 0,33 0,33 0,50 1,00 7,00 0,046
A4 0,11 0,11 0,11 0,11 0,13 0,13 0,14 0,14 1,00 0,013
A =9,432,Cl=0,054,CR=0,037 < 0,1
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Table 12. Density Evaluation Weighing of Alternative Fuels

A4 | A7 | A8 | A1 | A6 | A3 | A9 | A14 | A12 | A2 | A13 [ A5 | A10 [ A11 | W
A4 | 1,00 | 400 | 500 | 600 | 600 [ 700 | 700 | 7,00 | 7,00 | 7,00 | 800 | 800 | 800 [ 9,00 | 0,290
A7 | 025 | 1,00 | 2,00 | 3,00 | 400 [ 400 | 400 | 500 | 500 | 500 | 500 | 500 | 500 | 7,00 | 0,157
A8 | 020 | 050 | 1,00 | 3,00 | 3,00 [ 3,00 | 300 | 400 | 400 | 400 | 400 | 400 | 400 | 600 | 0,118
A1 | 017 | 033 | 033 | 1,oo | 2,00 [ 2,00 | 2,00 | 3,00 | 3,00 | 3,00 | 3,00 | 3,00 | 3,00 | 500 | 0,078
A6 | 017 | 025 | 033 | 0,50 | 1,00 [ 2,00 | 2,00 | 2,00 | 200 | 3,00 | 3,00 | 3,00 | 3,00 | 500 | 0,065
A3 | 014 | 025 033 | 050 | 050 [ 1,00 | 200 | 200 | 200 | 2,00 | 200 | 2,00 | 3,00 | 400 | 0,052
A9 | 014|025 033|050 050050 1,00 200 | 200/ 200 | 200 200 | 300 ]| 400 |0048
A14 | 014 | 020 | 025 | 0,33 | 0,50 [ 0,50 | 0,50 | 1,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 400 | 0,039
A12 | 014 | 020 | 025 | 0,33 | 0,50 [ 0,50 | 0,50 | 0,50 | 1,00 | 2,00 | 2,00 | 2,00 | 2,00 | 4,00 | 0,035
A2 | 014|020 025|033 033|050 050050050 1,00 | 200 200] 200 400 |0031
A13 | 013 | 020 | 025 [ 033 | 033 [ 0,50 | 0,50 | 0,50 | 0,50 | 0,50 | 1,00 | 1,00 | 2,00 | 4,00 | 0,027
A5 | 013 | 020 025|033 033|050 050/ 050] 050/ 050 1,00/ 1,00 | 200 | 400 | 0,027
A10 | 013 | 0,20 | 025 | 0,33 | 033 [ 0,33 ] 0,33 | 0,50 | 0,50 | 0,50 | 0,50 | 0,50 | 1,00 [ 3,00 | 0,021
A1l | 013 | 0,14 | 017 [ 0,20 | 0,20 [ 0,25 | 0,25 | 0,25 | 0,25 | 0,25 | 0,25 | 0,25 | 0,33 [ 1,00 | 0,012
A, =15029,Cl=0,079, CR=0,050 <0,1
Table 13. Exposure Rate Evaluation Weighing of Alternative Fuels
A8 A3 A7 A4 A6 A9 | A11 | A1 A2 A5 | A10 | A12 | A13 | A14 w

A8 1,00 | 1,00 | 7,00 | 8,00 | 9,00 | 9,00 | 9,00 | 9,00 | 9,00 | 9,00 | 9,00 | 9,00 | 9,00 | 9,00 | 0,281
A3 | 1,00 | 1,00 [ 7,00 | 800 [ 9,00 | 9,00 | 9,00 | 9,00 | 9,00 | 9,00 [ 9,00 | 9,00 [ 9,00 | 9,00 | 0,281
A7 0,14 | 0,14 | 1,00 | 3,00 | 3,00 | 3,00 | 4,00 | 4,00 | 4,00 | 4,00 | 4,00 | 4,00 | 4,00 | 4,00 | 0,093
A4 0,13 | 0,13 | 0,33 | 1,00 | 2,00 | 2,00 | 3,00 | 3,00 | 3,00 | 3,00 | 3,00 | 3,00 | 3,00 | 3,00 | 0,062
A6 [o011] 011033050 | 100|200 200|200/ 200|200 ]|200]|200]|200]| 200 0044
A9 0,11 | 0,11 | 0,25 | 0,33 | 0,50 | 1,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 0,040
A11 | 0,11 | 0,11 | 0,25 | 0,33 | 0,50 | 0,50 | 1,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 0,034
At [o11]o011|025] 033050050050 100|200/ 200|200/ 200|200/ 2000031
A2 0,11 0,11 | 0,25 | 0,33 | 0,50 | 0,50 | 0,50 | 0,50 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,022
A5 0,11 | 0,11 | 0,25 | 0,33 | 0,50 | 0,50 | 0,50 | 0,50 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,022
A10 | 011 | 011 | 0,25 | 0,33 | 0,50 | 0,50 | 0,50 | 0,50 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,022
A12 | 0,11 | 0,11 | 0,25 ] 0,33 | 0,50 | 0,50 | 0,50 | 0,50 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,022
A13 | 0,11 | 0,11 | 0,25 | 0,33 | 0,50 | 0,50 | 0,50 | 0,50 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,022
A14 | o011 [ 011 | 025|033 | 050 | 050 | 0,50 | 0,50 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,022
A= 14,890, CI = 0,068, CR = 0,043 < 0,1

Final weighing of the alternative fuels is
shown at Table 14. The weighing for LEL,
UEL, and flame speed for bio-based fuels and
pyrolysis oil could not be calculated due to
lack of data. For this reason, final weighing
of these alternative fuels were calculated
without including these weighing. One can

see from the Table 14 and Figure 2 that
LPG has the highest final safety weighing
of 0,130. LPG has higher weighing at the
UEL, flame speed, density, and the exposure
rate criteria, and average weighing at auto-
ignition temperature, which is effective at
the highest final safety weighing of LPG.
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Ethanol, ammonia, and LNG follow up
LPG with the final safety weighing of 0,120,
0,116, and 0,084, respectively. Ethanol has
a higher exposure rate, and average flame
speed, LEL, and UEL, while ammonia has
higher auto-ignition temperature, LEL,
flame speed, and average UEL, and density.

Table 14. Final Weighing of Alternative Fuels

LNG has average auto-ignition temperature,
LEL, UEL, flame speed, and density.

LPG, LNG, and methanol have
commercial application at the shipping
industry. Hydrogen has experimental
based applications. Methanol has final
safety weighing of 0,053, and hydrogen has

Alternative | Flashpoint iglt:;:?(;n LEL UEL ::::; Density Epr(:l::re F'ina.l
Fuels (0,315) (0,207) (0,0355) | (0,0355) (0,071) (0,021) (0,315) Weighing
Ammonia 0,051 0,251 0,494 0,063 0,239 0,078 0,031 0,116
Corn Oil 0,112 0,046 - - - 0,031 0,022 0,052
Ethanol 0,025 0,036 0,064 0,092 0,129 0,052 0,281 0,120
Hydrogen 0,011 0,177 0,080 0,015 0,013 0,290 0,062 0,070
Jatropha 0Oil 0,092 0,015 - - - 0,027 0,022 0,040
Kerosene 0,030 0,011 0,027 0,215 0,086 0,065 0,044 0,042
LNG 0,009 0,135 0,110 0,127 0,176 0,157 0,093 0,084
LPG 0,014 0,075 0,042 0,181 0,151 0,118 0,281 0,130
Methanol 0,023 0,085 0,150 0,038 0,104 0,048 0,040 0,053
Palm 0Oil 0,137 0,022 - - 0,056 0,021 0,034 0,041
Pyrolysis 0Oil 0,044 0,028 0,032 0,269 - 0,012 0,034 0,041
g;peseecl 0,178 0,033 - - - 0,035 | 0,022 0,071
Soybean 0il 0,151 0,066 - - 0,046 0,027 0,022 0,072
WCO 0,124 0,019 - - - 0,039 0,022 0,051

Alternative Fuels

K crosene
[ IPyrolysis Oil
[l Jatropha Oil

1 ' L L I L L L 1

1 n L L 1 L L L 1

0 0.02 0.04 0.06
Safety Weighing

0.08 0.1 0.12 0.14

Figure 2. Graph of Onboard Safety Assessment Result
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0,070. Low weighing values of flashpoint,
auto-ignition temperature, UEL, density,
and exposure rate of methanol, and low
weighing values of flashpoint, LEL, UEL,
and flame speed of hydrogen are the reason
of low level of final safety weighing of these
alternative fuels. Remaining alternative
fuels are bio-based fuels, kerosene, and
pyrolysis oil. These alternative fuels have
lower final safety weighing between 0,052
and 0,040.

Lower final safety weighing does not
prevent the alternative fuels to be used
on ships by the engine manufacturers and
ship builders. The advantage of combustion
characteristic with lower emissions is
attractive for the shipping industry, and
the onboard applications have been made
with the extra safety precautions and
systems, which also means higher initial
and operational costs.

6. Conclusion

The safety evaluation method was
formed to assess the alternative fuels by
focusing on shipboard handling, storage,
and crew health. Recent trend alternative
fuels and possible alternative fuels for the
future were the assessed fuels. The study
aimed to show the safety ranking of the
trend alternative fuels and possible ones in
the future. Fourteen alternative fuels were
used in the safety evaluation.

The criteria were determined to form
the safety evaluation method and assess
the alternative fuels. These criteria were
flashpoint, auto-ignition temperature,
flammabilitylimits, flame speed, density,and
exposure limit. The criteria weighing were
determined by the taken opinions of seven
experts who are academicians and have
sea experience. The experts determined
the weighing of flashpoint and exposure
rate as 0,315, auto-ignition temperature
as 0,207, flammability limits and flame
speed as 0,071, and density as 0,021. The
assessment of alternative fuels was done by

comparing the physicochemical properties
of the alternative fuels. The AHP method
was used both to determine the criteria
weighing, and to compare alternative fuels.

According to the criteria assessment
results, rapeseed oil had the highest
weighing at the flashpoint criterion with
0,178. Ammonia got the highest weighing
at the auto-ignition temperature with
0,251. Due to lack of information about
the LEL and UEL of bio-based fuels, only
eight alternative fuels could be assessed
at this criterion. Ammonia got 0,494 at the
LEL, and kerosene got 0,215 at the UEL as
the highest weighing. In addition, there
was lack of information about the flame
speed of some alternative fuels, for this
reason only nine alternative fuels could be
assessed at this criterion. Ammonia had
the highest weighing with 0,239. Hydrogen
had the highest weighing at the density
criterion with 0,290, and ethanol and LPG
had the highest weighing at the exposure
rate criterion with 0,281.

The final safety assessment results
showed that LPG got the highest final
safety weighing with 0,130. Ethanol and
ammonia followed it with 0,120 and 0,116,
respectively. LNG and methanol are trend
alternative fuels with LPG for shipping
industry. LNG had 0,084, and methanol had
0,053 as the final safety weighing.

There were limitations at the study.
Some alternative fuels did not have the
flammability limits, and the flame speed of
some alternative fuels were not found in the
literature. Therefore, these fuels could not
be assessed at these criteria. The exposure
limit of jatropha oil, palm oil, and WCO were
not found in the literature. It was assumed
that these fuels have same exposure limit
with the other vegetable oils. The expert
number could be higher, and experts could
be selected from the safety experts.

The study aimed to determine the safety
rankings of the alternative fuels, which have
been used and can be used in the future.
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There has not been any previous study,
which includes a wide range of alternative
fuels forthe purpose ofthe assessmentofthe
fuels from the aspect of shipboard safety. It
is first time to include some alternative fuels
in a marine-based study. The alternative
fuels with lower weighing do not mean
that these fuels cannot be used on ships.
However, it means more safety systems
have to be applied on ships, and higher
safety precautions have to be taken while
the storage of these fuels and the operation
with the fuels. It causes higher initial and
operational costs. In addition to this, extra
safety equipment increases the weight of
the ship, and reduces cargo capacity of the
ship. The ship builders/operators have to
consider these drawbacks of the alternative
fuels before selecting for their ship. Next
study can be the combination of shipboard
safety assessment results and cost-benefit
assessment of alternative fuels.
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Oz

Pek cok sektérde oldugu gibi denizcilik sektértinde de éliimlere, yaralanmalara, cevre kirliliklerine veya maddi
hasarlara sebep olan kazalar yasanmaktadir. Denizcilik sektériiniin omurgasini olusturan gemi tasimaciligi
operasyonlari, yapilan isin dogasi geregi ciddi riskler barindirmaktadir. Bu riskleri yok etmek ya da kabul
edilebilir risk seviyelerine indirgeyebilmek icin pek cok emniyet tedbiri uygulaniyor olmasina ragmen gemi
operasyonlarinda yasanan kazalarin sayisi oldukeca fazladir. Gemi operasyonlart ile ilgili yasanmis kazalar
ve kaza istatistik raporlar! incelendiginde gemi baglama operasyonlarinda yasanmis olan kaza oraninin
oldukga yiiksek oldugu gortilmektedir. Calisma kapsaminda, Hata Agact Analizi yéntemi ile tanker terminal
operasyonlart igin kopan halat yaralanmasi riski ve buna sebep olan kék sebepler tespit edilmis olup Bulanik
Mantik yéntemi ile de sayisal analizi gerceklestirilmistir. Tanker terminal baglama operasyonlarinda gérevli
gemivesahil calisanlarindan olusan uzman grubu gértislerine dayandirilarak olusturulan model ile kopan halat
yaralanma kazast risk degerinin hesaplanmasi ve alinabilecek énlemlerle bu risk degerinin azaltilabileceginin
bilimsel bir yaklasimla ortaya konmasi hedeflenmistir.

Anahtar Kelimeler: Gemi Baglama Operasyonu, Bulantk Mantik, Hata Agact Analizi, Risk Degerlendirme.

Fuzzy Fault Tree Analysis of Parted Rope Injuries During Mooring Operations

Abstract

As in many sectors, there are accidents in the maritime industry that cause deaths, injuries, environmental
pollution or material damage. Shipping operations, which constitute the backbone of the maritime industry,
have serious risks due to the nature of the work being done. Despite there exist many safety measures have been
implemented to eliminate these risks or to reduce them to acceptable risk levels, the number of accidents in ship
operations is quite high. When the accidents and accident statistical reports on ship operations are examined, it
is seen that the rate of accidents in mooring operations is very high. Within the scope of the study, the Fault Tree
Analysis (FTA) method is used to determine the risk of parted mooring line injury for tanker terminal operations
and the root causes leading to this, and humerical analysis was performed by Fuzzy Logic method. It is aimed
to establish a scientific model based on tanker and terminal employees’ opinion that can reduce the risk by
calculating the risk value of the parted mooring line injury accident and employing related preventive actions.

Keywords: Mooring Operation, Fuzzy Logic, Fault Tree Analysis, Risk Assessment.
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1. Giris

Kiiresel ticaretin ana arterlerinden olan
deniz tasimaciligl icerisinde seyir, yiikleme,
tahliye, manevra, demirleme baglama
operasyonlar1 gibi pek c¢ok operasyonu
barindirir. Alinan tiim emniyet tedbirlerine
ragmen bu operasyonlar esnasinda
yaralanmalara, can kayiplarina ve maddi
hasarlarasebep olan kazalaryasanmaktadir.
Gemilerde yasanan kazalar incelendiginde
baglama operasyonlarindaki kaza oraninin
oldukga yiiksek oldugu goze carpmaktadir
[21, 22]. Glnlimiizde gemi baglama
operasyonlar1 icin en yaygin kullanilan
sistem halat 1rgat donamimli baglama
sistemidir. Deniz tasimacilig1 tarihi kadar
eski olan bu baglama sistemi kullanilarak
yapilan baglama operasyonlarinda insan
gilicine duyulan ihtiya¢ olduk¢a fazla
olmakla beraber baglama halatlarinin
kopma, ani gerilme ve isleyen halatlarda
dolasma riskleri baglama operasyonuna
katilan personeli, cevreyi, gemiyi ve
liman1 ciddi sonuglar dogurabilecek
sekilde tehlikeliye atmakta ve kazalara
sebebiyet vermektedir. Yapilan literatir
arastirmasi ve saha calismalari ile baglama
operasyonlarinin  yaratabilecegi riskler
tespit edilerek kopan halat yaralanmasi
kazalarinin risk degerlendirmesi icin hata
agact olusturulmustur. Saha c¢alismasi
kapsaminda limanlarda ve gemilerde
mevcut baglama sistemleri incelenmis
olup, emniyetsiz durumlar yerinde
tespit edilmistir. Ayrica gemi baglama
operasyonlarinda gorev alan gemi ve rihtim
personelinden baglama operasyonlari
emniyeti hususundaki gorisleri alinmistir.
Literatlir arastirmasi kapsaminda ise konu
ileilgili yapilmis olan akademik calismalarin
yani sira kaza analiz ve istatistik raporlarina
ulasilmistir. Béylece hata agacinda kazaya
sebebiyet  verebilecek kdk  sebepler
baslangic olay1 olarak belirlenmis ve
mantik kapilari ile bir tst olaya baglanmak
suretiyle tepe olaymn yani kopan halat
yaralanmasi riskinin belirlenmesi i¢in

uygun yapi olusturulmustur. Hata agacinda
kullanilmis olan baslangic olaylarinin
meydana gelme olasiliklari bulanik mantik
yontemi  kullanilarak  hesaplanmistir.
Bu c¢alismada  gemilerin  baglama
operasyonlarindaki tehlikeler ve riskler
detayll sekilde irdelenmis olup, bununla
birlikte yasanan veya yasanmasi muhtemel
olan halat kopma kazalariin kok sebepleri
tespit edilmeye ¢alisiimistir.

1.1. Literatiir Arastirmasi

Baglama operasyonlarinda yasanmis
kazalar ve bu kazalara sebebiyet veren
kok sebeplerin tespit edilebilmesi ve
baglama operasyonlarinda emniyet
hususunu ilgilendirebilecek calismalardan
faydalanilabilmesi i¢in literatiir arastirmasi
yapilmistir. ~ Calismada Oncelikle gemi
baglama operasyonlar1 ile ilgili yapilan
calismalar irdelenmistir  Konu bashgi
ile iliskilendirilebilecek akademik
calismalardan rihtima bagh cift cidarh
bir tanker icin simiilasyon senaryosu
olusturularak, baglama halatlarina binen
yuklerin hesab1 ve analizi “Optimoor”
yazilimi  kullanilarak yapilmistir [13].
Biiyiik petrol tankerlerinin yanasacagi
terminallerin baglama sistemleri tasarimi
ile ilgili, 200.000 dedveyt tonluk bir
petrol tankerinin rithtima bagh durumdaki
hareketlerinin analizi i¢in simiilasyon
calismasi yapilmis ve “yar1 duragan analiz”
yontemi ile degerlendirilmistir [14].
Benzer bir simiilasyon calismasinda Kudela
ve Dig. 300.000 detveyt tonluk bir petrol
tankerinin baghh durumdaki hareketlerini
“Optimoor” yazilimim1 kullanarak analiz
etmistir [15]. Uzun periyotlu dalgalarin
rihtimda baghh durumda olan biiyiik
tankerlerin hareketlerine olan etkisinin
degerlendirildigi bir c¢alismada, Ornek
simiilasyon  senaryosu icin 266.000
m?1ik bir LNG tankeri kullanilmistir [16].
Pripic-Orsic ve Dig. yaptiklar1 calismada,
Adriyatik Denizi'nde bir rihtim belirleyerek
degisen dalga durumunun o rihtimda
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baghh olan gemi hareketlerine etkisini
degerlendirmistir [17]. Yetkin, (2014)
tanker-samandira baglama sistemlerinin
degisik cevre sartlar1 altindaki dinamik
davranislarini modelleyebilmek  igin
“Orcaflex” yazilimim kullanmistir [18].
Molen ve Dig., Geraldton Limani’nda halat
manevra biciminin gelistirilmesi ile ilgili
yaptiklart ¢alismada farkli halat manevra
sistemlerini “Quaysim” yazilimi ile analiz
etmistir [19]. Baglama operasyonlarinin
emniyeti konulu c¢alismada baglama
operasyonlariin riskleri belirtilmis olup,
operasyonlarda insan faktori etkisinden
bahsedilmistir [20]. ingiltere Koruma ve
Tazminat Kuliibii(UK P&I Club) tarafindan
hazirlanmis olan raporda yasanmis
halat manevra kazalar1 ve bu kazalarin
sonucunda meydana gelen yaralanmalar,
can kayiplar1 ve maddi hasarlar ile ilgili
yirmi yillik istatistiki veriler paylasiimistir
[21]. Hollanda Koruma ve Tazminat Kuliibii
(NNPC) tarafindan yayinlanmis olan
halat manevralar1 esnasinda kazalarin
onlenmesi ile ilgili raporda halatlarin
kullanimi, depolanmasi, bakim tutumu ve
kontrol edilmesi hakkinda bilgilere yer
verilmistir [22]. Petrol Sirketleri Forumu
tarafindan yayinlanmis olan “Mooring
Equipment Guideline” yayminda emniyetli
halatlar, halat manevra sistemleri ve halat
manevralari icin olusturulmus prensiplere
yer verilmistir [23]. Uluslararasi Denizcilik
Orgiitii, Emniyet Konseyi tarafindan
yayinlanmis olan “Gemi Yedekleme ve
Halat Manevra Ekipmanlari Rehberi”
sirkiilerinde halat manevra sistemleri
icin  kullanilacak techizatlar ve bu

standartlardan bahsedilmistir [24].
Yayinlanmis olan bir operasyon emniyeti
calismasinda 1997-2006 yillar1 arasinda
meydana gelen halat kazalar1 arastirilmis
ve arastirma sonucunda gemilerin halat
manevrasl operasyonlarinda yasanmis 273
kaza kaydina ulasilmistir [25].

2. Metodoloji
2.1. Hata Agaci Analizi

Hata agaci analizi yontemi, niceliksel
ve niteliksel olarak karmasik hata
sistemlerinin analiz edilmesinde yayginca
kullanilan sistemik bir yaklasim yontemidir
[1-4]. Hata agac1 analizi pek cok sektorde
oldugu gibi denizcilik sektorinde de
emniyet degerlendirmesi kapsaminda
kullanilan bir risk degerlendirme ve analiz
yontemidir. Antao ve Soares ropax tiird
gemilerin ¢atisma, karaya oturma, yangin
ve batma risklerini degerlendirmek igin
hata agaci analizi yontemini kullanmistir
[26]. Gemi trafiginin yogun oldugu Senzen
bolgesinde, gemilerin c¢atisma risklerini
degerlendirmek icin hata agaci analiz
yontemi kullanilmis ve bolgeye ait gecmis
kaza veriler ile trafik yogunlugu bilgileri de
kullanilarak kaza olasilik degerleri ortaya
konulmustur [27]. Hata agaci analizinde
baslangi¢ olaylari, mantik kapilari, baslangi¢
olaylarinin sebep olacagl ara olaylar ve
tepe olay kavramlar1 vardir. Tespit edilmis
olan baslangi¢ olaylar ile kok sebepler
"ve”, “veya” mantik kapilari ile bir st
olaya baglanir. Sekil 1'de gosterilen mantik
kapilari ile birbirine baglanan olaylar ile en
sonunda tepe olaya ulasilir [28].

Hata agaci analiz islemleri problemin

AAL D

VE KAPISI

Sekil 1. Problem Céziimiinde izlenen Metodoloji

TRANSFER GELISMEMIS BASLANGI
VEYAKAPISI gpainor© S ¢

OLAY OLAYI
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tanimlanmas1 ve incelenecek alanin
sinirlarinin  belirlenmesi, hata agac
modelinin olusturulmasi, minimum

kesme setleri belirlenmesi, hata agacinin
mantiga uygunlugunun sozel olarak kontrol
edilmesi, tepe olayin sayisal hesaplamasi
ve raporlama asamalarindan olusur.
Mantik kapilarinin matematiksel olarak
ifadesi; t aninda tepe olaymn meydana
gelme olasilig1 olsun. i. baslangi¢ olayinin
t anindaki meydana gelme olasilig1 olsun.
j minimum kesme setinin t anindaki
gerceklesme olasilig1 olsun.

“ve” Kapisi
qq (1) =P(E; (1) (1)
Tepe olay1 meydana gelme ihtimali;

Q1) = P(E; (1) N Ey (1)) = P(E{ () DE; (1) = 4 (1) Dy (1)

(2)
n adet baslangi¢ olay1 ve bir VE Kapisi
varsa;

n
%mfg@m (3)

“veya” Kapisi
q; (1) = P(E; (1)) 4

Tepe olay1 meydana gelme ihtimali;

0p (1) = P(E (1)U Ey (1)) = P(E (1)) + P(E| (1)) ~ E{ (1) N E5 (1)
=y ()~ 45 (1)~ 4 () T (1) =1~ (1= g (1) (1~ ¢ (1))

(5)

n adet baslangi¢ olay1 ve bir VEYA Kapisi
varsa;

n
Q()(t)zl_};[l(l—q]'(t)) (6)

Kesme seti degerlendirmesi:
Minimum n adet baslangi¢ olayinin ayni
anda gerceklesmesi durumunda minimum
kesme seti meydana gelir. Minimum kesme
setinin olusmasi ise tepe olayinin meydana
gelmesi icin yeterlidir. j minimum kesme

setinin t aninda meydana gelme ihtimali;
n
¢j(t):il;[1 q]‘,i(t) (7)

Tepeolayidegerlendirmesi:Bugalismada
olusturulan hata agacinda belirlenen 43
adet baslangi¢ olay1 ve 18 adet mantik
kapisi kullanilarak kopan halat yaralanmasi
tepe olayina ulasilmistir. Tablo 1'de kopan
halat yaralanma kazasi i¢in olusturulan
hata agacinda kullanilmis olaylar, kisaltma
ve kodlamalar: ile birlikte listelenmistir.
Kopan halat yaralanma kazasi hata agacinin
yapisi uzman gorlsleri ve operasyonel
tecriibeler dogrultusunda kurgulanmistir.
Ayrica hata agacinda yer alan baslangig
olaylar1 uzman gorisleri ve kaza analiz
raporlar1 dikkate alinarak belirlenmistir.
Belirlenmis olan baslangi¢ olaylarindan bir
ist olayin meydana gelmesi icin tek basina
yeterli olan temel olaylar "veya" kapisi ile
iki ya da daha fazla temel olayin ya da ara
olaymn birlikte gerceklesmesi durumunda
meydana gelecek olaylar ise "ve" kapisi ile
baglanmistir. Sekil 2’de olusturulan hata
agaci sunulmustur.

k
Qo(t)Slfjl;Il(lquj(t)) (8)

2.2. Bulanik Hata Agaci Analizi

Bulanik mantik ydntemi uzmanlarin
sozel olarak degerlendirdikleri cevaplari
sayisal sonuglara doniistiirmeye yarayan
bir yontemdir. Zadeh tarafindan onerilen
bu ydntem zaman icerisinde gelistirilerek
pek ¢ok problemin ¢éziimii i¢in kullanilir
hale gelmistir [30]. Klasik mantikta bir
eleman bir kiimenin ya elemanmdir ya
da elemani degildir anlayis1 hakim iken,
bulanik mantik yaklasiminda elemanlarin
her kiime icin iyelik derecelerinden
bahsedilir Ford ve Sterman’ a gore
uzmanlara danisilarak yapilan ¢alismalarin
tam olarak objektif sonuglar ortaya
koymayacag1 degerlendirilmistir  [31].
Siibjektif etkinin en aza indirgenmesi
amaciyla uzmanlarin  agirliklandirmasi
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Tablo 1. Hata Agacinda Kullanilan Olaylar ve Kodlari

Kodlar Olayin Tanimi
I Y.Pr.1 | Bakim-Tutum Aksakliklar
f— Y.Pr.2 | Denetleme Aksakliklar1
&_'d Yanhs veva Y.Pr.3 | SWL, BHC Test ve Markalama Aksaklig
E Eksik Piosgdﬁr Y.Pr4 | Ekipman Kullanma Talimat1 Eksikligi
i (YPr) Y.Pr.5 | Geri Tepme Alani(Snap-Back Zone) Belirleme ve Markalama Aksaklig
= o Y.Pr.6 | Risk Degerlendirme Aksaklig1
2 Y.Pr.7 | Kaptan-Pilot Bilgi Akis Prosediiriinde Hata
f YPr.8 | Halatlarin Pervaneye Dolanma Riski ile llgili Uyar1 Eksikligi
=)
g Prosediir ihlali P.i.l Yeil.ol.lan .isi. Hafife Alma, Siradanlastirma
= : PI1.2 Egitimsizlik
- (PL) P13 | Ticari Baski
[.A1 | Yanls Bilgilendirme
[.A.2 | Yabana Dil Aksakhigt
iletisim A3 Yan.ll.s Ver'ilen Komut
Aksakhi (1A LA.4 Iletisim Cihazlarinda Aksaklik
o [LA.5 | Verilen Komutu Yanlis Algilama ve Uygulama
- [.A.6 | Tehlikeyi Fark Eden Personelin Manevra Ekibini Uyarmamasi
= [.A.7 | Gemi, Rihtim veya Romorkor Personeli Arasinda Yasanan iletisim Problemi
=)
g Y.PL1 | Yanhs Rémorkér Secimi
= Yanls Y.PL.2 | K.U. Organizasyon Planlama Hatas1
i Planlama Y.PL3 | Yanls Halat Se¢imi
3 (YPL) Y.PL4 | Yanlis Zamanlama(Trafik ve Hava Durumu)
4 o Y.PL5 | Yanlis Baglama Metodu Sec¢imi
E Y.PL6 | Yanlis Rihtim Planlama
=}
E.D.1 | Yik Binen Halata Yakin Durma
E.D.2 | Gorevli Olmadig1 Halde Manevra Sahasinda Bulunma
Emniyetsiz E.D.3 | Manevra Esnasinda Bagka Isle Ugrasma
Davranis (E.D.) | E.D.4 | Halatlara Asir1 Yiik Bindirilmesi
E.D.5 | Manevrada Yanlis Yerde Konuslanma
E.D.6 | Halatlarin Pervaneye Dolastirilmasi
e Ez.C.F1 | Sert Riizgar
22 Enge“e“e‘?ez Ez.C.F2 | Yiiksek Gel-Git
g E :, g;]ZtI;ierSer Ez.C.F3 | Gegis Yapan Gemi Etkisi
3= = (EzCF) Ez.C.F4 | Yiiksek Dalga
T Ez.C.E5 | Siddetli Akinti
E.H.1 [ Yanhs Dizayn
Ekipman Hatasi (E.H.) E.H.2 | Yanhs Ekipman Se¢imi
E.H.3 | Bakimsiz ve Yipranmis Ekipman
[.LE.1 | Egitimsiz Personel
insan Etkisi (i.E.) [.E2 | Tecriibesiz Personel
.LE3 | Eksik Konsantrasyon ve Yorgun Personel
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Kopan Halat
Yaralanmas)

Sekil 2: Kopan Halat Yaralanmasi Kazast Hata Agact

yapilarak, uzman degerlendirmeleri
sonucu elde edilen verilerin daha objektif
olmasi saglanir [8]. Bulanik hata agac
analizi, denizciligin de dahil oldugu pek
¢ok disiplinler arasi problemin ¢oziimiinde
yaygin sekilde kullanilmaktadir [5-12].
Bulanik hata agaci analiz islemleri baslangi¢
olaylarmin  ayristirlmasi,  olasiliklari
bilinmeyen baslangi¢ olaylarimin olasilik
hesabi, uzmanlarin derecelendirilmesi,
degerlendirilmelerin toplanmasi,
bulanik  sonuclarin  berraklastirilmasi,
berraklastirilan sonuglarin hata oranina
dontistiirilmesi ve minimum kesme
setlerinin ve tepe olayinin hesaplanmasi
asamalarindan olusur.

2.2.1. Baslangi¢
Ayriklastirilmasi
Yonteminilkasamasindameydanagelme
olasiliklart bilinen baslangi¢c olaylar: ile
meydana gelme olasiliklar1 gegmis verilerle
tespit edilemeyen baslangi¢c olaylarinin
ayristirilmasit yapili. Bu calismada tespit
edilen baslangi¢ olaylarinin meydana gelme
olasiliklar1 tespit edilemedigi icin timi
bulanik mantik yontemi ile tespit edilmistir.

Olaylarinin

EzGF 1
ZCF.2
EzCF.3
E2CF.4
EzCF.S
E
i

6
o
2.2.2. Baslangic Olaylarinin
Olasiliklarinin Hesaplanmasi
Literatiirde olasiliklar1  bilinmeyen

olaylarin olasiik hesab1 icin genellikle
istatistiksel yontem, bilinene dayali tahmin
yontemi veya uzman degerlendirmesi
yontemi kullanilir.

2.2.3. Baslangi¢
Ayriklastirilmasi

Her uzman i¢in uzmanhk alanlari,
tecriibeleri, egitim diizeyleri gibi kistaslara
baghh  olarak agirhiklandirip,  6zgiin
derecelendirmelerin gerceklestirildigi
asamadir. Bu calismada heterojen uzman
grubunun degerlendirmelerinden
faydalanilmistir. Heterojen uzman grubu
uzmanlarin timiiniin ayn1 meslekten
olmadigl durum i¢in kullanilir. Literatiirde,
konuya farkli yaklasim agcilar1 getirmesi
nedeni ile heterojen uzman grubu daha
avantajl olarak degerlendirilmektedir.

Olaylarinin

2.2.4. Baslangic
Ayriklastirilmasi

Bu c¢alismada Hsu ve Chen (1994)
tarafindan onerilen, uzmanlarin verdikleri

Olaylarinin
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farkli sozel cevaplarin toplanarak tek bir
cevap haline getirilmesi ve bulanik mantik
yontemine uygun formata doniistirilmesi
yaklasimi uygulanmistir.

Benzerlik derecesi: Her bir uzman
goriistintin (“R”) ikili benzerlik dereceleri
“S” ile gosterilsin. E, ve E, uzmanlarinin
gortslerinin (R, ve R) benzerlik
derecesi hesaplanacaktir. Bulanik mantik
yontemlnde uzmanlarin her bir ifadesi ise

(rul’ u2’ u3’ r )Ve R - (r V2’ V3’ r
olarak ifade edllmektedlr R = (rvl, o rv3,
rv4) r,r,r,ver, bulanlk sayilar olarak
da adlandirilan {yelik fonksiyonlarinin
u¢ noktalarini ifade etmektedir. u ve v
uzmanlarinin goriislerinin benzerlik orani
Bagint1 9’da gosterilmistir.

. 14
SRy Ry)=1-— 3 |

4i=1 Tui ~ 1‘Vi| (9)

Benzerlik orani igin verilen S[Ru,
R) € [0,1] bagintis1 bu oranin en ¢ok 1
olabilecegini gostermektedir. Oranin 1
degeri almasi durumunda uzmanlarin
ifadelerinin ayni oldugu ¢ikarimi yapilir.

Ortalama benzerlik derecesi:
Ortalama benzerlik derecesi (44) tim
uzmanlarin ifadelerinin benzerlik

derecesinin ortalamasi anlamina gelir. “N”

toplam uzman sayisini ifade etmektedir.
E,(u=12,.,N) (10)
AA(E,) = ZS(Ru,R ) (11)

u#v
v=1

Bagil ortalama benzerlik derecesi
(RA): Her bir uzmanin, tim uzmanlarin
ifadelerine oraninin gostergesidir.  Bir
baska deyisle, bir uzmanin ifadesinin diger
tim uzmanlarin ifadeleri ile benzerlik
derecesini ifade eder.

AA(E,)
ZAA(EM)

RA(E,) =— (12)

Konsensiis Katsayist: “w” uzmanlarin
agirlhik derecelerini gostermektedir. S
indirgeme katsayis1 (0 < f < 1)olarak
ifade edilir ve uzmanlarin agirliklandirma
islemi sonucunda kazandiklar1 derecelerin,
karar verici tarafindan artirilmasi veya
azaltilmasini saglamaktadir. Bu c¢alisma
icin f§ degeri 1 olarak hesaplamalara dahil
edilmistir.

CC(E,) = Bw(E,)+ (1~ ) - RA(E,) 13)

ifadelerin toplanmasi (R, ):

Ry =CCE)x R +CC(E)x Ry +...+ CCE ;) x Ry
(14)

2.2.5. Bulanik
Berraklastirilmasi
Bu calismada, literatiirde
kullanilan ~ agirhk  merkezine  gore
berraklastirma ydntemi uygulanmistir.
Berraklastirilmis c¢ikti degeri X*, iyelik
fonksiyonlarinin toplami . (x) ve ¢kt

Sonug¢larin

en ¢ok

degiskeni x.
: d.
X* :M (15)
H;(x)
Yukarida belirtilen  berraklastirma
bagintis1 liggen ve yamuk seklindeki

bulanik sayilar1 igcin kullanilmaktadir.
Tim bulanik sayilar icin gecerli olan
genel berraklastirma islemi Baginti 16’ da
verilmistir.

:fr rxdx+jxdx+j xdx

2 2
X =2 1(r4+r3) —rr = (G+n)"

r4+r37r27r|

jf :‘dx+jxdx+j

(16)

2.2.6. Berraklastirilan Sonug¢larin Hata
Oranina Déniistiiriilmesi

Onisawa elde edilen bulanik
sonuglarin hata oram (HO ) i¢in dogrudan
kullanilamayacagini ve hata olasiligina
(HO,) dontstiirilmesi gerektigini
savunmustur [32-34]. Buna gore, gercege
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yakin hata olasiliklar1 Bagint1 17 ve Baginti
18’de belirtilen sekilde hesaplanmistir.

—, HO,#0
Hop =410K " 0 (17)
0, HOy=0
1
_ 3
K=|:(l CFPH x2.301 (18)
CFP

2.2.7. Minimum Kesme Setlerinin ve
Tepe Olayinin Hesaplanmasi

Tepe olayin (TO) meydana gelmesi icin
yeterli olan minimum sayidaki baslangig¢
olayinin kombinasyonlari minimum kesme
seti (MCS) olarak isimlendirilir. Her tepe
olaymin kendine 0zgii sayida minimum
kesme seti olugsmaktadir. Minimum kesme
setlerinin meydana gelme olasiliklar:
(P(MCS)) ile tepe olayin meydana gelme
olasiligi (P(TO)) arasindaki iliski Baginti
19’da gosterilmistir.

P(TE) = P(MCS, UMCS,, U...UMCS ;) = P(MCS, ) + P(MCS,)

+..P(MCS ;) - (P(MCS, 1 MCS,)) + (P(MCS, | MCS)

+(P(MCS; N MCS ).0). Nl P(MCS; N MCS,y ..\ MCS )
(19)

3. Kopan Halat Yaralanmasi Bulanik
Hata Agaci1 Uygulamasi

Bu ¢alismada kopan halat yaralanma
kazasi olayina bulanik mantik yaklasimi
ile hata agaci uygulamasi, tanker terminal
baglama operasyonlarinda goérevli gemi
ve sahil calisanlarindan olusan 10 kisilik
uzman grubuna danisimak sureti ile
gerceklestirilmistir. Hata agacinda yer alan
baslangig¢ olaylarinin tepe olayinin meydana
gelmesi lizerindeki etkilerini tespit etmek
amaci ile uzman grubuna danisilmis olup,
uzman degerlendirmelerine bulanik mantik
yontemi uygulanmistir.

3.1. Bulanik Halat Agac1 Uygulamasinda
Uzmanlarin Agirhiklandirilmasi
Bulanik mantik ydnteminin uygulanmasi

asamasinda  degerlendirmeleri  yapan
uzmanlar mesleki yeterlilikleri, operasyon
tecriibeleri ve egitim diizeyleri dikkate
alimarak agirliklandirilmistir. Boylece her
uzmanin verdigi sodzel cevaplarin ayni
etkiye sahip olmamasi saglanarak, stibjektif
etki minimize edilmeye calisilmistir. Uzman
agirliklandirma parametreleri ve her bir
parametrenin uzman agirhk degerine
etkisi Tablo 2'de gosterilmistir Kopan
halat yaralanmasi1 kazasini degerlendiren
uzmanlarin agirliklandirma degerleri ise
Tablo 3’te gosterilmistir.

2 ve 8 numarali uzmanlar % 13 oraninda
agirlik degeri ile en yiiksek oranda agirlik
degerine sahip iki uzman olarak tespit
edilmistir. Dolayisi ile bulanik hata agaci
hesaplamalarinda bu iki uzman tarafindan
yapilmis olan degerlendirmeler en ytiksek
etkiye sahip olmustur.

Tablo 2. Uzman Agirliklandirma Parametreleri
ve Puanlama Degerleri

Kilavuz Kaptan 5
Gemi Kaptani 4
Mesleki Terminal Operasyon 3
Yeterlilik Sorumlusu (TOS)
2. Kaptan 2
Personel 1
216 5
11-15 4
Operasyon
Tecriibesi 6-10 3
(y) 3.5 >
<2 1
Doktora 5
Yiiksek Lisans 4
Egltlm Lisans 3
Diizeyi
On Lisans 2
Orta Ogretim 1
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Tablo 3. Halat Yaralanma Kazasini Degerlendiren Uzmanlarin Agirliklandirmasi

1 2. Kaptan 3-5 Doktora 9 0,09

2 Gemi Kaptani 6-10 Doktora 12 0,13

3 2. Kaptan 3-5 Yiiksek Lisans 8 0,08

4 Kilavuz Kaptan 6-10 Lisans 11 0,12

5 TOS 3-5 Lisans 8 0,08

6 Personel >16 Orta Ogretim 7 0,07

7 2. Kaptan 6-10 Lisans 8 0,08

8 Kilavuz Kaptan 11-15 Lisans 12 0,13

9 Gemi Kaptani 6-10 Yiiksek Lisans 11 0,12

10 TOS 11-15 On Lisans 9 0,09
3.2. Bulamk Hata Agac1 Uygulama Tablo4’tehesaplanmisdegerleriverilmis
Sonuglari olan baglangi¢ olaylarindan tepe olayinin
Bulanik mantik yonteminin  slygmasinda en etkili olani, “Prosediir

uygulanmas1 hesaplanmis degerleri Tablo
4’ te paylasilmistir. Yapilan hesaplamalar
sonucunda tepe olayinin yani “Kopan Halat
Yaralanma Kazas1” olayinin meydana gelme
olasiligr 0,0479 olarak tespit edilmistir.
Bu da her 100 tanker terminal baglama
operasyonunda yaklasik olarak 5 kopan
halat yaralanmasi kaza potansiyelinin
oldugunu gosterir.

Tablo 4. Baslangi¢ Olaylarinin Hesaplanmis Hata
Oranlart

Y.PL1 0,006294283 | L.E3 0,02788049
Y.PL2 0,007332459 | Y.Pr1 0,0111209
Y.PL3 0,00998467 | Y.Pr.2 0,0075971
Y.PL4 0,012957697 | Y.Pr.3 0,000090
Y.PL5 0,01118467 | Y.Pr4 0,00025
Y.PL6 0,00787393 | Y.Pr.5 0,0181778
E.D.1 0,019847437 | Y.Pr.6 0,0119466
E.D.2 0,011525135 | Y.Pr.7 0,0091587
ED.3 0,010106613 | Y.Pr.8 0,0002214
E.D.4 0,023912295 | Pi.1 0,0140531
E.D.5 0,018484234 | Pi.2 0,0304606
E.D.6 0,010457345

fhlali” ara olayimi meydana getiren
baslangi¢ olaylarindan 0,0304606 degeri ile
“Egitimsizlik” oldugu saptanmistir. En etkili
oldugu saptanan diger baslangic olaylar1 ise
“Insan Etkisi” ara olaym1 meydana getiren
baslangi¢ olaylaridir. Elde edilen sonuglara
gore “Kopan Halat Yaralanma Kazas1”
tepe olaymin gerceklesmesinde en etkili
baslangi¢ olaylarinin dogrudan veya dolayli
olarak insan kaynakli oldugu gorilmiistir.

3.3. Bulanik Hata Agaci1 Uygulamasinda
Minimumum Kesme Setleri

Yiiksek olasilik degerine sahip olan
baslangi¢ olaylar1 ve tepe olayinin, en kisa
yoldan meydana gelmesine vesile olmasi
sebebi ile minimum kesme setlerinin tespit
edilmesi ve degerlendirilmesi 6nem arz
etmektedir. Meydana gelme olasiliklar1 en
ylksek olan ilk 20 minimum kesme setine
ait olasilik degerleri ve tepe olay1 riskinin
hesaplanan degeri Tablo 5’te verilmistir.

Olusturulan hata agacinda “Kopan
Halat Yaralanmas1” tepe olayma sadece
“kopan halatin personele carpmasi” ara
olay1 ile “halatin kopmasi1” ara olay1 “ve”
kapisi ile bagh oldugundan bu iki ara olay1
olusturan baslangic olaylarindan birer
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Tablo 3. Halat Yaralanma Kazasini Degerlendiren Uzmanlarin Agirliklandirmasi

Y.Pr.5*Y.PL1 0,000114416 .LE.2*E.D.4 0,000574795
Y.Pr.5*Y.PL.2 0,000133288 L.E.2*E.H.3 0,000573037
L.E.3*P1.2 0,000849257 E.D.5*Pi.2 0,000563041
L.E.2*P1.2 0,000732202 Y.Pr.5*P.1.2 0,000553706
LE3*LE.1 0,000730599 LE3*Ez.C.F.1 0,000550247
.LE.3*E.D.4 0,000666686 E.D.1*L.E.1 0,000520095
.E.3*E.H.3 0,000664647 L.E.2*1.A.3 0,000495944
L.LE.2*L.E.1 0,000629898 E.D.5*L.E.1 0,000484373
E.D.1*Pi.2 0,000604565 Y.Pr.5*.E.1 0,000476342
L.E.3*1.A.3 0,000575229 E.D.1*E.D.4 0,000474598
Tepe olay risk degeri: 0,0479
tanesi minimum kesme seti olusmasi i¢cin  bulanik hata agaci analizi ydntemi
yeterli olmustur. Dolayisi ile yiiksek olasiik  ile  gerceklestirilmistir  Kopan halat

degerine sahip olan baslangi¢c olaylarinin
meydana  getirdigi minimum kesme
setlerinin tepe olaymnin olusmasindaki
etkisi daha yiiksek olmustur. Bu ¢alismada
tepe olayma etkisi en yiliksek olan
minimum kesme setini “Egitimsizlik” ile
“Eksik konsantrasyon ve yorgun personel”
baslangi¢ olaylarinin olusturdugu tespit
edilmistir. “Egitimsizlik” baslangi¢ olayinin
meydana gelme sikligi hizmet ici egitim
uygulamalar1 ve baglama operasyonlar ile
ilgili egitim degerlendirme standartlarinin
uluslararas1 kural koyucular tarafindan
belirlenerek uygulatilmasi olarak
belirlenmesi sureti ile minimize edilebilir.
ile “Eksik konsantrasyon ve yorgun

personel” baslangic olayinin meydana
gelme sikligt  ise personel c¢alisma
saatlerinin ILO (Uluslararas1 Calisma

Orgiitii) standartlarina uygun olmasi ve
denetlenmesi ve personel motivasyonunu
artiracak is ve yasam standartlarinin
saglanmasi sureti ile minimize edilebilir. Bu
faaliyetler gerceklestirildigi takdirde kaza
riski azaltilmis olur.

4. Sonu¢
Kopan halat yaralanmasi kazasinin
kok sebeplerinin incelendigi bu calisma,

yaralanmasi kazalarinda insan kaynakl
hatalarin ~ yogunlukta oldugu tespit
edilmistir. Dolayis1 ile kopan halat
yaralanma kazas1 riskinin azaltilabilmesi
icin oOncelikle “Egitimsizlik” ve “Eksik
Konsantrasyon ve Yorgun Personel”
baslangi¢ olaylarinin {zerine gidilmesi
ve duzeltici faaliyetlerin gelistirilmesi
gerekliligi sonucu ¢ikarilmistirBu ¢alisma
ile tanker terminal baglama operasyonu
yonetim paydaslari olan gemi kaptanlarina,
kilavuz kaptanlara ve terminal baglama
operasyonu sorumlularina kopan halat
yaralanmasi kazasi riskine neden olan tiim
kok sebepleri bir arada gorerek kontrol
altinda tutabilmeleri yoniinde sistematik
bir yaklasim sunulmustur. Bu galismada
baglama operasyonlar1 tanker-terminal
baglamaoperasyonlariilesinirlandirilmistir.
Dolayisi ile tanker disindaki gemilerde ve
rihtim disinda gerceklestirilen, samandira
baglama operasyonu, gemi-gemi baglama
operasyonu gibi, baglama operasyonlari
icin kullanilmas1 uygun degildir. ilerleyen
calismalarda, kopan halat yaralanma
kazas1 risk degerinin yok edilmesi ya
da kabul edilebilir risk degerlerine
indirgenebilmesi amaciyla risk kontrol
seceneklerinin belirlenecegi ve bunlarin
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fayda maliyet analizinin yapilacaglr bir
calisma da yapilacaktir. Ayrica tankerlerin
rthtim baglama operasyonlar1 disinda
kalan baglama operasyonlarini da igine
alan bir g¢alisma yapilacaktir Bu sayede
alinacak onlemlerin getirecegi maliyetlerin
ve buna karsilik kopan halat yaralanmasi
kazasi riskinin azaltilmasina yonelik elde
edilecek faydalarin karsilastirilabilmesi
icin operasyon yonetim paydaslarina karar
destegi saglanmis olacaktir.

Calismada kullanilan Hata Agaci Analizi
yonteminin bazi zafiyetleri bulunmaktadir.
Bunlar; oldukga ayrintili ve genelde zaman
alic1 olmasi, analizcinin yaklasimina gore
ayni olay icin oOzellikle seklen farklilik
gosterebilmesi, ayrintili teknik bilgi ve
dokiimana ihtiya¢ duyulmasi ve olaylar
arasindaki  iliskinin = yalmzca  alt-list
olaylar arasinda gerceklestirilebilmesi
olarak siralanmasi miimkiindiir. ilerleyen
calismalarda belirtilen bu zayif yonlerin
en aza indirgendigi, olaylar arasindaki
hiyerarsik iliskinin yalnizca alt-list yonli
degil ayni zamanda yatay seviyede de
kurgulanmasina imkan veren Bayesian
Network yodntemi veya alternatif olarak
hatalar1 olasiliklarina ve benzerliklerine
gore siralayarak sistemlerin potansiyel hata
tlirlerini analiz eden Hata Modu ve Etkileri
Analizi (FMEA) yontemi ile yaralanmali

halat kazasi  riskinin = hesaplamasi

yapilacaktir.
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Abstract

In the globalization and severe competitive environment, especially service organizations in
maritime industry can survive only if they offer better services via their employees. High-performance
of employees can lead them to organizational success and improve their competitiveness. So as
service providers, the employees’ satisfaction and motivations become more important in service
organizations. This paper aims to measure the job satisfaction level of employees in liner ship agencies
operating in Izmir. In addition, whether the job satisfaction levels differ according to demographic
characteristics is investigated. In order to reach the aim of the research, as a quantitative research
method, the survey method has been used. Collected data have been analyzed by SPSS 20.0 and Amos
software programs. The research findings have revealed that the less satisfied items are compensation
and advancement, and the more satisfied items are job security and co-worker items. And also, some
differences have been observed between demographic characteristics of respondents and their job
satisfaction. This research is thought to have a contribution to liner shipping sector and the literature
related to the subject.

Keywords: Job Satisfaction, Ship Agency, Liner Shipping, Demographic Factors, Quantitative Research.

Gemi Acentelerinin Is Tatminini Demografik Faktorler Nasil Etkiliyor?: izmir Bazh
Tarifeli Hat Gemi Acenteleri Uzerine Bir Arastirma

0z

Kiiresellesme ve ciddi rekabet ortaminda, 6zellikle denizcilik endiistrisindeki hizmet isletmeleri,
calisanlarinin daha iyi hizmet sunmalari durumunda hayatta kalabilir. Yiiksek performansl
calisanlar isletmelerin érgiitsel bagsariya ulasmalarint saglayabilir ve rekabet edebilirliklerini
artirabilir. Dolayisiyla hizmet saglayicilar olarak ¢alisanlarin tatminleri ve motivasyonlart hizmet
isletmelerinde daha da énem kazanmaktadir. Bu calisma, Izmir'de faaliyet gésteren tarifeli gemi
acentelerinin ¢alisanlarinin is tatmini seviyelerini 6lcmeyi amaclamaktadir. Ayrica, is tatminlerinin
demografik ézelliklerine gére farklilik gésterip géstermedigi arastirilmaktadir. Arastirmanin amacina
ulasmak igin nicel bir arastirma yéntemi olarak anket yéntemi kullanilmistir. Elde edilen veriler SPSS

* This research was compiled from one part of the master’s thesis entitled "The Effect of Internal Marketing on Job
Satisfaction: A Research on Ship Agencies” completed in Dokuz Eyliil University Graduate School of Social Sciences.
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20.0 ve Amos yazilim programlari ile analiz edilmistir. Arastirma bulgulari, katilimcilara gére daha
az tatmin olunan degiskenlerin ticret ve terfi oldugunu ve daha fazla tatmin olunan degiskenlerin
is giivenligi ve calisma arkadaglart oldugunu ortaya koymaktadir. Ayrica, katilimcilarin demografik
ozellikleriyle is tatminleri arasinda bazi farkliliklar gézlemlenmistir. Sonug¢ olarak, bu arastirma
tarifeli gemi acenteleri sektériine ve ilgili yazina katki sunmaya ¢alismaktadir.

Anahtar Kelimeler: [s Tatmini, Gemi Acenteciligi, Tarifeli Hat Tastmaciligi, Demografik Faktérler, Nicel Arastirma.

1. Introduction

There is a common agreement that job
satisfaction is the most widely studied
topic in the organizational behavior,
organizational psychology, human
resource management, and other related
disciplines [2, 12, 26, 31, 43]. Also, there are
considerable number of studies about the
relation of job satisfaction with sales force
and service quality from the marketing
view [6, 8, 27, 41].

Job  satisfaction has  important
influences both on the organizations and
the employees. The employees spend most
of their times at work, and because of that
reason, their happiness and mental well-
beings are affected by their satisfaction
from the job they do and this reflects to their
social life [12, 30, 31, 36]. In the literature,
the employees are regarded as the most
valuable assets of the organizations,
because the satisfied employees can rise
the organization to success. For this reason,
the organizations must give significant
importance to their employees’ satisfaction
levels in order to reach success.

In the international business context,
intermediaries play various vital tasks in
facilitating international trade such as legal
advice, market research, sales and after-
sales services, logistical arrangements
etc. [1]. In international maritime trade,
ship operators get some supporting,
supplementary and facilitating services
from the intermediaries such as ship
agents, freight forwarders, and ship
brokers. Intermediaries in the shipping
sector offer very important services
in order to maintain the high quality,
effective, economical, safe and secure
logistics, and maritime transport services.

In liner shipping, the intermediaries in
the distribution channel include the ship
agents and freight forwarders [10]. The
main goal of the ship agent is to protect the
ship’s and the owner’s benefits to complete
the ship operations with maximum
efficiency and minimum cost [11, 24]. Ship
agents have crucial responsibilities in the
effective maritime service offering and the
satisfaction levels of employees as service
providers are highly important. Therefore,
the research questions of this research are:

- What are the satisfaction levels of the
liner ship agency employees toward
their job?

- How do demographic factors affect liner
ship agencies’ job satisfaction levels?
This research consists of six parts.

Following the introduction part, the first

part reviews the literature related to job

satisfaction. The third part focuses on
the methodology of the research. The
hypotheses of the research are tested
and the findings of the research are
highlighted in the fourth part, and then the
conclusions and discussion are provided.

Finally, limitations and further research

recommendations are given.

2. Literature Review

There are many definitions of job
satisfaction given by different researchers.
The main point of the definitions is the
affective or emotional reactions of the
employees towards their jobs. Hoppock
[17] defined the job satisfaction as "any
combination of psychological, physiological,
and environmental circumstances that
causes a person truthfully to say ‘1 am
satisfied with my job™. According to
Smith [39] job satisfaction is "an effective
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response of the worker to his job. It is
viewed as a result or consequence of the
worker’s experience on the job in relation
to his own values, that is, to what he wants
or expect from it". Locke’s definition is "a
pleasurable or positive emotional state
resulting from the appraisal of one’s job
or job experiences" [25]. Job satisfaction
is defined by Spector [43] as "simply how
people feel about their jobs and different
aspects of their jobs. It is the extent to
which people like (satisfaction) or dislike
(dissatisfaction) their jobs".

Various theories have been developed
to explain factors that affect the employee
motivation and satisfaction. The theories
related to job satisfaction are called as
‘Motivation Theories’ and classified in two
main headings which are ‘content theories’
focusing on internal factors (i.e. personal
needs and wants) and ‘process theories’
focusing on external factors (i.e. incentives
and rewards) [21]. Content theories are
Maslow’s Hierarchy of Needs, Herzberg’s
Two Factor Theory, McClelland’s Need
Theory and Alderfer’s ERG Theory. Process
theories consist of Vroom’s Expectancy
Theory, Porter and Lawler Expectancy
Theory, Adam’s Equity Theory and Locke’s
Goal Setting Theory.

There are various factors that affect
the satisfaction level of employees in
the organization, some of them are
environmental (organizational) factors
and some of them are individual (personal)
factors. According to Spector [42], there are
nine determinants of job satisfaction which
are pay, promotion, supervision, benefits,
rewards, operating procedures, coworkers,
nature of work, and communication. Smith
et al. [40] developed a scale to measure
the job satisfaction level and presented
five factors (nature of the work, pay,
supervisors, coworkers, and promotion)
of job satisfaction. The factors affecting
job satisfaction and dissatisfaction are
categorized under four headings which are

personality, values, work situations, and
social influences [12].

The work itself and its features such
as challenging, interesting, tiring, routine/
monotone etc. influence satisfaction of
employees positively or negatively. The
employees who find their jobs interesting
will be more satisfied than employees who
find their jobs tiring or unexciting etc. [12,
26, 30]. Group dynamics and cohesiveness
between co-workers positively influence
the motivation and satisfaction of them
[26, 36]. The supports given by supervisors
increase the employees’ satisfaction
with their jobs. The management style of
the organization and leadership style of
managers are powerful determinants of
employees’ job satisfaction [2, 28, 31, 44].
Physical working conditions and working
hours are another determinant of job
satisfaction level. In order to satisfy their
employees, organizations try to ensure
safer and more comfortable working areas,
and provide all necessary technical and
equipment support for their employees [14,
31, 34].

The salaries and compensation provided
toemployees are considered to be important
factors affecting their job satisfaction levels
and also result in employee attraction and
retention [20, 26]. Promotion and career
development opportunities are important
to motivate and satisfy the employees with
their job [31, 34]. Job security is another
determinant of job satisfaction. There is a
positive correlation between satisfaction
with job security [4, 47].

Besides the organizational factors, there
are individual factors such as demographic
variables that affect job satisfaction level.
Employees with different individual
characteristics have different satisfaction
feelings from their jobs. The demographic
characteristics generally discussed in the
studies are; age, gender, education level,
experience, occupational position, working
years. In the literature review it is seen that
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there are many studies in various sectors
such as; education [9, 18, 48, 64], health/
hospital [15, 19, 29, 58], hotel [33, 38, 51,
59], public [7, 50], bank [46, 61], finance
[60], textile [52], telecommunication [63],
insurance [61], fisheries and aquaculture
[55] which are examining the differences
in job satisfaction level according to
demographic variables. The review of
the relevant literature has shown that
the findings of the studies are different
from each other. While some studies have
indicated that job satisfaction is positively
or negatively affected by some demographic
variables, in other studies no relationship is
found. For example; three different views
on the relationship between age and job
satisfaction have been discussed. First, as
age gets older, job satisfaction will increase.
Second view is; there is a U-shaped
relationship between age and satisfaction.
The third one is; the level of job satisfaction
increases to a certain point depending
on the age level and starts to decrease
after this point [52]. Sauser and York [57]
indicate in their study that while some
studies have found that males are more
satisfied, some have found that females are
more satisfied. However, another study has
found no relationship between the gender
and job satisfaction [35].

Based on the literature, in order to
investigate the difference between the

DEMOGRAPHIC CHARACTERISTICS

demographic characteristics of liner ship
agent employees and their job satisfaction
level, the following hypotheses were
developed:

H;: There is a significant difference
between demographic characteristics of
respondents and their job satisfaction.

H, ,: There is a significant difference
between gender and job satisfaction.
H, ,: There is a significant difference
between age and job satisfaction.

H, .: There is a significant difference

béti/veen education level and job
satisfaction.
H, ,: There is a significant difference
between department and job
satisfaction.
H, .: There is a significant difference
between position/title and job
satisfaction.

H, .: There is a significant difference
between sector experiences and job
satisfaction.

H, .: There is a significant difference
between working year in organization
and job satisfaction.

3. Methodology

In this part, the model and sample of
the research, data collection and analysis
procedures will be detailed. The conceptual
model of the research is presented in Figure 1.

JOB SATISFACTION

OF RESPONDENTS

Figure 1. Conceptual Model of the Research

4 )

INTRINSIC SATISFACTION
ITEMS

EXTRINSIC SATISFACTION

! /
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3.1. Measurement

The questionnaire form of this research
consists of two parts. In the first part, there
are 8 nominal and open-ended questions
related to profile characteristics of the
respondents. In the second part, the short
form Minnesota Satisfaction Questionnaire
(MSQ) developed by Weiss et al. [45] was
used with 5-point Likert scale. According
to study of [32], the mostly used job
satisfaction scale is MSQ in both master and
doctorate thesis (in the field of Business
Administration).

For the original English short form MSQ
items, the translation by Baycan (1985)
[5] which is mostly used in the Turkish
literature was used. Then all items in
the questionnaire were controlled by an
academician who is expert in English and
necessary adjustments were revised. A
pilot test was carried out with 12 people
from academicians and managers in the
agency sector in order to identify any
possible errors in the questionnaire,
control of the content and face validity and
determine the average response time of
the questionnaire. According to feedback
received from managers and academicians,
the final version of the questionnaire was
arranged.

3.2. Sample and Data Collection

The office employees of container line
agents in Izmir were determined as the
sample of this research by judgmental
and convenience sampling which is non-
probability sampling method. In order to
identify the sample, the list of ship agents
registered in izmir Chamber of Shipping
was obtained from the izmir branch of
IMEAK Chamber of Shipping. To obtain
the permission to carry out the survey,
telephone interviews were made with the
managers or employees in these container
line agents. 11 of container line agents
accepted to help for survey application. The
average total number of office employees

in these 11 container line agents were
determined as 279. Total 157 questionnaire
forms were returned by 56,2 % response
rate. 14 questionnaire forms were excluded
from the research as they were not suitable
for the analysis.

3.3. Data Analysis Procedures

For the analysis of the collected data
from the survey, IBM SPSS and Amos
statistics programs were used. For
the profile of the respondents and job
satisfaction items, descriptive statistics
were carried out. Confirmatory factor
analysis was performed. In order to test the
hypotheses of the research, T-test and one-
way ANOVA were used.

4. Findings

The descriptive statistics (frequency
and percentage) of the respondents’ profile
are given in Table 1. When the education
levels of the respondents were analyzed,
it was seen that most of the respondents
have a bachelor degree. As the departments
of respondents, it was observed that the
majority of the respondents are from
sales and marketing department and
documentation department.

The most common method used to
measure the reliability is the Cronbach’s
Alpha value which describes the reliability
of internal consistency [3]. Cronbach’s
Alpha value which is 0.7 and above is
generally accepted in the literature.
Cronbach’s Alpha coefficient value for the
job satisfaction scale, which consists of
total 20 items, is 0,923. Therefore, the scale
has considerably high-level reliability.

Descriptive statistics were used in the
evaluation of the respondents’ satisfaction
level for the job satisfaction items and the
results are presented in Table 2.

It is seen that ‘job security’ and ‘co-
workers’ items have the highest mean
values. 42,7 percent of the respondents
are very satisfied and 46,2 percent of
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Table 1. Profile of the Respondents

Gender F % Age F %
24-29 52 36,4
30-35 49 34,3
Male 83 58,0 36-41 28 19,6
Female 60 42,0 42-47 9 6,3
More than 47 5 3,5
TOTAL 143 100,0 | TOTAL 143 100,0
Education Level F % Department F %
Vessel Operation 6 4,2
High School 7 49 Documentation _ 37 25,9
. Sales and Marketing 41 28,7
Associate Degree 7 4,9 . ;
Finance & Accounting 12 8,4
Bachelor Degree 113 79,0 .
Master Degroe 16 112 Export & Import Operation 20 14,0
g ’ Container Management and Control 8 5,6
Customer Services 12 8,4
TOTAL 143 100,0 Foreign Accounts 7 4,9
TOTAL 143 100,0
Title/Position F %
Assistant Specialist 52 36,4
Specialist 36 25,2
Customer Representative 18 12,6
Sales Responsible 13 9,1
Team Leader 7 4,9
Assistant Department Supervisor 3 2,1
Department Supervisor 14 9,8
TOTAL 143 100,0
2L F % Working Year F %
Sector
Less than 1 year 8 5,6 Less than 1 year 18 12,6
1-4 years 51 35,7 1-4 years 60 42,0
5-9 years 32 22,4 5-9 years 27 18,9
10-14 years 24 16,8 10-14 years 23 16,1
15 years and more 28 19,6 15 years and more 15 10,5
TOTAL 143 100,0 | TOTAL 143 100,0
Table 2. Descriptive Statistics of Job Satisfaction Items
Job Satisfaction Items Mean Stal.ldérd Job Satisfaction Items Mean Stal_)da}rd
Deviation Deviation
Activity 3,5455 ,95480 Ability utilization 3,5594 1,04560
Independence 3,4755 1,06038 | Company policy & practices 3,3497 1,09582
Variety 3,3287 1,07321 Compensation 2,7203 1,11586
Social status 3,7902 ,99897 Advancement 3,0559 1,20314
Supervision-human relations 3,6643 1,19237 | Responsibility 3,8741 ,86291
Supervision-technical 3,6294 1,19670 Creativity 3,7063 ,98462
Moral values 3,8951 ,90937 Working conditions 3,7413 ,93231
Job security 4,2867 , 73755 Co-workers 4,0070 ,97502
Social service 3,5664 1,00393 Recognition 3,4685 1,05353
Authority 3,5455 ,93242 Achievement 3,8881 ,90464
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the respondents are satisfied with their
job security (X:4,2867). None of the
respondents is very dissatisfied with this
item. The ‘co-workers’ item has 4,0070
mean value; therefore, it can be said that
the respondents are satisfied with their co-
workers in their organization. 32,9 percent
of the respondents are very satisfied
and 46,2 percent of the respondents are
satisfied with the way their co-workers get
along with each other.

The lowest mean values belong to
the ‘compensation’ and ‘advancement’
items. 18,9 percent of the respondents are
very dissatisfied and 21,7 percent of the
respondents are dissatisfied with their
pay and amount of work they do. Only 2
respondents are very satisfied with their
pay and the compensation item has 2,7203
mean value. 23,1 percent of the respondents
are dissatisfied and 12,6 percent of the
respondents are very dissatisfied with their
chances for advancement on their jobs. The
mean value for advancement item is 3,0559.

In order to investigate the validity and
model fit of the scale, confirmatory factor

pervisor human relatiogs

Policy nd practices Jee—2

compensation &

analysis (CFA) was applied. Some necessary
modifications and improvements were
made in the model. Standardized parameter
estimates of CFA model are provided in
Figure 2. Three variables were excluded
from the model since their factor scores
were not sufficient. In addition, covariance
between the error terms of some variables
were found and included in the model.
Tucker-Lewis  Index  (TLI) and
Comparative Fit Index (CFI) are the most
widely reported fit indices which values
above 0,90 are usually associated with a
model that fits well. Root mean square
of error approximation (RMSEA) value is
regarded as acceptable between the values
of 0,03 and 0,08. Standardized root mean
square residual (SRMR) need to be less than
0,08 value [53]. There are two different
views regarding to acceptable values for
x2/DF such as less than 2 or less than 5
[54]. The x2 is 209,858 with 114 degrees of
freedom (p < 0,05), and x2/DF is 1,841. In
the model, TLI is 0,913, CFI is 0,927, SRMR
is 0,0585 with a RMSEA of 0,077. All of these
indices are within the range that would be

Extri aftion Intrif tion

Figure 2. The Results of Confirmatory Factor Analysis
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associated with good fit (see Table 3). The
composite reliability (CR) value is 0,882 for
extrinsic satisfaction and 0,872 for intrinsic
satisfaction factor.

Table 3. Goodness-of-Fit Indices for CFA

between education level and job
satisfaction.
According to the result, the null

hypothesis is supported for all job

X2 DF P x2/DF
209,858 114 ,000 1,841
TLI CFI RMSEA SRMR
,913 ,927 ,077 ,0585

T-test analyses the significance of the
difference between two samples’ means
[23]. H, , hypothesis was analyzed by t-test.
e H, ,: There is a significant difference

between gender and job satisfaction.

The results of t-test show that only
the respondents’ satisfaction with moral
values item (sig.=,013) differs with regard
to their genders. For other job satisfaction
variables, the null hypothesis is supported.
Female employees are more satisfied than
the male with their ability to do things that
don’t go against their conscience at work.

While the significance of the difference
between the groups of two samples is
examined by t-test, the ANOVA (analysis
of variance) enables to examine the
significance of the variances between
more than two sample groups [23]. The
developed sub-hypotheses of H, , H ,, H
H . H, , and H,, were tested by variance
analysis.

e H,,: There is a significant difference
between age and job satisfaction.
According to results of ANOVA, the

respondents’ satisfaction with the chance

to tell people what to do (authority-
intrinsic satisfaction item) differs with
regard to their ages (sig.=,011). Tukey test
was applied to determine which groups are
differed significantly. According to Tukey
test result, there is significant difference
between the 30-35 years (X:3,32) and 42-
47 years (X:4,33) old employees.

e H, ,: There is a significant difference

satisfaction variables. The respondents’ job
satisfaction does not differ with regard to
their education levels. Therefore, H, ,is not

supported.
e H, ,: There is a significant difference
between department and  job

satisfaction.

H,, is not supported for 19 job
satisfaction items. Only the respondents’
satisfaction with the way company policies
are put into practice in their organization
(extrinsic satisfaction item) differs with
regard to their departments (sig.= ,044).
The significant difference occurs between
finance & accounting (X:2,75) and foreign
accounts (X:4,14) departments.

e H, . There is a significant difference
between  position/title and job
satisfaction.

From the results of variance analysis,
it is observed that H, . is supported for
‘social status’ (sig.= ,011), ‘social service’
(sig.=,036), ‘authority’ (sig.= ,001),
‘responsibility’ (sig.= ,010) and ‘creativity’
(sig.= ,045) intrinsic satisfaction variables.
Therefore, it can be said, the respondents’
satisfaction with the chance to be
somebody in the community (social status)
differs with regard to their positions in
the organization. According to the result,
the respondents who are working as a
department supervisor (X:4,42) and team
leader (X:4,57) are more satisfied with
their social status. The respondents who
have department supervisor title are more
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satisfied with the chance to do things for

otherpeople. The difference occurs between

assistant department supervisor (X:2,33)

and team leader (X:3,71), specialist (X:3,80)

and department supervisor (X:4,07) groups

according to results of Tukey test.

The respondents who are working
as a department supervisor, assistant
department supervisor, and team leader
are more satisfied with the chance to tell
people what to do (authority). According to
Tukey test, there are significant differences
between department supervisor (X:4,35)
and assistant specialist (X:3,26), sales
responsible (X:3,23) groups.

The respondents’ satisfaction with
the freedom to use their own judgment
differs with regard to their positions in
the organization. Department supervisors
and team leaders are more satisfied with
responsibility variable (X:4,57 and X:4,14
respectively). The significant difference
occurs between department supervisor
(X:4,57) and sales responsible (X:3,38)
groups.

The respondents’ satisfaction with the
chance to try their own methods of doing
their jobs (creativity) differs with regard to
their positions in the organization. Tukey
test results showed that there is significant
difference between department supervisor
(X:4,35) and specialist (X:3,38) positions.

* H, . There is a significant difference
between sector experiences and job
satisfaction.

The null hypothesis is supported for all
job satisfaction items except ‘social service’
and ’authority’ intrinsic satisfaction
variables. The respondents’ satisfaction
with social service differs with regard to
their experiences in the sector (sig.=,018).
Therespondents, who have 15 years or more
sector experiences, are more satisfied with
the chance to do things for other people.
The significant difference occurs between
the groups of 15 years and more (X:4,03)
and 1-4 years (X:3,25) sector experiences.

The respondents’ satisfaction with the
chance to tell people what to do (authority)
differs with regard to their experiences in
the sector (sig.=,006). According to Tukey
test, there is significant difference between

15 and more years (X:4,10) and 1-4 years

(X:3,33) sector experiences groups for

authority satisfaction.

e H,: There is a significant difference
between working year in organization
and job satisfaction.

The null hypothesis is supported for all
job satisfaction items except ‘social service’
and ’authority’ intrinsic satisfaction
variables.

The respondents’ satisfaction with social
service differs with regard to their working
years in the organization (sig.= ,043). The
significant difference occurs between the
groups of 15 years and more (X:4,26) and
1-4 years (X:3,37) working years.

The respondents’ satisfaction with the
chance to tell people what to do (authority)
differs with regard to their working years
in the organization (sig.=,001). Tukey test
showed that, the difference occurs between
1-4 years (X:3,32). and 15 and more years
working year groups. The respondents,
who are working in the organization for
15 years or more, are more satisfied with
authority (X:4,40).

5. Discussion and Conclusion

When the job satisfaction items are
analyzed, it is observed that participated
employees do not have worries about
losing their jobs. And as it is expected,
most of the respondents are dissatisfied
with their pay and amount of work
they do. The respondents are neither
satisfied nor dissatisfied with their
chances for advancement on their jobs.
The organizations should provide more
advancement opportunities for their
employees in order to motivate them to be
more productive and creative in their work.

While extrinsic satisfaction items are
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related to organizational (environmental)
factors, intrinsic satisfaction is more
related to personal and intangible issues.
Some differences in the factor loadings
are generally seen in different studies [13,
16, 22, 37]. In this study the achievement
item was loaded on the extrinsic factor.
The respondents might be related their
achievement with the organizational
factors. Similar to the finding of this
research, working conditions which is an
organizational item was loaded on the
extrinsic satisfaction factor in the studies of
[13, 22, 37].

The hypothesis tests show that the
hypotheses are generally supported with
intrinsic satisfaction variables. Only the
company policies and practices which is
an extrinsic satisfaction item differs with
regard to department of respondents.
The respondents whose ages are over 42
years are more satisfied than younger
respondents with their chances to tell
people what to do. This finding is similar
to the views that job satisfaction increases
with age [48, 50, 59, 60].

In contrast with findings of [50, 51, 52,
58, 59], no difference between education
levels and job satisfaction has been found
in this study. According to findings of [49,
60] the level of education does not have a
significant effect on the job satisfaction of
the employees, which is consistent with the
finding of this research.

The upper level position employees
such as department supervisors, assistant
department supervisors and team leaders
are more satisfied with their social status
and authority. Department supervisors and
team leaders are more satisfied with their
freedom to use their own judgment in the
organization and their chances to try their
own methods of doing their jobs. It can be
said that when the position level increases,
the job satisfaction increases similar to
[56] but in adverse with the result of [60].
The respondents who have 15 years or

more sector experiences and working in
their organization for 15 years or more,
are more satisfied with ‘social service’
item. And the respondents who have 10
years or more experience in the sector and
working in the organization for 10 years
or more, are more satisfied with their
authority. There is a common perception as
seniority and working years increase, the
experience of the employee will increase
so the opportunities and job satisfaction
will increase consequently [29], similar to
findings of this study.

6. Limitations and Further Research

Due to time and cost limitations,
the research has only been applied to
the container line agents’ employees
operating in izmir. 11 of the container
line agents agreed to participate in the
survey application. And also, because of
the workloads of the agents and some of
the employees were out of office due to
customer visits, daily work routines and
annual leaves etc. the questionnaire forms
could not be reached to the whole sample
of the research.

In further researches, the application
area can be geographically extended to ship
agencies in Turkey and also to the agencies
in foreign countries in order to make
comparison between Turkey and foreign
countries.
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Tiirkiye kiy1 turizmi yani sira, alternatif turizm gibi turizm tiirleri agisindan da cesitli imkanlara
sahiptir. Turizm tiirlerinin ¢esitliligi goz éntine alindiginda turizm yatirim planlamalarinda tek bir
turizm tiirt yerine birden fazla turizm cesidini iceren turizm koridorlari olusturulmasinin gerekliligi
ortaya ¢tkmaktadir. Bu ¢calisma kapsaminda Tiirkiye’nin turist portféyli ile yatct portféyii incelenmis
ve bu iki sektériin paralellik gésterip gostermedigi analiz edilmistir. Béyle bir analiz ile yatgcilik ve
marinacilik alanlarinda yapilacak yatirimlarda lilkelerin genel turizm énceliklerinin ne oranda
dikkate alinmasi gerektigi hususunda fikir olusturmasit amaglanmistir. Calismada Tiirkiye’nin turizm
ve yatgilik sektorleri sirasi ile incelenmistir. Bu kapsamda T.C. Turizm ve Kiiltiir Bakanligi’'ndan elde
edilen 1990 ile 2015 yillar: arasinda Tiirkiye'yi ziyaret eden turist ve yat miktarlarina istinaden
cizilen serpilme diyagrami ile bahse konu iki degisken arasinda pozitif dogrusal iliski oldugu tespit
edilmistir. Miiteakiben her iki veri setine korelasyon analizi uygulanmigs ve anilan sektérler arasinda
orta ve yliksek seviyede dogrusal bir iliskinin oldugu ortaya konulmustur.

Anahtar Kelimeler: Turizm, Turizm Koridorlari, Yatcilik, Yatci, Korelasyon Analizi.

The Place and Importance of Yacht Tourism in The Tourism Sector

Abstract

Along with coastal tourism, Turkey has various touristic opportunities including alternative tourism.
When we consider the versatility of tourism types, apart from focusing on a specific tourism genre,
there is an emergent need for the development of tourism corridors consisting of more than one genre
while planning tourism investments. This study investigates tourist and yachtsmen profiles in Turkey
and seeks to analyse whether the two segments have anything in common. Such an analysis aims at
making references to the extent countries should take into account the general tourism priorities in
such fields as yachtsmanship and marina management. Within the scope of the study Turkey’s tourism
and yachtsmanship sectors have been scruntinized respectively. In this context the dispersion diagram
pertaining to the number of tourists visiting Turkey as well as the number of yachts between the years
1990-2015, according to statistics obtained from Ministry of Tourism and Culture, has been drawn
and a positive corelation between the two has obtained. Next, corelation analysis has been conducted
of the two data sets and the anaysis has revealed a mid or high positive corelation.

Keywords: Tourism, Tourism Corridors, Yachting, Yachtsmen, Correlation Analysis.
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1. Giris

Tirkiye kiy1 turizminin yani sira,
alternatif turizm (saglik ve termal turizmi,
kis sporlari, dagve doga turizmi, kirsal ve eko
turizm, kongre ve fuar turizmi, kruvaziyer
ve yat turizmi, golf turizmi, vb.) gibi turizm
tirleri agisindan da c¢esitli imkanlara
sahiptir. Bununla birlikte, bu potansiyel
rasyonel anlamda kullanilamamaktadir [1].

Turizm tiirlerinin cesitliligi géz oniine
alindiginda turizm yatirim planlamalarinda
tek bir turizm tiiri yerine birden fazla
turizm c¢esidini iceren turizm Koridorlar
olusturulmasinin gerekliligi ortaya
cikmaktadir. Bu tarz bir planlama ile
kiy1  seridinde  yogunlasmis  turizm
yatirimlarinin sistematik bir sekilde ic
bolgelere yayilmasi saglanabilecektir. Bu
kapsamda turizm yatirimlarinin varis
noktas1 (destinasyon) odakli ve c¢ok
fonksiyonlu olarak gelistirilmesi 6nem arz
etmektedir.

Turizm  sektérd, c¢ok farkli  ve
heterojen istek ve beklentileri bulunan
turistlerin  ihtiyaclarm1  optimum  bir
sekilde karsilayabilmek icin  benzer
istek ve beklentilere sahip turistlere
ozel bir takim hizmetler sunacak sekilde
yapilanmak zorundadir. Bu tarz turizm
yatirimlar1 2000’li yillardan itibaren turist
memnuniyetinin artmasi agisindan faydal
olmustur.

Varisnoktasi (destinasyon) odakliturizm
yatirimlar1 Tiirkiye’de de kisa zamanda
hayata gecirilmis ve golf turizminden
inan¢ turizmine c¢ok farkli alt turizm
alanlar1 olusturulmustur. Boylece gelen
turistlerin beklentilerine 6zel hizmetler
sunulabilmistir. Turizm sektorindeki tim
bu siniflandirma islemleri siire giderken
yatcilik ve marinacilik sektdriinde misteri
tipine 6zel bir yapilanma ¢ogu zaman goz
ardi edilmistir [2].

Tirk marinalarinin ¢ekiciliginin neye
dayandigini tespit etmek maksadiyla
yapilan bir calismada 21 marina yoneticisi
ile gorisiilmiis ve sonug¢ olarak marinalari

cekiciligi  yliksek  hizmet kalitesine
baglamistir. Ayrica uluslararast boyutta
hizmet anlayis1 ile hareket edilmesi
durumunda marina miisterilerinin artacagi
ileri siirilmiistiir. Bunun yani sira marina
miisterilerinin marinalardan daha ¢ok
kiyilarin ¢ekiciligi ile ilgilendiklerini de
belirtmistir. Ancak bu ¢alismada objektif ve
somut veriler yerine marina yoneticilerinin
6znel degerlendirmelerine dayandirilmistir
[3].

Baska bir ¢alismada marinalarin
kurulus safhasinda o6zellikle marina yeri
se¢cimi konusunda; teknik ve miihendislik
alanlarinda yetkili otoritelerin goriislerinin
yani sira bolge halkinin tercihlerinin de
goz oniinde bulundurulmasi gerektigi ve
yer seciminde dogaya ve ekolojik yasama
dikkat edilmesi gerektigini belirtmistir [4].

Tirkiye'nin  yatgiik  sektoriindeki
imkanlarini tam anlamiyla kullanamadigi
iddiaedendiger bir calisma, Tunavasitasiile
Avrupali yatgilarin Karadeniz sahillerinde
yatcilik yapabilecegi fikrini ortaya atmistir.
Tirkiye'nin yatgiik kapasitesi Avrupa
tilkeleri ile karsilastirmali olarak verilmis
ve onlara kiyasla ne kadar diistik kapasiteye
sahip oldugumuz vurgulanmistir.
Tiirkiye’deki yat hareketleri irdelenmis
ve miisteri potansiyeli olarak Ingiltere,
Almanya ve Fransa oncelikli ilkeler olarak
belirlenmistir. ~ Tiirkiye'nin  halihazirda
ihtiyacinin ¢ok altinda marina imkan ve
kabiliyetlerine sahip oldugu gosterilmistir.
Calismada literatiir taramasi ve Istanbul’'da
bulunan 2 marinanin yoneticileri ile
yapilan miilakatlara istinaden SWOT analizi
yapimistir [5].

Marina dizayninda insan faktorlerini
inceleyen baska bir ¢alismada marinalarin
ne tiir ozelliklere sahip olmasi gerektigi
irdelenmistir. Bu kapsamda ideal bir
marina i¢in; dogal sartlar ve topografyanin,
sehir ile olan iliskinin, marinanin mevcut
iletisim alt yapi ile baglantisinin ve yat
limaninin insasiin nasil olmasi gerektigi
anlatilmistir. Bunun yami sira ideal bir

244



Aydogan & Kadioglu / JEMS, 2018; 6(3): 243-254

marinada bulunmas1 gereken Kkolayliklar
aciklanmistir [6].

Istanbul bélgesinin marina ihtiyacini
belirlemek ve olasi marina lokasyonlarini
tespit etmek maksadiyla yapilan bir
calismada Marmara’da marina insasi icin
en uygun yer GIS (Geographic Informaton
System) ve AHP yontemi kullanilarak tespit
edilmistir. Marinalarin sehrin disinda ancak
insanlarin kolayca ve hizlica erisebilecekleri
uygun sahil kesimlerine yapilmasi, bunun
yani sira yatcilarin genellikle yiiksek sosyo-
ekonomik durumlar1 géz 6niine alindiginda
bolgenin demografik yapisinin da analiz
edilmesinin ~ gerektigi ~ vurgulanmistir.
Calisma kapsaminda [stanbul’'un
yaklasik 160 km.lik Marmara sahil seridi
kapsanmistir. Bogaz asir1 yogun trafige sahip
olmas1 ve Karadeniz kiyilarinin yerlesim
birimlerine uzak olmalarindan dolayr bu
bolgeler c¢alismanin disinda birakilmistir.
Calisma kapsaminda ne tiir veriler ile
calisilmas1 gerektigine uzman gorisleri
dogrultusunda karar verilmis ve veriler
Istanbul Biiyiiksehir Belediyesi ile Yildiz
Teknik Universitesi tarafindan yiiriitiilen
“Cevre Plammin Istanbul Sahil Bélgeleri'ne
Etkisi” konulu projesi kapsaminda Tiirkiye

Istatistik Kurumu'ndan elde edilmistir.
Kullanilan tim veriler GCS_ITRF_1996
projeksiyonuna cevrilmistir. Calisma

kapsaminda erozyon, ana ulasim hatlarina
mesafe, tsunami dalga yiiksekligi, deniz dibi
iletim hatlari, deniz dip tabiati, deniz trafigi,
toprak kaymas1 riski, cografik sakincali
bolgeler, arazi durumu ve demografik
veriler kullanilmistir. Bu veriler ArcGIS adh
bir yazilim ile analiz edilmistir. Daha sonra
cikan degerler alan uzmanlarinin gorisleri
dogrultusunda AHP ile analiz edilmistir [7].
Marinalarin birer destinasyon olarak
ele alinmasi gerektigini belirten diger
bir c¢alismada bu destinasyonlarin ¢ekim
unsurlart ile yatgr miisterilerini yatcihiga
iten motivasyon faktorlerini tespit edilmeye
calisilmistir. Ayrica bu faktorlerin yat¢ilarin
bazi profil 6zelliklerine gore farklilik gésterip

gostermedigi de incelenmistir. Bu ¢alisma
sonucunda marina ¢eKkiciliklerinin; giivenlik,
hizmet ve altyapi kalitesi ve itici motivasyon
sebeplerinin ise 6zgiir hissetmek, istedigini
yapabilmek, aile ve arkadaslarla birlikte
vakit gecirmek olarak tespit edilmistir [8].
Ancak bu calisma da objektif ve somut
veriler yerine marina miisterilerinin 6znel
degerlendirmelerine dayandirilmistir.

Bu c¢alisma kapsaminda Tirkiye'nin
turizm portfoyi ile yatcihk portfoyi
incelenmis ve bu iki sektoriin paralellik
gosterip gostermedigi analiz edilmistir.
Boyle bir analiz ile yatcilik ve marinacilik
alanlarinda yapilacak yatirimlarda tlkelerin
genel turizm oOnceliklerinin ne oranda
dikkate alinmasi gerektigi hususunda fikir
olusturmasi amaglanmistir.

1.1. Yat Tanimy, Cesitleri ve Pazar1
ingiltere Denizcilik ve Sahil Giivenlik

Acentesi tarafindan ortaya atilan ve Marshall

Adalari, Malta, Fransa ve italya'nm da taraf

oldugu “Large Commercial Yacht Code” a

gore;

e Kisa Menzilli Yat: 500 GT'dan veya 21
Temmuz 1968’den sonra insa edilmis ise
300 GT’dan daha hafif, azami 14 bofor
kuvvetinde rilizgarda seyir yapabilen
ve sahile 60 mil uzakliktaki bolgelerde
emniyetli seyir yapabilen (safe heaven)
teknelerdir.

e Biiyiik Ticari Yat: 24 mt'den daha uzun
veya 21 Temmuz 1968’den oOnce insa
edilmis ise 150 GT’dan daha agir;12’den
daha az yolcu tasiyan ve spor ve eglence
maksath kullanilan ticari teknelerdir[9].
Yatin tanimi milli olarak 2009/15212

sayill Deniz  Turizmi Yonetmeliginde

yapilmistic Bu tanima gore yatlar, deniz
turizminde kullanilmaya elverisli, 12 veya
daha az yolcu kapasitesine sahip, yolcu veya
balik¢t gemisi olarak nitelendirilemeyen

deniz aracidir [10].

Yata iliskin yapilan bu tanimlarin yam
sira 2004/25509 sayih Amatdr Denizci

Yonetmeliginde 6zel tekne tanimi yapilmistir.
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Bu tanima gore gezi, eglence, spor ve amator
balikgilik gibi faaliyetlerde kullanilmak iizere
imal edilmis, ticari amaca hizmet etmeyen,
boyu 2,5-24 metre arasinda olan tekneler
ozel tekneler olarak adlandirilir[11].

Giinlimiizde siiper yat olarak tanimlanan
(boyu 24 mt’den uzun)cok degisik boy, tonaj
ve tipte yatlar iiretilmektedir (Sekil-1).

300

260
224
200
150 143
100 77 70
% l .
0

24-30mt. 30-40mt. 40-50mt. 50-70 mt. 70+mt.

Sekil 1. 2016 Yili Siiper
Boylarina Gére Dagilimi [12]

Yat Siparislerinin

Siiperyat insa marketini italya, Hollanda,
Tiirkiye, ingiltere, Almanya ve Norveg gibi
Avrupa tlkeleri domine etmekte olup 2016
yilinda verilen 719 adetsiiperyat siparisinin
boy cinsinden % 78’ibu tilkeler tarafindan
karsilanmistir (Sekil 2) [13].

12000
10000 W Yat Siparisi (mt)
8000
6000

4000

o ...--—

ABD ingiltere Almanya  Gin BAE  Norveg

Sekil 2. 2016 Yihi Siiper Yat Siparislerinin

italya Hollanda Tirkiye ~Tayvan

Karsilanma Oranlarinin Ulkelere Gére
Dagilimi[13]

Yatlarin  insa  edildigi tersaneler
incelendiginde [talya’nin Azimut

tersanesinin bugiine dek insa ettigi 346
yat ile diinya ¢apinda ilk sirada yer aldigi
goriilmektedir (Sekil 3) [12].

minsa Edilen Yat Sayisi

/’@
/’Yo
%,

Sekil 3. 2016 Yili Siiper Yat Siparigslerinin Karsilanma
Oranlarmin Ulkelere Gére Dagilimi [12]

Almanya’nin  Liirssen  Tersanesinde
insa edilen M/Y Azzam 180 mt’lik boyu
ile diinyanin en biyik yati nvanini
tasimaktadir (Tablo 1).

Tablo 1. Diinyanin En Bliyiik 5 Yati

1 | 180 | Azzam Lurssen/ 2013
Almanya
Fulk Al Mariotti

2 164 | ¢ lamah Yachts/italya 2016

3 | 164 | Eclipse | BlOM*VOss/ | 5540
Almanya
Lurssen ve

4 162 Dubai Blohm+Voss/ | 2006
Almanya

5 | 156 | Dibar [ LUV | o016
Almanya

Bunun yani sira yatlar liikks yasamin bir
simgesi olarak da on plana ¢ikmaktadir.
Giliniimiizde milyarlarca dolar degerinde,
altin,pirlanta gibi degerli madenlerle
stislenmis ¢cok pahali yatlar {retilmistir.
Bunlardan M/Y History Supreme yaklasik
100 kg. altin donanimi,meteorit tasindan
imal edilmis alabandalar1 ve 4,5 milyar
dolarlik degeri ile diinyanin en liikks yati
tinvanini kazanmistir (Tablo 2).

Calismada yukarida yapilan tanimlara
uyumlu olarak Tirkiye limanarina gelen
ve boylar1 6-25+ mt. arasinda degisen
ve yat olarak belgelendirilmis tekneler
incelenmistir.

2. Yontem

Calismada oncelikle Tiirkiye’'nin
turizm  sektorli, miiteakiben yatcilik
sektorli  incelenmistir  Bu  kapsamda
oncelikle literatiir taranmis ve konu ile
iligkili yayinlanmis makale ve Kkitaplar
incelenmistir. Yapilan ¢alismalarin turizm
ile yat turizmini ayr1 ayri1 ele aldiklari,
bu iki turizm tiriiniin gelisimini ve tlke
ekonomisine olan katkilarini birbirlerinden
bagimsiz olarak inceledikleri, ancak bahse
konu turizm sektorlerinin birbirleri ile olan
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Tablo 2. Diinyanin En Biiyiik 5 Yati

1 4,5 Milyar | M/Y 100 ft. Stuart Hughes | Donatimda yaklasik 100 kg. altin ve
History Ingiltere platin kullanilmistir.
Supreme Meteorit tasindan ve dinazor
fosillerinden imal edilmis 6zel bir siis
alabadasi (duvari) mevcuttur. 2011
Korii tistiinde 68 kg. 24 ayar altindan
imal edilmis bir akvaryum ve 18,5
karatlik miicevherden imal edilmis likor
sisesi bulunmaktadir.
2 1,5 Milyar | M/Y 164 mt. Blohm+Voss 24 kamarasi, 2 yiizme havuzu, bircok
Eclipse Almanya sicak hamamy, iki adet helikopter 2010
platformu ve fiize savunma sistemi
bulunmaktadir.
3 1,1 Milyar | M/Y 152,4 mt. | Yacht Island Yat lizerinde Monako sehrinin
Streets of ingiltere minyatiiri insa edilmistir. Yat
Monaco glivertesine Monte Carlo Kasinosu,
yaris pisti ve Hotel Paris gibi sembolik )
yapilarin kiigiik 6l¢ekli minyattirleri
yapilmistir.
4 650 M/Y 180 mt. Lurssen Diinyanin en biiytik yatidir, bunun yani
Milyon Azzam Almanya sira 30 kts. stirati ile en hizl yatlar 2013
arasinda yer alir.
5 350 M/Y Lurssen ve Bir ¢ok giineslenme alanlari, jakuzileri
Milyon Dubai Blohm+Voss ve havuzlari vardir. [¢ alanlar el yapimi
Almanya mozaikler ve yukaridan yatin igine giren 2006
giin 15181 ile rengi degisen camlar ile
dosenmistir.
iliskilerine deginmedikleri tespit edilmistir.  analizine tabi tutulmustur. Korelasyon

Bunedenle ¢alisma tespit edilen bu literatiir
acigini kapatmak tzere turizm sektorii ile
yat turizmi sektoriiniin arasindaki iliskinin
tespit edilmesi lizerine yogunlasmistir.

Calismada kullanilan veri setleri T.C.
Turizm ve Kiltiir Bakanligi'nin internet
adresinde bulunan Tiirkiye'nin 1990 ile
2015 yillar1 arasindaki turizm ve yat turizmi
istatistiklerinden derlenmistir.

Bu veri setlerinin aralarinda herhangi
biriliski olup olmadigini gorsel olarak tespit
edebilmek maksadiylal990-2015 yilari
arasinda Tirkiye'ye gelen turist sayilari
ile yat sayilarinin serpilme diyagramindan
faydalanilmistir.

Daha sonratespit edilen iliskinin yoniinii
ve derecesini tespit etmek maksadiyla
turizm verileri ile yatgilik verleri korelasyon

analizi bagimli veya bagimsiz degiskenlerin
aralarindaki iliskinin kuvvet ve istikametini
belirlemek amaciyla kulanilan bir istatistik
yontemidir [14].

Korelasyon analizi sonucunda
hesaplanan Pearson kolerasyon katsayisi,
bagimli veya bagimsiz  degiskenler

arasindaki dogrusal iliskinin kuvvet ve
istikametini tespit etmek icin kullanilanilir.
Pearson korelasyon Kkatsayis1 (r) ile
sembolize edilir Bu deger -1 ile +1
arasinda degisim gostermekte olup, -1 ile 0
arasindaki degerler degiskenler arasindaki
negatifistikametliiligkiyi, O ile +1 arasindaki
degerler ise pozitif istikametli iliskiyi
belirtir. Pearson kolerasyon katsaysinin 0’a
esit omas1 degiskenler arasinda herhangi
bir iliskinin olmadigini gosterir[15].
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Pearson korelasyon katsayisinin aldigi
degerlere gore ifade ettigi iliski kuvvet
dereceleri Tablo-3’te gosterilmistir.

Tablo 3. Pearson Korelasyon Katsayisinin Ifade
Ettigi [liski Kuvvet Dereceleri [16]

0,00 - 0,25 Cok zayif diizeyde iliski

0,26-0,9 Zayif diizeyde iligki

0,50 - 0,69 Orta diizeyde iliski

0,70 - 0,89 Yiiksek iliski

0,90 - 1,00 Cok ytiksek iligki
Korelasyon  katsayis1  kullaniminda

dikkat edilmesi gereken ii¢ temel nokta
bulunmaktadir. Bunlar veri setleri arasinda
dogrusal bir iligkinin bulunmasi, 6rnek
sayisinin diisiik yada fazla olmasi1 ve veri
setinde aykir1 degerlerin bulunmamasidir.

Bu kapsamda korelasyon analizinden
once her iki veri setinin (turizm verileri ile
yatgilik verleri) veri yapilar1 analiz edilmis
ve aralarinda dogrusal bir iliski bulunup
bulunmadigl incelenmistir Bu inceleme
gorsel yollarla serpilme diyagramu ¢izilerek
yapilmistir.

Daha sonra ornek sayisi incelenmis ve
calismada kullanilan veri setlerindeki 6rnek
sayllarinin 30’dan az olmasindan dolay1
parametrik olmayan Kendall ve Spearman
Testlerinin uygulanmasina karar verilmistir.
Veri setlerinin aykir1 degerlerin bulunup
bulunmadig1 incelenmis ve aykir1 deger
olmadig tespit edilmistir.

Veri yapilariin incelenmesini miiteakip
veri setleri “SPSS 15 Evaluation “yazilimi
kullanilarak analiz edilmis ve analiz sonuglari
tablolastirilarak veri setleri arasindaki
iliskinin tiirt ve kuvveti ortaya konulmustur.

3. Sonuglar
3.1. Tiirkiye'nin Turizm Portfdyii

Tiirkiye sahip oldugu tarihi ve turistik
giizellikleri ile turistlerin goézde ugrak
yerlerindendir. Bu turistik c¢ekicilik yillara
bagl olarak gittikce artmis ve artmaya

devam etmektedir. T.C. Kiiltliir ve Turizm
Bakanhigi'min verilerine gore Tiirkiye'de
1990 y1linda hemen hemen yarisi yerli, yarisi
ise yabanci olmak iizere yaklasik 7,5 milyon
turist bulunmaktadir. Turist sayis1 zaman
zaman azalma gosterse de yillara bagl olarak
artmis ve 2015 yilinda 23 milyon civarinda
yabanci, 20 milyon civarinda yerli olmak
lizere toplam 43 milyon civarina ulagmistir
[16]. Bu kapsamda Tiirkiye'nin turizm
potansiyelinin y1llik ortalama %8’likbir artis
ile son 25y1lda toplam %570 oraninda artis
gosterdigini soylemek mimkiindiir.

Turizm  gelirleri agisindan  turist
sayllarinin yani sira turistlerin konaklama
siireleri de 6nemlidir. Turistlerin ortalama
konaklama stireleri incelendiginde 1990’da
2,7 glin olan ortalamanin 15 yil igerisinde
3,9 giine kadar c¢iktig1 goriilmektedir [16].

Tiirkiye'ye gelen turistler milliyetlerine
gore incelendiginde; 2015 yili verilerine
gore Alman turistlerin %23’lik bir oran
ile en kalabalik grubu olusturdugu, bu
ilkeyi %11 ile Rusya'nin takip ettigi
goriilmektedir. Turist portfoyii bolgesel
bazli incelendiginde ise %55’lik bir oran
ile Avrupan’nin ilk sirada geldigi bu bolgeyi
%17 ile Bagimsiz Devletler Toplulugu'nun
(%171’i Rusya Federasyonu), ve %16 ile
Asya iilkelerinin takip ettigi goriilmektedir.

Turistler Turkiye’de agirlikli olarak
Mugla, Aydin, Antalya, izmir ve Istanbul
cevrelerini tercih etmektedirler. En fazla
turist %49’luk bir oranla Antalya’ya
gelmekte, bu sehri % 27 ile [stanbul ve %12
ile Mugla takip etmektedir (Sekil 4).

20000000

15000000 mYabanci M Yerli mWToplam

10000000

\
5000000 ’7‘ I ‘
. I=A __ ml ___ a_m

istanbul izmir Antalya Aydin Mugla

Sekil 4. 2015 Yili Turist Sayillarinin lllere Gére
Dagilimi [17]

3.2. Tiirkiye’nin Yatcilik Portfoyii
Tirkiye'deki yat turizmi son 25 yilda

hizli bir gelisme gostermistir. 1986’da 57

olan yat isletme sayis1 2010 yilina kadar
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kademeli bir artisla 76'ya ulasmis, 2011
yilinda ise %420°1ik bir artisla 326’ya bir
sonraki yil ise %290’k bir arisla 954’e
kadar cikmistir (Sekil 5).

Yat isletme sayisina paralel olarak
Tirkiye’'ve gelen yat sayisi da gelisme
gostermistir. Tiirkiye limanlarina gelen yat
sayis1 1986 yilinda 226’s1 yerli, 378’i yabanci
olmak tizere toplam 604 iken bu say1 2012
yilinda %340’k artisla 2075’e ulasmistir.
2015 itibariyla Tirkiye limanlarina ugrayan
yat sayisi 1.529"u yerli, 826’s1 yabanci olmak
tizere toplam 2.355 olmustur (Sekil 6). Bu
kapsamda Tiirkiye yat turizm potansiyelinin
yillik ortalama %6,5'luk bir artis ile son

15 yilda toplam %390 oraninda artis
gosterdigini soylemek mimkiindiir.
Tirkiye’deki  yat  turizmi  genel
olarak Mugla, Izmir, Antalya ve Istanbul
bolgelerinde yogunluk gdstermektedir. 2015
yiliicerisinde Tiirkiye'ye gelen yatlarin %70’i
Mugla’'ya, %9’u izmir'e, %7’si Istanbul’a
ve %6’s1 Antalya'ya gelmistir (Sekil 7).
Goriilecegi iizere Mugla ili yat turizminde
merkezi bir rol tistlenmektedir. Yat turizmi
Mugla ili 6zelinde incelendiginde yatlarin %
29’'unun Marmaris’e, %20’sinin Bodrum’a,
%16’simin Fethiye'ye, %15’inin Gocek'e ve
%15’inin Datga’ya geldigi goriilmektedir.
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Sekil 5. Tiirkiye’deki Yat Isletmelerinin Yillara Gére Gelisimi [11]
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Sekil 6. Tiirk Limanlarina Ugrayan Yatlarin Yillara Gére Dagilimi [11]
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Sekil 7. Tiirkiye'ye Gelen Yatlarin Sehirlere Gore Dagilimi [17]
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Sekil 8. Tiirkiye'ye Yatlar Ile Gelen Turist Miktarlarinin Sehirlere Gére Dagilimi [17]

3000
2
=
& 2500
S
® 2000
>
c
% 1500
(G] o0
£ 1000 e e o o &P o
()
=
< 500
=
3
’—
0
0 10000000 20000000

1 Toplam
-l mmi I I
istanbul izmir Mersin Mugla Diger
@ [ )
L J
o
® 9
[}
® (]
30000000 40000000 50000000

Tlrkiye'ye Gelen Turist Sayisi

Sekil 9. Tiirkiye'ye Gelen Turist Miktari ile Yat Sayisinin Serpilme Diyagrami

Yatlarile birlikte gelen turistlerin sayilari
incelendiginde Mugla, Antalya, izmir ve
Istanbul’un 6n plana giktig1 gériilmektedir.
2015 yili igerisinde Tirkiye'ye yat ile gelen
turistlerin %73’tniin Mugla'yi,

%9’unun izmir’i, %6’smin Antalya’yl
ve %6'smin  Istanbul'u tercih ettigi
gorilmektedir (Sekil 8).

3.3. Verilerin islenmesi

1990-2015 yilar1 arasinda Tirkiye'ye
gelen turist sayilar1 ile yat sayilar
arasinda ne tiir bir iliski oldugunu tespit
edebilmek i¢in her iki veri setine ait
serpilme diyagrami ¢izilmistir.Serpilme
diyagraminda goriilecegi lizere turist sayisi
artarken, yat sayisi da artis gostermektedir
(Sekil 9). Bu durum iki degisken arasinda
pozitif dogrusal bir iliski (r>0) oldugunu
gostermektedir [14].

Her iki veri setinde de 26 adet veri

bulundugu i¢in (<30) parametrik bir
yontem olan Pearson kolerasyon analizi
yerine parametrik olmayan Kendall ve
Spearman  Testlerinin  uygulanmasina
karar verilmistir. Spearman ve Kendall
kolerasyon katsayilar1 Pearson kolerasyon
katsayis1 gibi -1 ile +1 arasinda degerler
alir. Bu deger her iki degisken arasindaki
dogrusal iliskinin kuvvetini gosterir.
Calisma kapsaminda HO hipotezi
olarak “Tirkiye’ye gelen turist miktari
ile yat sayisi arasinda bir iliski yoktur”
olarak belirlenmistir. Miiteakiben
Tablo 4’te bulunan SPSS ¢iktisinda da
goriilecegi tlizere Kendall ve Spearman
analizleri uygulanmistir. Kendall tablosuna
bakildiginda p degeri 0,00<0,01 oldugu
icin - HO  hipotezi reddedileceginden
Tiirkiye'ye gelen turist miktar1 ile yat
miktar1 arasinda anlamli bir iliski oldugu
goriilecektir. Kendall korelasyon katsayisi
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Tablo 4. Korelasyon Test Sonuclari

Korelasyon 1,000 ,577(*%)
Katsayis1
T#;ﬁ};f I{’ﬁk(izlr‘j“ Cift Kuyruklu T 1000
Testi
Kendall'in N 26 26
Tau B Testi
Korelasyon ,577(*%) 1,000
Katsayis1
fursyeye Celen it kuyrukda T | ,000
y Testi
N 26 26
Korelasyon 1,000 ,722(*%)
Katsayisi
Tiirkiye'ye Gelen .
Turi}s,t K/Iiktarl Cift Kuyruklu T ,000
Testi
Spearman'in N 26 26
Rho Testi
Korelasyon J722(%%) 1,000
Katsayis1
Tu“;zesie gfle“ Gift Kuyruklu T ,000
y Testi
26 26

0,577 oldugundan degiskenler arasindaki
iliski pozitif ve orta seviyede olarak
yorumlanir. Ayni tablonun alt kisminda
yer alan Spearman’s rho satirinda p
degeri 0,00<0.01 oldugundan HO hipotezi
reddedilir, bu da Tiirkiye’ye gelen turist
miktar1 ile yat miktar1 arasinda anlaml
bir iliski oldugu seklinde yorumlanacaktir.
Spearman’s rho katsayisinin 0,722 olmasi
nedeniyle degiskenler arasindaki iliskinin
ylksek seviyede olduguna karar verilir.

4. Tartisma

Tiirkiye sahip oldugu dogal, tarihi ve
cografi giizellikleri ile turizm sektoriinde
hizla ilerleyerek diinya capinda etkili bir
aktor olmayr basarmistir. Bu basarinin
altinda giintin gereklerini ve miisterilerin
beklentilerini iyi anlayip ona goére hizmet
lretme stratejisi yatmaktadir. Bu strateji
beraberinde her talebe ayni tiir hizmet
sunma mantigindan kurtulup, varis noktasi
(destinasyon) odakli ve c¢ok fonksiyonlu

hizmet sunma mantigina sahip olmay1
gerektirmektedir.

Yapilan c¢alismada oncelikle turizm
sektoriic  incelenmistir  Bu kapsamda
Tirkiye turizminin 1990’1  yillardan
itibaren kademeli bir sekilde gelistigi, gerek
yerli gerekse yabanci turist miktarinin
son 25 yil icerisinde bes Kkattan fazla
artis gosterdigi, bununla birlikte turizm
gelirlerinde 6nemli bir faktori olusturan
konaklama siirelerinde yiizde elliye yakin
bir slire uzamasi meydana geldigi resmi
kayitlara istinaden tespit edilmistir.
Ayrica, Tiirkiye‘ye gelen turistlerin yaridan
fazlasin1 Avrupali turistlerin olusturdugu,
bunu Rusya ve diger Asya tlkelerin takip
ettigi gorilmistir. Bahse konu turistlerin
Tiirkiye’de oncelikli olarak Antalya ve
[stanbul sehirlerini tercih ettikleri, bu
yerleri Izmir, Aydin, Mugla gibi Ege ve
Akdeniz kiyillarinda bulunan yerlesim
yerlerinin takip ettikleri tespit edilmistir.

Calismanin ikinci asamasinda ise yateilik
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sektorii mercek altina alinmistir. Tlirkiye’de
bu sektoriinde turizm sektdriine paralel
bir sekilde kademeli olarak gelistigi, yat
isletme sayisinin 1980’lerin ortalarindan
2010 yilina kadar disiik bir egimle, bu
yildan itibaren ise ¢ok dik bir ivme ile artis
gosterdigi tespit edilmistir. Bunun yani sira
yat isletme sayisindaki artisin beraberinde
Tirkiye'ye gelen yat ve yatgl sayisim1 da
artirdigl ve son 25 yil icerisinde yatgilik
sektoriinlin turizm sektériine cok benzer bir
oranda olacak sekilde, yaklasik dort kathik
bir blyltme gosterdigi tespit edilmistir.
Tiirkiye’ye gelen yatcilarin %70’lik gibi cok
biiyiik bir kismini olusturanlarin Mugla
ilini tercih ettikleri, bu sehri ise Izmir ve
Istanbul’un takip ettigi belirlenmistir.
Miiteakiben, her iki sektore iliskin tespit
edilen resmi veriler, istatistiki yontemler ile
analiz edilerek bu iki sektor arasinda orta
ve yliksek seviyede dogrusal bir iliskinin
oldugu ortaya konulmustur. Bu kapsamda
tilke turizminin bir alt kolu olan yatgilik ve
marinaciligin, genel turizm egilimlerinden
bagimsiz olarak disiiniilemeyecegi,
marinacilik faaliyetlerinin planlanmasinda
hizmet kalitesi ve uluslararasi boyutta
hizmet anlayisinin [3] tek basina yeterli bir
planlama faktori olmadig tespit edilmistir.
Ayrica marinalarin kurulus safhalarinda
ozellikle marina yeri secimi konusunda
teknik ve miihendislik alanlarinda yetkili
otoritelerin goriisleri ve bolge halkinin
tercihleri [4] ile erozyon, ana ulasim
hatlarina mesafe, tsunami dalga yiiksekligi,
deniz dibi iletim hatlari, deniz dip tabiaty,
deniz trafigi, toprak kaymasi1 riski,
cografik sakincali bolgeler, arazi durumu
ve demografik veriler gibi osinografik ve
topografik faktorlerin [7] yani sira bdlgenin
turizm potansiyelinin de kesinlikle dikkate
alinmasi gerektigi degerlendirilmistir.
Calisma ile oldukga yakin bir ana fikre
sahip olan, marinalarin birer destinasyon
olarak ele alinmasi1 gerektigini belirten ve
bu destinasyonlarin ¢ekim unsurlari ile
yat¢1 miisterilerini yatciliga iten motivasyon

faktorlerini tespit etmeyi amaglayan
calisma [8] ve literatiirde mevcut diger
bir cok calismada veri seti olarak marina
yoneticileri veya marina miisterilerine
uygulanan  anketlerden elde edilen
sonuglarin kullanildigi, bu durumun ise
6znel yorumlara istinaden degerlendirme
yapilmasina yol actigi tespit edilmistir.
Bu agidan degerlendirildiginde yapilan
calismanin yatcilik ve marinacilik trendleri
ile genel turizm trendleri arasindaki iliskiyi
resmi objektif veriler ile ortaya koyarak
bu husustaki literatir acgigini kapattigi
degerlendirilmistir.

Bunun yam sira ¢alisma kapsaminda
Tiirkiye turizmi ile marinacilik sektériiniin
benzer  cografi  bolgelerde  gelisme
sagladiklari, ancak bu bdlgesel benzerligin
sehir bazli incelemede Kkiiciik c¢apta
ayrismalar gosterdigi tespit edilmistir.
Ornegin Antalya, Tiirkiye turizminde
en oOn sirada yer almasina ragmen,
marinacilik  sektoriinde bu pozisyonu
Mugla’'ya  devretmistir  Bu  hususun,
marinacilik sektoriiniin turizm sektorii
ile paralellik gdstermesine ragmen,
marina planlamalarinda osinografik ve
topografik sartlarin hi¢cbir zaman goz ardi
edilemeyecegi gerceginden kaynaklandigi
degerlendirilmistir.

Bu degerlendirmeye istinaden gelecekte
yapilacak marinalarin yer tespitinde,
osinografik ve topografik sartlarin yani
sira turizm agisindan cazibesi yiiksek
destinasyonlarin ve bu destinasyonlarda
icra edilen turizm tiirlerinin de karar
faktorii olarak kullanilmasi uygun olacaktir.
Ornegin izmir’de bulunan ve Hiristiyanligin
kutsal hac yerlerinden kabul edilen
Meryem Ana Evi'ne istinaden yapilan
inan¢ turizminin boélgedeki marinacilik
faaliyetleri ile iliskilendirilmesi gerek
marinacilik gerekse inang turizmine olumlu
katkilar saglayacaktir.

Ayrica turistlerin milliyetleri, kiiltiirel
yapilari ve dini gortsleri ile tercih ettikleri
turizm tirleri ve destinasyonlarinin analiz
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edilmesi sonucunda elde edilecek veriler
15181inda, belirli turist gruplarina ozel
destinasyonlar1 iceren ve destinasyonlar
arast intikallerin yatlar ile yapildig
alternatif bir turizm tiiriiniin iilke turizmine
katki saglayacagi degerlendirilmektedir.
Yatcillk ve turizm sektorii arasindaki
iliski incelenirken yatcilar ve turistlerin
milliyetleri ve geldikleri {lkeler ile
Tiirkiye’de tercih ettikleri bolgeler analizlere
dahil edilmemistir. Bu hususun yapilacak
miiteakip calismalarda incelenmesi gereken
bir literatiir acig1 oldugu distinilmiistiir.
Sonug¢ olarak, yatciik ve marinacilik
sektoriniin turizm sektoriinden
bagimsiz olarak diisliniilemeyecegi, yat
turizmi planlama g¢alismalarinda; yatgi
turistlerin  turistik maksath faaliyet
beklentilerinin, dini ve milli tercihleri de
gbz onlinde bulundurularak, varis noktasi
(destinasyon) odakli ve c¢ok fonksiyonlu
olarak yapilmasinin bir karar faktorii olarak
kullanilabilecegi degerlendirilmektedir.
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Abstract

Project cargo logistics, with its idiosyncratic logistics processes and transportation of large, heavy and
high-value cargoes, is a developing industry in Turkey. Value creation for project cargo transportation
plays a critical role in gaining competitiveness in such a unique industry. Hence, the duties of related
parties, the main value creation enablers, value creation outcomes and the barriers restricting such
value creation should be explored. This paper sets out to provide an understanding on value creation
concept of project cargo logistics. Its purpose is to identify the critical enablers of value creation as
well as the main outcomes of value creation. An exploratory Delphi study with two rounds is employed.
Key enablers include the partner-related and project cargo logistics operations-related dimensions.
Critical outcomes have been classified as operational efficiency, service effectiveness and technology
adoption/innovation. Findings can assist both operators and governmental bodies in aligning their
services and procedures within the value creation perspective.

Keywords: Project Cargo Logistics, Delphi Study, Value Creation, Turkey.

Proje Yiik Lojistiginde Deger Yaratimi: Bir Delfi Calismasi

0z

Proje ylik lojistigi, genis, agir ve yiiksek degerli yiiklerin tasinmasi ve kendine ézgii lojistik siiregleri
ile Tiirkiye'de gelismekte olan bir sektérdiir. Proje ylik lojistiginde deger yaratma, rekabet giicii elde
etmede énemli bir rol oynamaktadir. Bu nedenle, ilgili taraflarin gérevleri, temel deger yaratici
dgeler, deger olusum ciktilari ve deger olusumunu engelleyen bariyerlerin incelenmesi gerekmektedir.
Bu ¢alisma, proje ylik lojistiginde degeri yaratma kavramina yonelik bir bakis acist saglamaktadir.
Calisma, deger yaratici 6geler ile ve deger yaratmanin ana sonuglarini tanimlamayi amaglamaktadir.
Calismada yéntem olarak Delphi kullanilmaktadir. Deger yaratmanin ana sonuglart operasyonel
etkinlik, hizmet etkililigi ve teknolojiye uyum/yenilik olarak siniflandirilmistir. Bulgular, hem
uygulayicilara hem de devlet kurumlarina, hizmetlerini ve prosediirlerini deger yaratma perspektifine
uyumlu hale getirmede yardimci olabilir.
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1. Introduction

Logistics is considered as a value-
creating driver for the customers [1, 2]
and characteristics of logistics services
provided to the customers determine
the features of the value created. Some
challenges in meeting the expectations
of the customers in logistics services
are discussed in the literature [3, 4, 2].
Such challenges are evaluated in terms of
difficulties in balancing value and related
costs and update of services based on the
drivers of value [5, 4, 3]and building of
relationship experiences encouraging a
deeper understanding of value creation
[2]. Reflections of such challenges can be
catastrophic in the project cargo logistics
operations where such cargoes pose
different transportation challenges than
traditional cargoes and each delivery is
different from another [6]. Despite the
increasing attention on project cargo
in logistics industry due to the specific
requirements of this type of cargo, current
literature lacks studies concentrated
on project cargo logistics. The relevant
literature also overlooks critical enablers
in project cargo logistics. The same applies
to the studies focusing on Turkey’s project
cargo logistics.

Turkey is strategically located in the
proximity of energy resources and trade
routes and its foreign trade volume has
increased from $88 billion in 2002 to $391
billion in 2017. Transportation and energy
infrastructure projects dominate the public-
private-partnership market in Turkey and
infrastructure investments totaling up to
362 billion Turkish Liras were realized
including various projects in road, railway,
maritime and air transport [7]. Considering
favorable conditions for the development
of project cargo logistics both from the
perspectives of energy infrastructure
projects and infrastructure investment in
Turkey, there is a gap in the literature in
evaluating the current situation of project

cargo operations in Turkey. This paper
focuses on the perspectives of different
actors in the project cargo logistics through
a Delphi study. Since each project cargo
operation has unique characteristics, to
what extent the logistics system satisfies
the specific requirements of each project
has become a critical determinant for
project cargo logistics operations in Turkey.
Project cargo logistics is unique in terms of
the size, weight, and characteristics of the
cargo as well as the considerable distinction
of the logistics processes. Therefore, it is
critical to put an emphasis on the project
cargo logistics concept considering the
main components and enablers in value
creation. Hence, this study aims to identify
the critical enablers of value creation in
project cargo logistics through Delphi. The
study also attempts to reveal the main
barriers for project cargo logistics and the
possible outcomes in the case of project
cargo logistics value creation. The study is
guided by three research questions:

1. Whatare the critical enablers for project
cargo logistics value creation in Turkey?

2. What are the barriers preventing the
development of project cargo logistics
operations in Turkey?

3. What are the main outcomes for project
cargo logistics value creation in Turkey?
An introduction to project cargo

logistics and value creation in project cargo

logistics is given in the following sections.

Thereafter, the methodology of the study

is presented, followed by the findings and

discussion.

2. Project Cargo Logistics

Project cargo can be considered as
heavy-lift, break bulk or out-of-gauge
cargoes. UK P&I Club [8] defines project
cargo as cargo or equipment that may
be large, heavy or out-of-gauge, which
may require specialized stowage, lifting,
handling, may consist of high value or
critical items and involve numerous goods
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connected to the same project, and may be
loaded from different ports. According to
Sar1 [9], project cargo logistics, as a niche
area, is a transportation of the cargoes
that are large, heavy, high value or critical
pieces of equipment from one point to a
destination with special tools by means of
measures. Damage and loss of project cargo
can cause very large costs, extensive delays
and potentially lengthy and expensive
litigation [8]. Due to the existence of a
combination of different phases and actors
and complex nature of delivery processes,
it requires governing special caution and
planning to ensure fluent transportation
[10]. The process and the key success
factors are described as planning and
scheduling; determination of the route,
cost analysis and research; creating an
optimal budget with cost and related
benefit analysis, operational suitability;
checking the availability and applicability
of the required team and equipment,
regulatory compliance: obtaining clearance
from local authorities for operations
required by operations, operation phase;
operations realized in accordance with
the plan, controlling and supervision;
control of the suitability of operations for
the environment and human health [11].
All these point to the fact that the project
cargo delivery process is particularly
specialized work that strongly needs a pro-
active planning structure in order to avoid
problems that may occur.

There are critical investments for
transportation projects in Turkey. Turkey
is expected to play a critical role in future
projects to be carried out in Caucasus,
Middle East, and North Africa utilizing
the benefits of its geographical position
[12]. According to The International
Transporters Association (UND) research,
project cargo logistics has risen to the
first place with a 17% market share in the
logistics industry. Approximately 23% of
logistics companies are specialized in this

area. As Turkey aims to be an actor in the
global economy, increasing investment
in industry, energy, and logistics leads to
an increase in the share of project cargo
operations. According to experts, Turkey
remarkably has become conspicuous by
new nuclear plants, pipelines that enable
the construction of energy bridges [13]
and power plants. Advanced transportation
is vital for the carriage of large-scale
investments. Energy investments have also
become the heart of project cargo. The
Turkish government is expected to have
invested $122 billion in the energy sector
by 2023. There will be opportunities for
‘project cargo' operations through natural
gas and oil projects, nuclear power plants,
and the construction of new Istanbul
airport [14].

3. Project Cargo Logistics Value Creation

Value concept has received great
attention as a major area for study in the
marketing discipline [15, 16] and value is
basically defined as a trade-off between
benefits and sacrifices [17].According to
Vargo et al.[18], value creation plays a very
critical role in the economic exchange. From
the competitive advantage of a firm view,
Porter [19] identifies two main perspectives
for the demonstration of value. The first
perspective is about the perception of
value as the certain amount of cost that the
customers pay for company’s products or
services. The second perspective focuses
on the view that value is obtained through
the successful execution of nine separate
activities, namely value chain[20]. Logistics
processes constitute a major role in value
chain. Most of the primary activities taking
place in the value chain are integrated to
the logistics processes such as inbound
and outbound logistics activities. Hence,
generation of logistics value is critical for
organizations to achieve competitiveness
and create superior value for their
customers.
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Logistics customer value is generally
created through effectiveness, efficiency,
and/or differentiation. According to Baudin
[21],in logistics, the ultimate goals are
to increase organizational efficiency and
effectiveness. Logistics efficiency depends
on how a company can provide its services
at a lower cost and faster speed; and
effectiveness can be reflected in how the
organization provides the organization
with more flexibility, more responsiveness,
and reliability [22]. Wang et al. [23] propose
that the total customer value concept
is complex and consists of four main
categories: service, quality, lead-time, and
cost. Similarly, according to Mentzer et al.
[24], customer service, cost/profit balance,
and quality can create logistics value, which
is also a competitive advantage. Logistics
is considered as a critical component for
value creation in many industries especially
in terms of providing customized services
for the customers. When considering the
role of supply chain management for the
transportation, logistics managers have
experienced a paradigm shift from logistics
cost cutting to more flexible and specialized
offerings. While, Saat¢ioglu and Saygili [25]
indicate that supply products and services
to target market and consumers should be
under suitable conditions of place, time and
price, total cost needs to be reduced and
demand needs to be met on time. Today
logistics service providers must be ready
to adapt to the changing customer needs;
therefore, supplier-customer-relationships
can be flexible to ensure maximum value
creation for the customer. Considering
the project cargo logistics perspective,
creation of value is vital since each project’s
performance is determined according to
the value created by the service providers.

Project-cargo  logistics  operations
involve the use of various transportation
modes, and maritime logistics operations
play a critical role in the process. Panayides
and Song [26]state that arrangement of

the physical flow of goods in maritime
transport, organization of the information
flows between the parties as well as the
execution of interfaces in the overall
chain constitute the maritime logistics
concept. The related parties range from
manufacturers to end customers involved
in maritime logistics chain. Lai et al.[22]
group maritime logistics value criteria
into two as efficiency related value (cost,
assets) and effectiveness related value
(reliability, flexibility, and responsiveness).
Similarly, project cargo logistics value
can be achieved by focusing on [27] each
project’s efficiency in terms of the main
cost items and the assets required to run
the operations safely and [8] effectiveness
where there must be high level of flexibility
in the operational levels, reliability in
mostly the delivery processes of project
cargoes and responsiveness to the needs
and requirements of the customers since
the cargo is mostly risky and high-value
cargo.

In maritime logistics operations, while
there are three key players of maritime
transportation as shipping companies,
port operators, and freight forwarders
[28], additional parties as logistics service
providers, road transportation companies,
shipping agencies, and brokers can also
be needed in project cargo logistics value
creation. Compared to the traditional role
of ports, recent years have witnessed a
dramatic change in port logistics systems
where various value-adding services have
been added to the service scope of ports.
The main parties taking the overall control
and logistics of the project cargo can also
provide such value-adding services. There
are various implementations of Porter’s
[19] value chain to shipping and logistics
cases. For instance, Song and Panayides
[29] adapted value chain to maritime
logistics in order to identify the main stages
and activities in maritime logistics value
chain. A similar approach may also be taken
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for project cargo logistics operations. Value
creation in project cargo involves many
participants in order to satisfy customer's
needs. Value creation needs integration and
collaboration between all actors so that the
partner selection component is viewed as
a prerequisite to successful project cargo
logistics value creation. In the project cargo
process, all coordination and planning
should be managed effectively with possible
risk analysis and use of required modes of
transport. Elimination of barriers, which
impedes the creation of a true project-cargo
logistics value, is also required. Lastly, value
creation is achieved by the integration of
critical elements of operational efficiency,
service effectiveness with high quality, and
technology adoption/innovation. Especially
in terms of project cargo logistics, which
mostly includes high value and hazardous
cargoes; experienced staff, equipment,
financial strength, governmental support,
IT background are considered crucial in
order to create superior value.

Although  project cargo logistics
operationsattracting considerable attention
and investment opportunities both in the
world and in Turkey require specialized
work, expertise, control and planning,
related literature in project cargo logistics
is quite scarce. Depending on the evolving
nature of project cargo operations, studies
on the relevant area are also quite new.
By focusing on the shipping perspective
of project cargo operations, Fagerholt et
al. [6] present a mathematical model for
ship routing and scheduling problem by
considering stowage onboard and cargo
coupling issues. Apart from the shipping
perspective, road network in project
cargo operations is studied and criteria
are suggested for planning and designing
project cargo transportation routes [30].
Petraska and PalSaitis [31] suggest an
instrument for evaluation of the overall
route for project cargoes transportation.
Another study concentrates on identifying

the characteristics and success factors of
project cargo operations by presenting
a lean system including the key parts for
project delivery [32]. By focusing on a
specific region, namely Barents Region,
Aamuvuori [10] discusses the main barriers
and opportunities in project cargo logistics
by focusing on two project deliveries. From
Turkey’s perspective, Sar1 [9] highlights the
permits and regulations to be considered
during project cargo logistics operations by
concentrating on legal issues. Considering
such scarce literature, it is observed that
mainly routing-related issues, as well
as criteria determination for achieving
success in project cargo operations, have
been studied by foreign scholars recently.
However, critical components to be
considered in project cargo logistics by
focusing on a value creation perspective
have not been discussed from Turkey’s
perspective. Besides, exploratory research
focusing on the determination of the critical
steps for project cargo value creation
is needed in such a limited academic
field. Hence, proposing the critical steps
starting from partner selection to project
cargo logistics value creation through the
discussion of barriers as well as the project
cargo logistics process is considered as the
main motivation of the study.

4. Methodology

Exploratory Delphi study has been
employed to assess the main factors in
project cargo value creation in Turkey.
Since there is limited research in the
relevant literature both in project cargo
logistics and critical components for value
creation, an exploratory Delphi study has
been employed. As Turoff [33] outlines,
the use of Delphi method is appropriate
for exploring the current research field and
exposing underlying assumptions leading
to different judgements. Since there are
various actors involved in project cargo
logistics and components of project cargo
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logistics as well as value creation are not
previously determined in Turkey, such
Delphi approach is considered appropriate
for the study. Delphi study is defined as an
iterative process for combining opinions
into group consensus [34] and for seeking
out information for the generation of
consensus [33]. Considering the research
questions and the aim of the research,
common points regarding the main
components of value creation in project
cargo logistics as well as the main barriers
in Turkey have been investigated. Extraction
of common points obtained from various
actors in the industry would be possible
through the use of such technique rather
than other qualitative research methods
(e.g. qualitative interviews). Loo [35]
highlights the main advantages of Delphi
approach over other group methods such
as nominal group technique, focus groups
that experts are not pressured by other
participants and each participant generates
his/her own idea independently. Secondly,
interpersonal conflicts and communication
problems do not exist because panel
members do not interact. In addition,
Delphi studies overcome the time and cost
problems that may prevent experts from
meeting at a single place and time [36].
Also, it has considerable benefits in terms
of the research in which representatives
from competing companies are involved
in the study. Since most of the participants
located in Istanbul and some of the experts
are from competing companies, such a
technique is also considered appropriate.
Several different types of Delphi
techniques have been developed or
identified as numeric, policy or historic
[37], or as classical, policy, and decision
Delphi methods [38, 39]. Classical Delphi
is a decision- making tool and a forum for
facts [39] that has been used in many Delphi
studies and this type has been chosen in this
research. Linstone and Turoff [40] point
out that the Delphi technique is a research

method for building communication
between groups of people for dealing with a
certain problem. The main aim of the Delphi
techniqueis to collect various opinions from
a group of experts supported by a series
of questionnaires integrated with opinion
feedback [41]. Having a consensus is
important in this case since the researchers
can understand the critical issues or
components in their research and facilitate
their framework conceptualization process
[42].The main stages of the Delphi study
are shown in Figure 1.

Development of the research questions
and the Delphi questionnaire

Selection of experts (sampling)

Pilot study (2 experts) and revision of
the questionnaire

Delphi Study (Round 1)

Analysis of the consensus and
responses of Round 1

Delphi Study (Round 2)

Analysis of the consensus and
responses of Round 2

| Evaluation of findings |

Figure 1. Delphi Procedure of the Study

4.1. Questionnaire Development
Considering the critical components
in the project cargo logistics process and
value creation, the authors have suggested
critical enablers, possible barriers and value
creation outcomes. Such enablers, barriers
and outcomes have been borrowed from the
related literature on project cargo logistics,
logistics value and maritime logistics value.
Statements in the Delphi questionnaire have
mainly been developed considering the
related literature. Figure 2 shows the main
enablers, barriers, and outcomes within
project cargo logistics value creation. As
seen in Figure 2, two enablers exist for the
generation of project cargo logistics value
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Enablers

IEIE\

Project cargo logistics
value creation outcomes

Partner-related

e Equipment

availability
e Experience
¢ Information
sharing

Project cargo
logistics
operations-

¢ Planning
¢ Risk analysis
e Use of
alternative
transport
modes

e Operational
efficiency
e Service
effectiveness
e Technology
adoption/
innovation

N /

’ Barriers ‘
*Legalissues *Port infrastructure

*Warehousing facilities *Hinterland distribution

Figure 2. Components in the Delphi Study

outcomes as; partner-related and project
cargo logistics operations-related.
Partner-related: As seen in Figure
2, the first enabler in the Delphi study
is a partner-related enabler. Project
cargo logistics services are considered as
complex operations requiring security and
attention. Selecting true partners in the
execution of project cargo logistics services
is expected to minimize the risks and
difficulties throughout the overall process.
Considering related literature on project
cargo logistics, three main dimensions as
equipment availability, experience, and
information sharing have been considered.
Specific equipment used in project
cargo operations facilitate the movement
of project cargoes without possible risk and
damage to the cargoes so that the parties
providing such services should consider
possible investment schemes to use specific
handling equipment. By shedding light on
the importance of equipment availability
and use in project cargo operations,
Andersson et al. [27]; Fagerholt et al.

[6] state that actors should consider the
availability and the type of the handling
equipment required for specific project

cargo. Hence, equipment availability
dimension has been added.
In project cargo operations, the

presence of parties who are committed
and cooperative is required to ensure the
smooth flow of project cargoes. Heidemann
and Gehbauer [32] assert that effective
communication and information sharing
between actors results in time savings and
increased customer satisfaction. Experience
of the actors involved in the project cargo
logistics is also another critical factor. When
the actors involved in the project cargo
logistics have low levels of experience,
it is much harder to conduct effective
project cargo operations. Experienced
partners orchestrate the overall process,
even starting from the manufacturing
stage of the equipment or units to be
transported. Project cargo logistics’ unique
requirements necessitate the consultancy
of experienced logistics experts together
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with engineers involved in the process [27]
[6]. Value is created through the know-how,
capabilities and skills of the experienced
logistics experts and engineers.

Information sharing is closely linked
with experience levels of the actors.
Involvement in project cargo operations
necessitates efficient collaboration and
information sharing between actors, which
are basically driven by experiences from
earlier projects [10]. Hence, seamless
information  exchange between the
partners is necessary for the execution of
value-added services for each project cargo
operation.

Project cargo logistics operations-
related: The second enabler is about
project logistics operations. Such enabler
includes correct planning and execution,
mapping the possible risks throughout the
process and using alternative modes of
transport (other than mainly sea and road
transport modes) in case of a possible need
in the project cargo operations. Branch
[43], Guzman and Norgaard [44] and
Aamuvuori [10] point out the importance
of planning in project cargo logistics by
focusing on cargo handling processes.
There are sub-processes that should work
efficiently in order to ensure that each
component is delivered at the right time
[6]. Apart from the planning dimension,
risk analysis should be considered to reveal
the possible risk factors in project cargo
logistics. Branch [43] highlights that it is
crucial to stay in schedule and implement
the project carefully, and combination of
plans including effective risk management
techniques should be incorporated to
project cargo logistics. Lastly, the use of
alternative transport modes is considered
as one of the dimensions of project cargo
process. Since project cargoes are usually
transported with several transport modes,
the involvement of possible mode variations
as well as actors can be evaluated [43, 10,
30]. Hence statements related to the use

of air and road transportation in project
cargo deliveries have been added to the
questionnaire.

Project cargo logistics value creation
outcomes: Considering the characteristics
of project cargo operations, some elements
mainly highlighted in maritime logistics
value creation, and logistics value literature
generated the main outcomes listed under
this component as operational efficiency,
service effectiveness, technology adoption/
innovation.  Project cargo logistics
value should reflect how efficiently and
effectively the system meets the needs of
the customers. Building on the studies of
Lai et al. [22], Lee et al. [45] and Song and
Lee [28], first two outcomes of project
cargo logistics value creation have been
considered as operational efficiency and
service effectiveness. While efficiency is
concerned with the utilization of resources,
service effectiveness determines the
reliability, responsiveness/flexibility —of
the service providers in logistics [22].
Since project cargo operations differ from
each other, a customized care towards the
projects is needed both from operational
efficiency and service effectiveness. The
level of performance for two aspects in
project cargo logistics should be monitored
by the service providers with regards to
what the customer values. Zhao et al. [46]
propose customer-focused (responsiveness,
flexibility etc.) and information focused
(information  technology, information
sharing and connectivity) capabilities
in logistics value. Yazdanparast et al.[2]
concentrate on the skills and knowledge
of the employees in logistics operations
in the creation of logistics value. Hence, a
statement regarding the human resources
in project cargo operations has been added
to the questionnaire. The last outcome
builds upon the inevitable requirement for
most logistics service providers, namely
technology adoption and innovation. As
Yazdanparast et al. [2] highlight the service
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delivered to the customer should include
some aspects of innovation and it should be
customized to the requirements rather than
a service menu of the provider. Panayides
and So [47] highlight the importance of
organizational learning and innovation
in increasing the overall performance in
logistics and supply chain operations.

Barriers: When project cargo
operations and value creation is the case,
the current situation of the operating
environment and the country should also
be considered. As the third component,
barriers in project cargo operations in
Turkey impact the current operations
negatively, and project cargo logistics value
creation can be interrupted accordingly.
Especially poor port infrastructure, limited
warehousing facilities, interconnectivity
and infrastructure-related problems in
hinterland distribution of project cargoes as
well as government regulations give rise to
changes, which have profound impacts on
logistics decisions in project cargo logistics.
These barriers also have a negative impact
on the value creation processes of service
providers. Dimensions related to the
barriers have basically been taken from
the studies of Aamuvuori [10], Sar1 [9] and
Bazaras et al. [30].

4.2. Sampling and Data Collection

In this study, purposive and snowball
sampling methods have been used for
sample selection. The purposive sampling
technique is a kind of non-probability
sampling that is most effective when
one needs to study a specific field with
knowledgeable experts. Also, snowball
sampling has been used in which the
contacted experts suggest other potential
experts who could contribute to the study.
In order to reflect important outcomes
from the Delphi study, it has been decided
to include experts from industries
including logistics service providers,
freight forwarders, maritime agencies, port

businesses, shipping companies, brokers
and government bodies. The main logic
behind the participation of such parties
is that they are involved in project cargo
logistics operations. Moreover, Linn [20]
states that main actors in maritime logistics
are shippers, carriers, port operators and
freight forwarders. Besides, maritime
logistics players include the government
authorities, which deal with customs and
port management, warehousing operators,
inland transport operators, customs agents,
shipping agents, and insurance and banking
companies. Some Delphi studies conducted
in this area such as Saldanha and Gray
[48], Islam et al.[49], Deveci and Cerit [50],
Brett and Roe [51] also include a panel of
experts from different industries, such
as shippers, academia, road, rail and sea
transport operators, government etc. In the
light of these, twenty-five experts have been
contacted for the study, however, the final
number of experts in the first round have
been fifteen due to some excuses and busy
schedules of the potential participants. The
response rate has been 60%. The response
rate has also been 60% in the second round
of the study since there have been no
dropouts. Table 1 shows the profile of the
respondents in the study.

It may be concluded that most of the
sample have experience in the industry for
5-10 years. In selecting the sample for the
Delphi study, participants considered to
be experienced in the field such as general
manager or operations manager have been
chosen. Most of the participants have a
graduate degree. Ithasbeen decided thatthe
Delphi study rounds should be conducted
by e-mail due to time and financial
constraints. Also most of the participants
are located in Istanbul. The first round of
the Delphi study was conducted on Dec.
24,2017 through Jan. 05, 2018. The second
round of the Delphi study was conducted on
Jan. 06,2018 through Jan. 12,2018 and sent
to the same experts who participated in the

263



© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

Table 1. Profile of the Respondents Included in
the Study

Experience
in the
Position N (%) | industry N (%)
General manager | 5(33%) | 5-10 years 7(47%)
Operations 6(40%) | 11-15 years 1(7%)
manager
Specialist 4(27%) | 16-20 years 2(13%)
More than 20 | 5(33%)
Industry N (%) | years
Logistics service | 4(26%)
provider Education N (%)
Freight 3(20%) | Graduate 9(60%)
forwarder
Broker 3(20%) | Postgraduate | 4(27%)
Port business 2(13%) | PhD 2(13%)
Maritime agency | 1(7%)
Shipping 1(7%)
company
Ministry of 1(7%)
Transport,
Maritime
Affairs and
Communications

first round of the study by e-mail. After
evaluation of the first round and the results
related to each statement, new statements
were re-formulated and it was aimed to
reach a consensus with the second round.
After receiving comments and answers
of 15 experts for the second round of the
study, the same procedure was applied as
in the first round. As for the analysis of the
second round, frequencies were calculated
for each statement and the degree of
consensus (70%) was determined.

4.3. Design of the Delphi Study

For Round I, the Delphi questionnaire
was used after the feedback regarding the
pilot survey had been evaluated. Following
the pilot survey necessary changes were
made. Pilot questionnaires were sent to
two experts (one academician and one

practitioner) involved in project cargo
logistics operations. They provided useful
insight especially in terms of the wording
of the questions. Subjective criteria or
descriptive statistics have been used in
many Delphi studies for the determination
of consensus and the quantification of
its degree [52]. In order to determine if
consensus has been reached, the APMO
(The Average Percentage of Majority
Opinion) technique has been employed as
a consensus measurement. It has calculated
by Kapoor [53] as:

Majority Agreements + Majority Disagreements

ARG Z Opinions Expressed

In the calculation process, statements
with “agreement”, “disagreement” and “no
comment” have been calculated. Statements
with a percentage over 50 % have been
accepted as the ones with a majority.
Second, the researcher had to sum up the
majority agreements and disagreements
[52]. According to the Brett and Roe [51];
a statement achieves consensus when it
reaches 70% or more. There are Delphi
studies where the consensus is defined as
51% while some others use a consensus
rate of 70% or 80% [54].The comments and
the responses for each question have firstly
been listed on the Excel spreadsheet and
then frequencies for each statement have
been calculated. For this research, 70%
was chosen as a consensus rate because
the agreement/disagreement of 15 experts
over 25 experts has been considered as a
sufficient rate and is keeping with previous
empirical work. A second round has
been conducted since there were six no-
consensus statements from the first round
and consensus has been achieved in five
statements in the second round. Consensus
rates of five statements in the first round
are respectively 50%, 53.3%, 60%, 60% and
64.3%. According to the feedback from 15
participants, APMO cut-off percentage rate
for the second round Delphi study has been
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found 95%. The first round of the Delphi
study has included sixteen questions with
"agree", "disagree" or "unable to comment-
neutral” options.

Validity of the study has been
considered by following some steps
suggested by Fink et al. [55] and Murphy
et al. [56]. Appropriateness of the method
chosen for addressing the problem, choice
of relevant experts, explanation of data
collection procedures, revealing justifiable
consensus levels, as well as dissemination
and implementation, can be considered
as the features determining the validity of
Delphi studies Fink et al. [55] and Murphy
et al. [56]. Delphi method is preferred in
resolving situations where no definite
evidence is available by considering the
knowledge and experience of experts [57].
Project cargo logistics is widely neglected
in logistics literature and such exploratory
research supported by experts’ opinions
can be useful in understanding the main
factors as shown in Figure 2. Also as shown
in Table 1, the experts selected for the
study represent the main actors involved in
project cargo operations with considerable
experience in the logistics industry.
Consensus levels appropriate with previous
research have been selected as explained in
the design of the Delphi study. In addition,
the researchers have followed all the
procedures required for the execution of
two rounds.

5. Findings

Findings of the study have been
evaluated and discussed by considering
the enablers, barriers, and outcomes as
shown in Figure 2. Statements with related
consensus degrees are provided in Table
2 for the first round and in Table 3 for
the second round. The first enabler was
related to partner selection for the value
creation in project cargo logistics since
the performance levels of each partner
in collaboration and coordination mainly

determine the success of the overall
process. Even though all participants have
had a consensus on the importance of
information sharing, some of them have
been hesitant and mentioned that the
exchange of ‘all' information can be harmful
both for the process and the partners so this
statement has been revised in the second
round, as ‘required information should
be shared'(2nd statement).According to
the findings, in the partner selection, the
experience has been perceived as the most
important factor compared to equipment
availability, portfolio and information
sharing with 80% consensus rate(4th
statement). Some participants even argued
that experience in project cargo logistics has
equal importance with equipment portfolio
and cost factor. This supports the view that
the level of experience in project cargo
logistics is mainly related to dealing with
unexpected issues such as loss and damage,
managing the process smoothly and
providing superior value-added services.
Since no consensus has been achieved in
the role of equipment portfolio in partner
selection, that statement has been revised
in the subsequent round (3rd statement).
Similarly, the brand name and the
company’s past businesses have not been
considered more important than the cost
factor so that this statement has also been
revised (5th statement). In the statement
related to role of parties (10th statement)
in terms of value creation in project cargo
logistics, freight forwarders have been
accepted as the most important partner in
project cargo logistics (80% consensus).
Apart from freight forwarders, experts
have declared that maritime transport
companies, shipping agencies and logistics
service providers are also critical partners
who should work in coordination with each
other in order to avoid additional costs and
delays.
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Table 2. Results of the First Round of the Delphi Research

S1.Planning is the most critical step in 15 0 100%
project cargo logistics operations. (100%) agreed
S2.In project cargo logistics, it is necessary
to share all the information about the 12 3 agreed
project in order to rely on business (80%) (20%) with 80%
partners and to ensure smooth transport.
0,
S3.In project cargo logistics, the most 6 9 z(())o//o ((g))
decisive factor of partner selection is the ?
N, . . (40%) (60%) (Second-round
availability of equipment portfolio . .
applied)
st oo denes | w0 |
. ) gap (80%) | (20%) with 80%
is the experience.
S5.When choosing partners for project 64.3% (a)
cargo logistics, the brand name and the 9 5 35.7% (d)
company’s past actions are more decisive | (64.3%) | (35.7%) (Second-round
than cost factor. applied)
e e s | 3|1
; gequip 20%) | (80%) with 80%
are at satisfactory level.
el teprte 1 |
8 > y Keep (20%) | (80%) with 80%
cargo are at sufficient level.
S8.There is a congestion (traffic/vehicle
intensity) which interferes with the 14 1 agreed
project cargo operation, in the distribution | (93.3%) | (6.7%) with 93.3%
of the hinterland areas of ports.
S9..Ir? project cargo logistics, op.eratlonal 53.3% (a)
efficiency (reducing costs and time at a 3 7 46.7% (d)
mmm_lum) is more 1Tgportant tha.n service (53.3%) | 46.7%) (Second-round
effectiveness (flexibility, responsiveness applied)
and reliability in services). PP
S10.A forwarder who undertakes the
logistics process of the project burden 12 3 agreed
is the most important part in terms of (80%) (20%) with 80%
coordination of all the parties.
0,
S11.Turkey's regulations and rules related 6 4 2802 &3
project cargo transport adversely affect (60%) (40%) (Second-round
the flow of the process. )
applied)
semesosmivetniermea | o |
gologistics p P (26.6%) | (74.4%) with 74.4%
latest changes in technology.
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Table 2. Results of the First Round of the Delphi Research (Cont')

0,
S$13.The packaging servicesduring the 6 6 2?)0//2 ((S))
transportation of the project cargo areat o o 3 )
the level that meets the needs. (50%) (50%) (Second‘ round
applied)
S14.There is lack of human resources with
the sufficient knowledge to manage the 14 ! 0 agreed
: get 5 (933%) | (6.7%) with 93.3%
project cargo transportation processes.
S15. Risk analysis is carried out from the agreed
beginning to the end of the process with 13 2 0 i/ith
the partners before the initiation of the (86.6%) | (13.4%) 86.6%
transportation processes. 070
S$16.In project cargo logistics, air
transportation mode is used at delivery 3 9 disagreed
points that are not suitable for road (25%) (75%) with 75%

transportation.

Table 3. Results of the Second Round of the Delphi Research

1.In project cargo logistics, although there
are some important factors in partner 15 100%
selection, the partner’s large and sufficient | (100%) agreed
equipment portfolio is important too.

2.In project cargo logistics, cost factor 14 1 agreed

is an important criterion in choosing (93.3%) (6.7%) 0 with
. 0 . 0

partners. 93.3%
3.0perational efficiency (reducing cost 15 100%
and time) is important in the project cargo (100%) 0 0 a ree?:i
transportation process. 0 g
4.Service effectiveness (flexibility,

responsiveness and reliability) 15 0 0 100%
is important in the project cargo (100%) agreed
transportation process.

5.The rules and regulations must be 14 1 agreed

well defined in project cargo logistics in ©33%) | (6.7%) 0 with

Turkey. 93.3%

6. During the project cargo transportation,

the packaging service (open-top container, 9 5 1 64.3% (a)
foam, pallet etc.) is demanded by the (64.3%) | (35.7%) 35.7% (d)

customers.
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The second enabler in the study focuses
on the project cargo logistics operations. All
the experts are aware of the importance of
planning process (100% consensus), which
includes contingency plans, permissions,
and routing alternatives (1st statement).
Project cargoes differ from the other
cargo types with a high-risk profile. 86.6%
consensus agreement rate shows that
the participants of the study are aware of
the risks of project cargoes. Risk analysis
has been categorized under project cargo
logistics operations since it should be
integrated to each movement or the stage of
the project cargo logistics operations (15th
statement). The last dimension categorized
under project cargo logistics operations
is the wuse of alternative transport
modes(16th statement). The findings
related to the statement (In project cargo
logistics, air transportation mode is used
at delivery points that are not suitable for
road transportation)revealed that although
some delivery points are not suitable for
road transportation, in most cases airway
is not considered as a possible alternative
by the actors. Especially, project cargoes’
characteristics are considered quite limited
for the use of such high-value cargoes.
Hence, the participants have reached a
consensus with 75% disagreement on the
probability of air transport use for project
cargo logistics.

Statements related to the barriers
impeding the development of project cargo
logistics operations have been included
in order to gain an insight regarding
the operations in Turkey. Experts have
mainly concentrated on the problems
that they had faced in their operations in
Turkey. Port infrastructure and handling
equipment availability in Turkish ports
are mainly considered insufficient which
negatively affects project cargo logistics.
Findings show that experts have reached
80% consensus on port infrastructure and
handling equipmentas well as ports’ storage

and warehousing facilities insufficiency
(6™ and 7™ statements). Remaining 20%
have agreed that port operations have
been developing in favor of project cargo
logistics and such improved port services
are expected to grow in the future. Apart
from the maritime transportation leg
of the project cargo operations, it is
inevitable to use land transportation for
the safe distribution of project cargoes.
Concerning barriers experienced in
Turkey, another statement with high
consensus degree (93.3%) is related to the
hinterland distribution of project cargoes
(8th statement).Since most of the cost
items are mainly experienced in the road
transportation leg of project cargoes with
certain risks of accidents, damage to the
cargo, insurance-related costs, claims, road
and railway connections to the ports should
be developed by considering alternative
routes in the hinterland distribution of
project cargoes. Another barrier related
to project cargo logistics is considered as
regulations and rules slowing down and
restricting the logistical processes of project
cargo operations. No consensus has been
achieved in this statement (11th statement)
so it has been revised in the second round.
Non-consensus could be due to the fact
that there are no specific procedures, rules
or codes for the logistical processed of
project cargo in Turkey. Hence, the gap in
the project cargo industry with regards to
legal implications of the processes should
be removed.

Project cargo logistics value creation
outcomes have been suggested to identify
the main areas for development. No
consensus (53.3%) has been achieved in
the statement (9th statement) “In project
cargo logistics, operational efficiency
(reducing costs and time at a minimum) is
more important than service effectiveness
(flexibility, responsiveness and reliability
in services)”. The value is referred to as
how well a project cargo logistics system
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responds to customer demands, which is
largely reflected in operational efficiency
and service effectiveness. Project cargo
logistics value is expected to cover both
efficiency (reducing costs and time at a
minimum) and effectiveness (flexibility,
responsiveness and reliability in services),
and 9th statement aims to find out which
one is the more critical from perspectives of
actors in the project cargo logistics process.
Expertswithbothagree ordisagree opinions
have laid emphasis on inseparability
of these two concepts and the service
providers should maintain all of these
factors to create value in the project cargo
logistics process. Only 53.3% consensus has
been achieved on operational efficiency’s
importance, therefore this statement
has been revised in the second round of
Delphi study. One of the value creation
outcomes is added as technology adoption/
innovation by the partners involved in
the project cargo logistics. However, no
consensus (74.4%) has been achieved in
the statement of “The actors involved in the
project cargo logistics process can adapt
to the latest changes in technology” (12th
statement). This can be due to the fact that
the actors and the experts in the study
are still not well equipped with regards to
technology adoption. Another dimension
investigated in the study regarding value
creation is about the satisfaction regarding
the packaging services for project cargoes.
There has been 50% agreement and
50% disagreement with the statement
(13th statement) with three no-comment
participants. The experts who disagree
with the statement highlight that packaging
is not viewed as the top priority so it has
been was revised in the second round of the
study. As a supporting finding to the value
creation concept in project cargo logistics,
most of the participants (93.3%) agreed
that there is lack of human resources with
the sufficient knowledge to manage the
project cargo transportation processes in

Turkey. Hence, skills and capabilities of
both the employees in the field operations
(ports, warehouses, hinterland distribution
etc.) as well as the employees involved in
the activities such as marketing, cargo-
related dispute settlement, scheduling etc.
are accepted as value creation factors in
project cargo logistics.

The second round of Delphi research
includes six revised questions with the
feedback obtained from the same experts
participated in the first round. According
to the answers of 15 participants, APMO
cut-off percentage rate for the second
round Delphi study is considered as 97
%.According to the results of second
round of Delphi Research, 1st, 3rd, and
4th statements as shown in Table 3 have
achieved consensus degree with 100%. The
results show once again that the factors such
as partners’ large and sufficient equipment
and portfolio, operational efficiency and
service effectiveness are considered very
important during the project cargo logistics
process. In addition, 2nd and 5th statements
have achieved the consensus with the
93.3%. The second statement highlighting
the role of cost factor in choosing partners
in project cargo logistics has been accepted.
Only one expert has disagreed and he has
stated that cost factor was insignificant
due to the high value of the project
cargoes. Considering the statement on the
necessity for specification and definition
of the rules and regulations for project
cargo transportation in Turkey, only one
expert has stated that the current outlook
on the legislation regarding project cargo
operations is very satisfactory. This mainly
shows that regulatory bodies involved in
logistics and transportation should shed
light on the specification of rules and
regulations in project cargo logistics. In
the second round, consensus has not been
achieved (64.3%) in the last statement.
The meaning of packaging has been asked
more descriptively and the results showed
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again that packaging service is not widely
used during project cargo transportation in
Turkey:.

6. Conclusions, Limitations and
Suggestions for Further Research

Although studiesinlogisticsdomainhave
made a remarkable development during
years, literature on project cargo logistics
remains limited in many ways. This study
attempts to shed light on value creation
enablers and outcomes of project cargo
logistics and generate an understanding
of the main barriers hampering the
development of project cargo logistics
from the perspectives of main actors who
perform their operations in Turkey. Due to
the unique and distinctive characteristics of
each project, it is considered to be the most
complex cargo types whose movements
require skilled rigger, training, lifting
and moving equipment and teamwork.
Therefore, there is an increasing need for
bothacademicsand practitioners to observe
and understand the critical components
of project cargo logistics operations from
value creation perspective. In addition,
this research provides both theoretical
contribution and managerial implications
by describing project cargo logistics value
from the viewpoint of related parties. To
the best of authors’ knowledge, this study
is a pioneer research on understanding
and identifying the value creation enablers
and outcomes of project cargo logistics
operations from the case of Turkey.

The study provides an attempt to
support the literature on logistics value
creation by focusing on the specific case
of project cargo operations by combining
the relevant outcomes of the previous
studies. Enablers describe the critical
factors to be considered in value creation
for achieving operational efficiency and
service effectiveness. Operational efficiency
and service effectiveness have mainly been
discussed by scholars in maritime logistics

field [47][28][2]. Findings show that the
participants consider both operational
effectiveness and service effectiveness
critical for project cargo logistics value
creation. Another outcome is suggested
as technology adoption/innovation. In
line with the previous literature Lynch
et al. [58], Langley and Holcomb, [59],
Yazdanparast et al. [2],Panayides and So
[47], such outcome is considered critical for
increasing customer satisfaction in project
cargo operations. However, participants
are mainly dissatisfied with the current
situation of service providers concerning
technology adoption/innovation. Hence
investments for improving IT systems,
handling equipment can be suggested for
developing the current situation in project
cargo operations in Turkey.

In terms of managerial implications, the
enablers, as well as the outcomes, intend to
provide a starting point for understanding
the project cargo logistics value creation.
Enablers show the critical factors to be
considered by the practitioners prior to
and during the project cargo logistics
operations. These enablers suggest that
managers should focus on partner selection
and operations-related factors in order
to achieve value creation by eliminating
possible barriers in the system. Specifically,
continuous information sharing with
experienced partners and skilled personnel
should be achieved in operations. Risk
analysis should also be conducted to
achieve a smooth flow of project cargoes.
Governmental bodies should focus on
developing the required infrastructure,
namely port storage areas, road and railway
connections of the ports to the hinterland.
Enablers, barriers and the outcomes offer
the initial knowledge of what is needed to
constitute a value-creating project cargo
logistics operation.

Delphi method has been applied in
this research to gain insight about value
creation perspectives of main actors
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involved in project cargo operations. The
study consists of 2 rounds. Statements over
70% consensus degree have been accepted.
Project cargo logistics can be highly costly
and risky, so not only freight forwarders
but also various partners have significant
importance. In the partner selection, the
experience is seen as the most critical
factor. In addition, equipment portfolio
is heavily highlighted as a decisive factor
in the partner selection. Moreover, cost,
brand name, and experiences are viewed
as critical criteria in the partner selection
for project cargo logistics processes. There
is a strong emphasis on the existence of
barriers for the creation of superior project
cargo logistics value with high consensus
degree. Most of the participants declared
that Turkey has a great potential in terms
of the project cargo logistics but the current
logistics environment is considered poor
regarding limited port infrastructure,
hinterland connections with alternative
modes of transportation, legal procedures
hampering the smooth flow of cargoes and
lack of developed warehousing facilities.
There are some limitations in this
study. One of the limitations of the study
is the limited number of academic studies
on project cargo logistics in the literature.
This scarcity has directed the authors to
adopt some of the concepts from maritime
logistics to project cargo logistics and value
creation as well. In addition, there is a very
limited sample in project cargo logistics
operations in Turkey so great attention
has been given to selection process of the
experienced participants from such limited
sample. Considering the limited academic
resources on project cargo logistics
process, this study may provide a basis for
future studies on project cargo logistics.
The components with sub-components
in this study may be employed in a future
survey research aiming to identify the
relationships between the value-creating
activities in project cargo logistics. Such

empirical research may provide fruitful
outcomes to understand the impact of firm
size, nationality, operation and service
scope on the value creation capability of the
firms. Descriptive statistics and hypotheses
tests may be employed to identify such
relationships. Qualitative studies such as
in-depth interviews or focus group studies
may also be conducted to gain a deeper
insight on the views of the experts in the
field regarding value creation processes
and components.
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Abstract

The maritime industry is highly capital intensive. From this point of view, it is very important that the
return of the investments made is healthy. This can be achieved by efficiency of the freight market.
The aim of this study is to contribute to the literature by testing the efficiency of the dirty tanker
freight market used for the transportation of crude oil, which still has a great demand in the world
economy, using an alternative test. In this direction, the daily values of the 1-year times charter rates
of Aframax, Suezmax and VLCC ship types were used and the efficiencies of these three sub markets
were tested using the Brock, Dechert and Scheinkman (BDS) independence test. The data set covering
the years 2005 and 2017 and consisting of 663 observations per ship type on a weekly basis was used.
As a result of the study, it is determined that the dirty tanker market does not exhibit random walk,
in other words, does not have the characteristics of the Efficient Market Hypothesis (EMH), and that
the time charter rates are related to their past values. This situation makes it possible to obtain excess
profits using past data and some trading strategies.

Keywords: Efficient Market Hypothesis, Dirty Tanker Market, BDS Test.

Kirli Tanker Piyasasinda Etkinlik

0z

Denizcilik sektérii oldukgca sermaye yogun bir sektérdiir. Bu acidan yapilan yatirimlarin karsiliginin
saglikli bir sekilde geri dénmesi oldukca énemlidir. Bu da navlun piyasasinin etkin olmasiyla
saglanabilir. Bu ¢alismanin amaci, diinya ekonomisinde hala bliyiik bir talep géren ham petroliin
tasimaciliginda kullanilan kirli tanker navlun piyasasinin etkinligini alternatif bir test kullanarak
test ederek literature katkida bulunmaktir. Bu dogrultuda Aframax, Suezmax ve VLCC gemi
tiplerinin 1 yillik zaman kiralama bedellerinin giinliik degerleri kullanilmistir ve bu ii¢ alt piyasanin
etkinlikleri test edilmistir. 2005 ve 2017 yillarini kapsayan ve haftalik bazda her gemi tiirii icin 663’er
gobzlemden olusan veri seti kullanilmigstir. Veri seti Brock, Dechert ve Scheinkman (BDS) bagimsizlik
testi kullanilarak analiz edilmigstir. Calismanin sonucunda kirli tanker piyasasinin rassal ylirtiyiis
sergilemedigi, baska bir deyisle Etkin Piyasa Hipotezi (EPH) ozelliklerine sahip olmadigi ve zaman
kiralama bedeli degerlerinin gecmis degerleriyle aralarinda bir baglanti oldugu tespit edilmistir.
Bu durum, gecmis verilerin ve bazi stratejilerin kullanilarak olaganiistii karlar elde edilebilmesini
miimkiin kilmaktadir.

Anahtar Kelimeler: Etkin Piyasa Hipotezi, Kirli Tanker Piyasasi, BDS Test.
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1. Introduction

There is a strong relationship between
the energy demand and the economic
growth [1], and the world economy
fundamentally depends on fossil fuel
energy resources such as coal, oil and
natural gas. The share of these three main
fossil fuel types in total consumption are
about 30% for each. This great share of oil
is very important in world economy since,
in addition to its importance in electricity
production and household heating, the
main source of energy for transportation is
oil. The economy needs transportation for
the move of raw materials, final products,
people and information [2].

Pipelines, tanker ships and land vehicles
are generally used for transportation of oil.
Tankers and pipelines are more economical
options among them. Especially tanker
shipping provides an economical and
sufficient way to transport liquid bulk
even compare to pipeline for long distance
international and cross-continental
seaborne trade[3]. Also, in some cases,
dirty tankers are used as floating storage in
order to store crude oil.

The maritime industry consists of
two main markets; namely dry cargo and
liquid cargo markets. These basic markets
are also divided into sub markets; like dry
cargo market is divided into two; General
cargo markets and dry bulk markets.
General cargo market is also divided into
two; Break bulk markets and container
markets. Liquid market which is our topic
in this article is divided into two; Crude oil
market and product market, but product
market is also divided into two as dirty and
clean markets. General definition of dirty
market is also used for the crude oil, heavy
fuel oil and unrefined condensates [3].
Like all others, crude oil market contains
four closely related markets which are the
freight (chartering the vessel by voyage or
time charter basis, as well as chartering
the bigger tonnage like Suezmax and VLCC

for floating storage facilities especially
passing last 2-3 years), sale and purchase,
newbuilding and demolition markets. The
freight market trades in sea transport to
earn freight income; the sale and purchase
market trades second-hand ships; the
newbuilding market trades newly built
ships; and the demolition market deals in
ships for scrapping and recycling [4]. This
study is interested in testing the Efficient
Market Hypothesis (EMH) in the dirty
freight market.

EMH which is the cornerstone of the
modern finance theory was originally
introduced by Fama [5]. An efficient market
means that all information is instantly
distributed on the market and there is
no distortion in this system [6]. In other
words, the prices on the market should
contain all the information. Conventionally,
the efficient market hypothesis may take
on three forms; (1) If the current price
incorporates all information in past prices,
it is called weak form; (2) if the current
price incorporates all publicly available
information, it is called semi-strong form;
or (3) if the current price incorporates all
information, including private information,
it is called strong form. [7]. In efficient
markets, technical trading rules based on
historical data cannot yield excess profits
[8]. Because in such a market prices move
randomly. In this respect, it is crucial for
the market to have an efficient structure to
provide a fair competitive environment for
investors and stakeholders.

Freight rates used in transportation
activities cannot be traded and stored.
Therefore, the efficient market hypothesis
in the traditional form cannot be used at
freight rates. However, according to Adland
and Strandenes [7], the concept of efficient
market hypothesis can still be applied in
the freight market. In this direction, the
efficient market hypothesis in earnings of
VLCC, Suezmax and Aframax vessels which
are carrying out their operations in the
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Figure 1. Graphical Display of the One Year Time
Charter Rates

crude market was tested by using their daily
rate of one-year time charter hire earnings.

Figure 1 presents the daily values of the
one-year time charter rates for Aframax,
Suezmax and VLCC tanker markets covering
the years 2005 and 2017 based on weekly
observations [9]. For example, in the VLCC
market, even though rates peaked at around
$ 90,000 on boom periods, they fell to as
low as $ 16,000 during the collapse periods.
When these extreme values are considered,
estimating future values by looking at
the past prices gives some stakeholders
extraordinary returns. In this respect,
the fact that the markets have an efficient
structure contributes to a fair competitive
environment.

This paper contributes to the literature
by proposing an alternative test of market
efficiency in the tanker freight market.
The BDS Independence Test, designed
by Brock, Dechert and Scheinkman [10],
was used in this study to measure the
randomness of the series. As a result of the
study, it was determined that despite the
structural differences between the tested
markets, they did not have efficient market
hypothesis characteristics.

The content of the study is organized
as follows; in the literature review section,
previous similar studies are examined and
this study is positioned within them; in the
methodology section, method and data set
used in the study are introduced; in the

findings section, results of the econometric
analysis are presented; and lastly in the
conclusion and discussion section, the
findings of the study are evaluated and
some proposals are presented to policy
makers and stakeholders in the industry.

2. Literature Review

The efficient market hypothesis is not
very popular in the maritime literature,
but it is seen that the freight market and
the sale and purchase market have been
studied in general. Adland and Koekebakker
[8] test the validity of the efficient market
hypothesis in the sale and purchase market
for bulk ships. They find that except some
lower segments, sale and purchase market
doesn’t offer chance for excess profits. Same
market is also investigated by Alizadeh and
Nomikos [11]. They use some technical rules
and find that these strategies are helping to
generate excess profits. On the other hand,
one of the studies that examines EMH in
freight market is investigated by Tsioumas
and Papadimitrou [12]. They have analyzed
trip charter rates and time charter rates by
implementing some trading strategies and
they have found that following technical
rules is helping to make excess profits.
Another study by Nomikos and Doctor
[13] shows that FFA markets can’t have
the characteristics of efficient market
hypothesis as well. The investigation of
the efficient market hypothesis in the
tanker market subject to this study is also
examined by the Adland and Stradenes [7].
They analyze past spot prices by technical
methods and develop strategies. As a
result they find that can make profits by
using these techniques which are based on
historical spot prices.

In addition to these, the efficient market
hypothesis in the dry bulk market has been
examined by the authors of the current
study by several methods including the BDS
independence test. Baltic Dry Index (BDI)
has been used as a representative of dry
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bulk freight earnings and as a result it has
been found that BDI doesn’t follow random
walk. In other words, there have been a
dependence between the index and its past
values, indicating that future values could
be estimated using past values and market
has not been efficient in weak form [14]. As
suggested at the end of that study, the same
test has been also applied in this study to
test EMH in the dirty tanker market.

This paper has been expected to
contribute to the literature by proposing an
alternative test of market efficiency in the
tanker freight market. In the next section,
the method and data used in the study have
been introduced.

3. Methodology

There are many ways to test non-linear
structures in time series. These tests are
generally divided into two groups; general
tests and special tests. General tests are
used to determine deviations from the
randomness in the data [15]. Among these
tests, the BDS Independence Test, designed
by Brock, Dechert and Scheinkman[10],
has been used in this study to measure the
randomness of the series.

The BDS test is applied to residuals of an
estimated series of and checks whether the
residuals are independent and identically
distributed. The null hypothesis for this
test implies that the data in a time series
is independent and identically distributed
[16]. Rejection of null hypothesis means that
residuals contain some hidden, possibly
non-linear structure in consequence of
inefficient market.

For this purpose, Eviews 10 which is
widely used and accepted econometric
software has been used in this study. Firstly,
Aframax, Suezmax and VLCC time charter
values were converted into return series
using the equation (1) below.

Rrcrare = In(TCRATE,) — In(TCRATE,_,) (1)

where;

TCRATE, is value of the related charter
rate on week ¢t

TCRATE_, is value of the related charter
rate on week ¢t-1

After getting the return series for all
variables, ARMA models which have the
lowest value of Akaike were selected
for each series using Automatic ARIMA
function of the software. Then, the three
proposed models were estimated and the
residuals were extracted. This method
also helps to improve the results of the
analysis by reducing the variance studied.
Lastly BDS Independence tests were
applied to the residuals of each series in
order to determine whether there were
dependencies between residual values or
not.

3.1. Data

Tanker types used in transporting crude
oil are Handymax (<50,000 dwt), Panamax
(50,000-80,000 dwt), Aframax (80,000-
120,000 dwt), Suezmax (120,000-200,000
dwt), VLCC (200,000-320,000 dwt) and
ULCC (>320,000 dwt) in general [17]. In
terms of accessibility to the data, the types
subject to this study are Aframax, Suezmax
and VLCC.

Descriptive statistics of the dataset used
are shown in Table 1. The data covers the
dates between 23rd February 2005 and
20th December 2017 on a weekly basis
and consists of 663 observations. All of the
return series are not normally distributed
according to the Jarque-Bera statistic. Also
when the Kurtosis and Skewness values
of the return series are examined, it can
be seen that the data are skewed and the
tail effects are excessive. Additionally,
for Suezmax and VLCC charter rates,
skewness values are positive but negative
for Aframax charter rates. The fact that a
positive value indicates that the market is
more influenced by positive news, while
the negative value indicates the opposite

278



Baser & Acik / JEMS, 2018; 6(3): 275-287

Table 1. Descriptive Statistics for Variables

AFRAM. SUEZM. VLCC R. AFRA R. SUEZ R. VLCC RES. AF. RES. SU. RES. VL.

Mean 22274.43 | 29026.02 9763.57 -0.001280 | -0.001330 | -0.001411 | -7.41E-06 1.31E-08 1.33E-05
Median 875000 | 650000 | 5000.00 | 0.000000 | 0.000000 | 0.000000 | 0.000836 | 0.001039 | 0.000957
Maximum | 200000 | 500000 | 0000.00 | 0121361 | 0.131028 | 0287682 | 0.115801 | 0120015 | 0275475
Minimum 2000.00 4750.00 6000.00 -0.154151 | -0.111226 | -0.125163 | -0.156628 -0.104010 -0.110047
Std. Dev. 211199 | 1157.25 | 770344 | 0023899 | 0.027528 | 0.033541 [ 0.023023 | 0.026441 | 0.031846
Skewness | 461638 | 386504 | 684717 | -0230261 | 0.683766 | 1397020 | -0375987 | 0551844 | 1349160
Kurtosis .810227 847791 753769 10.70107 9.372349 14.36803 11.14114 8.325288 13.71446
Jarque-Bera 2.65348 3.18169 3.48143 1641.718 1171.657 3779.984 1843.768 815.8272 3367.387
Probability | .000000 | .000000 | 000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000
Observations | 663 663 663 662 662 662 662 662 662
S 37% 38% 45%

Source: Fearnley Review

situation. This means that the Aframax
market has different characteristics than
the other two markets. The last row of the
table contains values showing the volatility
of the markets, and according to this table,
the riskiest market is the VLCC market with
45%. Aframax is relatively less risky market
(37%) since mainly operated in short and
medium distances in Continental and
MediterraneanEurope, West Africa, US Gulf
and Far East.

When the movements of the three
markets involved in the study were
examined, it was obvious that there were
significant correlations between them in the
positive direction because of the fact that
they are naturally in the same market. Table
2 shows both Pearson’s and Spearman’s
correlations coefficients. The directions of
movement are in the same direction, but
the reactions they give to macroeconomic
events are different as deduced from the
skewness values.

Table 2. The Results of the Correlation Analysis

(t statistics) Pearson'’s Correlation
FrobabilitiesS| S piyrp R SUEZ RVLCC
1.000000 0.398479 0.420371
R
. (11.16155) | (11.90226)
----- 0.0000 0.0000
g 0.404510 1.000000 0.470585
EE| R
58| supz | (113632 | (13.70147)
a o
Lo 0.0000 | - 0.0000
0.436240 0.427833 1.000000
R
viee | (1245481 | (12.16036) [
0.0000 00000 | = -

In the next step, the BDS Independence
test was implemented along with the
Findings section in order to check whether
three submarkets under the same market
have efficient market characteristics or not.
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4. Findings

The findings section was first initiated
by selecting the most appropriate ARMA
models for the return series of Aframax,
Suezmax and VLCC time charter rate values.
For this purpose, the optimal model for
each variable was determined by using the
automatic ARIMA forecasting function in
the econometric software. In Attachment
1, the return series of each variable and
the figures of the most appropriate model
values are presented. Models that offer the
lowest Akaike Information Criteria value
were selected. At the analysis interface, the
maximum AR and MA values were selected
as 12, and the maximum difference value
was selected as 0.

After analysis for each variable was
completed, for Aframax, the ARMA (5, 4)
model, which provides Akaike value of
-4.672, was selected. For Suezmax, the
ARMA (9, 12) model with a Akaike value
of -4.374 was selected. Lastly for VLCC, the
ARMA (5, 5) model which has -4.008 Akaike
value was selected. After the optimal
models for each variable were determined,
the next step was the estimation of ARMA
equations.

The determined ARMA (5, 4) model was
estimated for Aframax and the results were
presented in Attachment 2.At this point, the
individual significance of the variables does
not mean much, and it is more important
that the model is meaningful as a whole. F
test shows the significance of the model as
a whole, and as seen in Attachment 2, the

RESIDGAFRA

RESIDGSUEZ

model established for Aframax is significant
(p<0.05). Another important point is that
AR and MA roots should be smaller than 1.
When all the indicators in the table were
examined, it was seen that all of the roots
meet this necessity.

The estimation results of the ARMA
(9, 12) model for Suezmax were shown in
Attachment 3. When the F test and the AR
and MA roots were examined, it was seen
that the model was significant as a whole
(p<0.05) and the roots were smaller than 1.

Finally, the ARMA (5, 5) model for the
VLCC was estimated and the results were
presented in Attachment 4. The established
model was significant as a whole and the
all roots were less than 1. As a result, all
ARMA models were found to be utilizable
for further analysis. In the next process,
residuals were separated from the 3
established models and the BDS analysis
was implemented.

Graphical display of residuals separated
from ARMA models were presented in
Figure 2. Volatility is most commonly
encountered in the Suezmax data set, and
VLCC is the least volatile one. This situation
can be interpreted as the fact that EMH is
stronger in the Suezmax market.

Then the Fraction of Pairs method was
chosen and 6 was selected as the maximum
DIM from the software interface. Also
Bootstrap option was used by selecting
1000 repetitions. The results of the BDS
test are shown in Table 3. Independence
was rejected in all dimensions of all

RESIDGVLCC

S
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Figure 2. Residuals of ARIMA Models
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Table 3. BDS Independence Test Results

Markets Dimension | BDS Statistic | Std. Error z-Statistic Normal Bootstrap
Prob. Prob.
2 0.015454 0.004916 3.143507 0.0017 0.0040
3 0.027535 0.007856 3.505104 0.0005 0.0000
AFRAMAX 4 0.035906 0.009412 3.814833 0.0001 0.0000
5 0.033761 0.009874 3.419183 0.0006 0.0020
6 0.031553 0.009586 3.291427 0.0010 0.0060
2 0.010848 0.004944 2.194116 0.0282 0.0500
3 0.016058 0.007882 2.037340 0.0416 0.0580
SUEZMAX 4 0.022723 0.009421 2.411922 0.0159 0.0220
5 0.026598 0.009860 2.697591 0.0070 0.0080
6 0.027396 0.009550 2.868643 0.0041 0.0040
2 0.021551 0.004645 4.639571 0.0000 0.0000
3 0.033154 0.007403 4478434 0.0000 0.0000
VLCC 4 0.040548 0.008846 4.583757 0.0000 0.0000
5 0.042797 0.009254 4.624483 0.0000 0.0000
0.041764 0.008960 4.661392 0.0000 0.0000

markets according to normal probabilities.
According to the bootstrap probabilities,
independence for all markets was rejected
once again, but the probabilities of the
Suezmax market were close to the critical
values. But their rejection did not constitute
major problems in terms of the reliability of
the results of the test. As a result, the tanker
market consisting of Aframax, Suezmax
and VLCC markets were not efficient in the
weak form.

5. Conclusion

Raw materials, final products, people
and information need transportation for
economic and social activities [2]. There
are many modes of transport for this
requirements and sea transport is one of
the most utilized modes within them since
it is the most economical mode for long
range transportation of big lots of cargoes

which has low value. Like other modes of
transport, the demand for sea transport is
a derived-demand from international trade.
So, transport service providers do not have
significant control power and influence
over this demand [18].Also free and fair
competition rules is valid and effective in
the market, since one or two ship owners
cannot dominate the market with their
tonnage supply. As well as current and
valid antitrust law does not permit this
kind of applications. Freight occurs in the
market under full competition rules. Due to
these reasons, freight revenues are vital for
shipowners and the return on investment
in ships relies on seaborne trade volume
[4], especially in the tanker market, which is
known as a capital intensive industry [19].
At this point, a random walk of freight rates
contributes to ensuring a fair competitive
environment for relatively small investors.
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This can be achieved through market
efficiency.

In this study, it was tested whether the
daily values of 1-year time charter hiring
rates of the Aframax, Suezmax and VLCC
ship types, which have important share
in the tanker market, are efficient or not.
Previously, freight markets have been
examined in the literature and the results
have shown that freight markets are not
efficient [12, 13, 7].EMH was also tested by
us with BDS test in dry bulk market, and it
was found that there were dependencies
between past values of the Baltic Dry Index
which was an indication of inefficient
market conditions [14].

This paper was expected to contribute
to the literature by proposing an alternative
test (BDS Independence Test) of market
efficiency in the tanker freight market and
it plays a complementary role.As a result of
the analyzes carried out, it was determined
that time charter rates of the all three
markets had dependencies between their
past values and the markets did not have
EMH characteristics in the weak form.
Thanks to this dependence, it can be said
that technical and commercial rules or
strategies can be followed to achieve excess
profits in the tanker market.

The most important limitation of the
study is that data has been compiled from
663 free reports and consists of weekly
observations. Even though the time charter
rates are not instantly variable values,
it may be more useful to use the daily
frequency. Further studies may generate
trading scenarios in the freight market and
test excess profitability based on the results
of different econometric methods. Also
as investigated by Skewness values of the
series in the data section, different structure
of Aframax market can be analyzed.
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Attachment Figure 1. Graphical Display of Return Series and Their Best ARMA Models
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Attachment Table 1. ARMA (5, 4) Model Estimation Results of AFRAMAX

Dependent Variable: R AFRA
Method: ARMA Maximum Likelihood (OPG - BHHH)
Sample: 3/02/2005 12/20/2017
Included observations: 662
Convergence achieved after 47 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
C -0.001298 0.001391 -0.933399 0.3510
AR(1) 0.768444 0.086444 8.889533 0.0000
AR(2) 0.342337 0.105220 3.253533 0.0012
AR(3) 0.430813 0.146578 2.939138 0.0034
AR(4) -0.839491 0.070930 -11.83554 0.0000
AR(5) 0.098931 0.045485 2.175057 0.0300
MA(1) -0.735464 0.088678 -8.293667 0.0000
MA(2) -0.267561 0.106194 -2.519535 0.0120
MA(3) -0.498695 0.138480 -3.601211 0.0003
MA(4) 0.789317 0.088074 8.961948 0.0000
SIGMASQ 0.000529 1.60E-05 33.17569 0.0000
R-squared 0.072036 Mean dependent var -0.001280
Adjusted 0.057781 S.D. dependent var 0.023899
R-squared
S.E. of regression 0.023199 Akaike info criterion -4.671797
Sum squared resid 0.350354 Schwarz criterion -4.597103
Log likelihood 1557.365 Hannan-Quinn criter. -4.642849
F-statistic 5.053550 Durbin-Watson stat 2.004616
Prob(F-statistic) 0.000000
Inverted AR Roots .92-.26i .92+.261 .13 -.60+.71i
-.60-.71i
Inverted MA Roots .92+.30i .92-.30i -.55+.73i -.55-.73i
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Attachment Table 2. ARMA (9, 12) Model Estimation Results of SUEZMAX

Dependent Variable: GSUEX

Method: ARMA Maximum Likelihood (OPG - BHHH)

Sample: 3/02/2005 12/20/2017

Included observations: 662

Convergence not achieved after 500 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C -0.001352 0.001845 -0.732708 0.4640
AR(1) -0.465084 0.348449 -1.334728 0.1824
AR(2) 0.014954 0.257982 0.057966 0.9538
AR(3) -0.491476 0.275292 -1.785288 0.0747
AR(4) -0.453668 0.275083 -1.649208 0.0996
AR(5) -0.053469 0.296990 -0.180036 0.8572
AR(6) 0.199441 0.244852 0.814535 0.4156
AR(7) -0.335028 0.215883 -1.551899 0.1212
AR(8) 0.341593 0.263525 1.296245 0.1954
AR(9) 0.620961 0.217514 2.854804 0.0044
MA(1) 0.523372 0.355471 1.472333 0.1414
MA(2) 0.091804 0.270238 0.339713 0.7342
MA(3) 0.560034 0.289507 1.934441 0.0535
MA(4) 0.617853 0.296872 2.081210 0.0378
MA(5) 0.176273 0.367831 0.479224 0.6319
MA(6) -0.080770 0.309685 -0.260813 0.7943
MA(7) 0.441687 0.293895 1.502875 0.1334
MA(8) -0.174786 0.346007 -0.505152 0.6136
MA(9) -0.581559 0.234560 -2.479368 0.0134
MA(10) -0.039891 0.084664 -0.471166 0.6377
MA(11) 0.043004 0.086279 0.498432 0.6184
MA(12) -0.020099 0.070011 -0.287087 0.7741
SIGMASQ 0.000698 4.30E-05 16.25049 0.0000
R-squared 0.077456 Mean dependent var -0.001330
Adjusted R-squared 0.045694 S.D. dependent var 0.027528
S.E. of regression 0.026892 Akaike info criterion -4.352852
Sum squared resid 0.462106 Schwarz criterion -4.196672
Log likelihood 1463.794 Hannan-Quinn criter. -4.292324
F-statistic 2.438640 Durbin-Watson stat 1.999880
Prob(F-statistic) 0.000283
Inverted AR Roots .85 .69-.72i .69+.72i .19-.94i
.19+.94i -.64-.75i -.64+.751 -.90-.08i
-90+.08i
Inverted MA Roots 77 .70-.72i 70+.72i 20+.94i
.20-.94i 18+.22i .18-.22i -.54
-.63+.76i -.63-.76i -.82-.06i -.82+.06i
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Attachment Table 3. ARMA (5, 5) Model Estimation Results of VLCC

Dependent Variable: GVLCC

Method: ARMA Maximum Likelihood (OPG - BHHH)

Sample: 3/02/2005 12/20/2017

Included observations: 662

Failure to improve objective (singular hessian) after 423 iterations

Coefficient covariance computed using outer product of gradients

C -0.001424 0.002445 -0.582681 0.5603
AR(1) -0.157599 0.093441 -1.686613 0.0922
AR(2) 0.173959 0.086626 2.008151 0.0450
AR(3) -0.433293 0.054600 -7.935761 0.0000
AR(4) -0.162300 0.080549 -2.014917 0.0443
AR(5) 0.755225 0.080550 9.375833 0.0000
MA(1) 0.321178 6.156482 0.052169 0.9584
MA(2) -0.011202 2.909526 -0.003850 0.9969
MA(3) 0.539599 0.187629 2.875884 0.0042
MA(4) 0.306491 7.197334 0.042584 0.9660
MA(5) -0.687484 9.220220 -0.074563 0.9406
SIGMASQ 0.001013 0.002814 0.359803 0.7191
R-squared 0.098520 Mean dependent var -0.001411
Adjusted 0.083264 S.D. dependent var 0.033541
R-squared
S.E. of regression 0.032114 Akaike info criterion -4.008003
Sum squared resid 0.670368 Schwarz criterion -3.926518
Log likelihood 1338.649 Hannan-Quinn criter. -3.976423
F-statistic 6.457874 Durbin-Watson stat 2.011635
Prob(F-statistic) 0.000000
Inverted AR Roots .82 .38+.91i .38-91i -.86-.461
-.86+.46i
Inverted MA Roots .69 .37+.93i .37-.93i -.88-.48i1
-.88+.48i
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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 % -
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sayfanin en iistiinde veya en altinda
verilmelidir. Toplam sekil ve tablo sayisi
10 adeti gegmemelidir
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Tablo 1. Ornek Tablo

(n=131.152)

Turkish Male Seafarers BMI < 25,0

BMI 25 - 30

BMI = 30

Number of
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 ayrilmalidir.

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

Calismaya sayfa numaralar;, alt
bilgi ve iist bilgi eklenmemelidir. Bu
dizenlemeler 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 yaynlanir Bu tip
bildirilerin daha 6nce yayinlandig yer ile
ilgili dergi editorliigiine bilgi verilmelidir

Calisma icinde yer alan atiflar parantez
icinde numara verilerek yapilmalidir
[1]. Atiflarda oldugu gibi kaynaklar da
parantez icinde numaralandirilmahdir.
Kaynaklar APA formatinda
gosterilmelidir.
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dayanmaktadir ve bu kaynaklar www.
publicationethics.org ~ web  adresinde
licretsiz olarak paylasilmaktadir.

A. DERGI IMTiYAZ  SAHIBININ
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Editoryal Bagimsizlik

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

Fikri Miilkiyet ve Telif Hakki
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B. EDITORUN SORUMLULUKLARI:

Yayin ve Sorumluluk Karari

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

dergiye gonderilen makalelerden
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hangilerinin onur kirici yayin, telif hakki
ihlali ve intihal ile ilgili yasal gerekliliklere
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siireci saglamalidir.

Tarafsizlik

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

Gizlilik
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Gizlilik

Dergiye gonderilen makalelere iligkin
tlm 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 gsekilde 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
olmasint  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
tlmii belirtilmelidir.

Makale Yazarhigi

Makale vyazarligl, 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 ytikiimliliikleri vardir.
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