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Abstract

Labor turnover is a phenomenon with negative consequences in the field of
seaport handling and operations. This study aims at determining the causes of labor
turnover and proposing alternative solutions for companies and logistic firms that are in
charge of seaport cargo handling work. The causes and relations among the factors that
are effective in labor turnover problem were determined using fuzzy DEMATEL and
the related alternatives were analyzed by fuzzy TOPSIS technique. The results of the
study revealed that some causes of labor turnover in seaports could be summarized as
“low wages”, “unguaranteed jobs”, “limited career opportunities” and “unwelcomed
managers”. As alternatives to the labor turnover problem; “bonus pay”, “career
opportunities” and “offering partnership” may be considered to overcome the problem.
The study is based on data from expert evaluations obtained from the questionnaires.
Finally, some recommendations are made to diminish the labor turnover frequency in

seaport companies.
Keywords: Seaport companies, Labor turnover, Fuzzy DEMATEL, Fuzzy TOPSIS.
1. Introduction

Labor turnover can be described as changes in number of workers in both private
and public companies due to layoff, job quiting or new employments. The reason for
starting or quiting a job can be various (Blau and Boal, 1987; Jaros, 1995; Cakar and
Ceylan, 2005; Arocas, 2008). By analysing the rates of labor turnover in logistic
companies, it can be easily noticed that human resources departments are mostly
engaged with employments problems by spending too much time to avoid any
intteruption in workflow process. In order to avoid from problems that may cause a
strategic failure in seaport management productivity, causes of labor turnover problem
should be clearly identified and documented. Job quitting decision can e caused by
many reasons but generally, it might be classified as “willingly” or “unwillingly” based
on experience of the workers (Cheng and Brown, 1998). Regardless of any reason and
incidence, labor turnover will definitely affect the related management workflow of the

Received 11 June 2018; Received in revised from 4 July 2018; Accepted 10 August 2018



U. Ozdemir 10/3 (2018) 33-52

business. As it is for many commercial sectors, labor turnover should definitely be
investigated in maritime transportation as it currently creates unforeseen risks in terms
of seaports economic efficiency. The major problems related to labor turnover in
seaport companies are longer working hours, accidents and low quality service. Despite
to increasing maritime logistic traffic with very high accelaration rates, many seaport
companies are now capable of handling cargo with fast and efficient way at relatively
aceptable low costs (Esmer, 2010; Jiang et al., 2012; Longo et al. 2015; Ozdemir,
2016). In order to increase the net profit, the companies are tending to limit the total
number of workers engagaed with cargo handling in seaports (Llacer, 2006; Longo et al.
2015). Thus, it means that the importance of each avaliable worker increases in terms of
the company as there is not always possible to substitute the empty position with equal
proficiency and experience. Such problems have to be also condered by personal
management units of the firms. Moreover, unexpected job quitting, orientation of new
workers, the period of gaining necassary experience, increasing insurance expenses,
training expenses and the lose of prestige in market could also lead higher costs and
longer working hours (Gambardella, 2001; Loi, Hang-yue and Foley, 2006). There is
always a risk of spreading the private company information to other competitors in port
operation market after stop working for that company. It should also be taken into
account that the loss of an employee may not be able to be balanced by a new worker
due to the lack of necassary experience and training. This is a challenging procedure as
almost all of the seaport management enterpireses are private organizations (Scott et al.,
1999; Griffeth et, al. 2000). Meanwhile, seaport are the areas with very high
occupational accident rates. Based on seaport accident reports, most of the incidents are
somehow referred to new and unexperienced workers (Danaci and Kisi, 2014; Ozdemir,
2016).

Human factor is very important in maritime industry and it can be considered the
focal centre of the seaport workflow process. Therefore, laborturnover in seaport
business is one of the key factors governing the overall productivity of the active firms
in the sector (Oral et al. 2007; Bruzzone et al. 2011; Jiang et al. 2012). Labor turnover
can generally be considered as a phenomenon with negative and unwanted
consequenses for the seaport companies. Rising costs, lower productivity rates and
negative moral conditions of the workers are some of them to mention here (Cheng and
Brown, 1998; Igbaria and Guimaraes, 1999; Arocas and Campis, 2008; Ting, 2013).

This study aims at determining the factors that lead to job quitting and related
steps for solutions as well as deciding on labor turnover rates in seaport companies
engaged with cargo handling business. There are many complex parameters related to
labor turnover problem in seaport companies. Multiple Criteria Decision Making
(MCDM) approaches are proved to be very effective in solving complex decision in
management, industry and environmental issues. In order to analytically analyse the
labor turnover problem in seaports, the Fuzzy MCDM approach can be followed (Liang,
1999; Kazemian, 2002; Zhang and Lu, 2002; Chou, 2007).

In this study Fuzzy MCDM techniques are used to determine the factors and alternatives
that can be used to solve labor turnover problem in seaports. To define the order of
related criteria, The Decision Making Trial and Evaluation Laboratory (DEMATEL)
technique was applied by calculating weight of each factor to obtain the importance
degree of the all criteria. Furthermore, the alternatives were also defined using the
Fuzzy Technique for Order Preference by Similarity to Ideal Solution (FuzzyTOPSIS)
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method. The authors suggested an analytical approach to overcome the labor turnover
problem in port management and service industry.

1.1. Literature Review

Reviewing the literature on labor turnover has shown that limited change in total
number of workers in business enterprises can help to increase the short term
productivity of a company. But, if the rate of laborturnover reaches a higher certain
level then the outcomes will be definetely negative for the employer (Croasdell, 2001;
Tuna; 2007; Lapointea and Vandenberghe, 2017). In spite of the fact that, seaport
companies suffer from labor turnover problem, the lack of scientific studies on this
maritime sector were not studied analytically in literature. The most of the avaliable
studies on labor turnover are from the health or tourism sectors and mainly dealing with
motivation startegies for overcoming extensive labor tunover in the market. Some
recent studies on laborturnover are documented in Table 1.

Table 1. Similar studies reported in literature
Author

Business Space Research Interests

Management Job scope and career Lapointea and Vandenberghe (2017).
Tourism the casino industry Liaetal. (2017)
Education Teacher turnover Hanusheka et al. (2016)

Transportation Bus Driver, coach industry Lannooa and Verhofstadt (2016)

Health Nurse Turnover Kovner et al. (2016)
Health Hospital Physicians Tziner et al. (2015)
Education Faculty members' turnover Rahim et al (2015)
Service

organization
Social Services
Business

Music Industry

Food Service

Public child welfare workers
CEO turnover and shareholder wealth

Music therapist's turnover

Jung and Yoon (2014)

Kruzich et al (2014)
Ting (2013)
Kim et al. (2013)

Labour Market Worker’s contract Centeno and Novo (2012)
Oil sector Turnover in Libyan Oil Companies Dardar et. al (2012)
Security Chinese securities market Ting (2011)
Social security
Labor turnover process Schwerdt (2011)
system
2. Methodology

Laborturnover problem in seaport companies has become an issue of high
priority and needs to be evaluated by analytical techniques. Therefore, the current study
aims at defining the criteria involved in labor turnover and suggest alternative solutions.
Due to complex nature of the problem, there are many criteria related to labor turnover.
Such problems are successfully eliminated using Fuzyy MCDM techniques in literature
(Ozdemir and Giineroglu, 2015; Giineroglu et al. 2016; Ozdemir, 2016).
FuzzyDEMATEL and FuzzyTOPSIS techniques are suggested here to analyse the labor
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turnover problem of seaport companies. Inter relations among criteria and their weights
were first determined and then alternative solutions were suggested. Subjectivity of
expert groups was also eliminated by applying pairwise comparisons through an expert
questionnaire.

2.1. Fuzzy DEMATEL Technique

DEMATEL technique is effective in determining inter relations among criteria
involved in decision making process. It was first applied by Battelle Memorial Research
Center between 1972 and 1976 (Chang et al. 2011; Bali et al, 2014). The technique is
capable of evaluation the criteria on causal basis as well as separating effects groups (Li
and Tzeng, 2009). It is also helpful technique as it summarizes the cause and effect
groups graphically. The most important feature of the technique that seperates it from
other methodologies is the investigation of the interrelationships among criteria (Wu et
al. 2007; Ozdemir, 2016). DEMATEL has been applied in many scientific studies from
various fields but Lotfi A. Zadeh (1965) was first applied the technique by combining it
with the fuzzy logic (Wu and Lee, 2007; Yang et al., 2008; Shieh et al., 2010; Chang et
al. 2011; Shahraki and Paghleh, 2011; Giineroglu et al. 2016; Ozdemir, 2016). More
realistic results can be obtained by adding the fuzzy logics to the DEMATEL process,
this is the appropriate way to eliminate the subjectivitiy and uncertainties in decision
making process. FuzzyDEMATEL is explained as follow (Chang et al. 2011; Giineroglu
et al. 2016; Ozdemir, 2016; Ozdemir and Giineroglu, 2017).

A membership function for the Fuzzy set A can be represented by triangular
fuzzy numbers as (7, y, z) and written as,

0, x<1

ﬂ, r<x<y
uAx)= 1 75

—, y<x<z

z-y

0, X>Z

Step 1. Defination of the criteria and deciding on Fuzzy Linguistic Scale:

The first step of the technique requires designing of the fuzzy linguistic scale
that is necessary to convert pair wise comparison statements to triangular fuzzy
numbers. The values shown in Table 2 can be used as a reference scale;

Table 2. Linguistic terms and corresponding linguistic values (Wu and Lee, 2007;
Chang et al. 2011; Bali et al. 2014; Ozdemir, 2016).

Linguistic Terms Linguistic Values
No influence (0) (0;0;0.25)
Little influence (1) (0;0,25;0.50)
Low influence (2) (0.25;0,50;0.75)
High influence (3) (0,50;0.75;1)
Strongly influence (4) (0.75;1;1)

Step 2. In this step, direct-relation matrix is obtained by using pair wise
comparisons provided by experts’ evaluations. This (nxn) dimension matrix can be
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1

written as K= [JK; j U nxn where K ; is the weight effect of the criterion “” on criterion

€C

Step 3. The normalized fuzzy direct-relation matrix A= [Jd; j U nxn 1s computed
according to Eq.1 and Eq.2 in this step.

q K _ Ty oz
al] s ( s’ s’ s ) (1)
s =max;cien(Xf=17ij) S = maxicien(Tho1 yij) s = maxigien (X 2i5) 2

Step 4. Fuzzy total-relation matrix is defined as “ T ” and can be separated to
three sub-matrices (A, , Ay, A;) and written according to Eq.3 as follow,

T = AA+A3+ = Y2, A=A (1 - 4) ™ 3)

Where “I” an identity matrix and T = [Jf; j U nxn 1s total-relation matrix ,
t;; = (tijr,tijy, Lij,) are the weights attributed by an expert for each criteria, this step
is repeated for all sub-matrices separately and finally the results are combined in one
matrix.

Step 5. Sending and receiving group criteria are defined in this step. Assuming,
the sum of the row “/” is D; = 2j=1t;j and sum of the column *” is R, = Yj=1tij. The
component “D;" is direct and indirect sending function of criterion “i”” on other criteria
whereas “ R;” is a receiving function. Therefore, (D + R) is the impact level of
criterion “” on both receiving and sending factors and (D — R) is the net effect of
criterion “” on the decision network. The value of (D — R) is used to decide if the
criterion 1s sending or receving considering the all involved criteria.

Step 6. Defuzzification proceses has to be applied in order to obtain practical
absolute values of the decision problem. There are many defuzzification techniques in
literature. In this study arithmetic mean is used as shown in Eq.4 and Eq.5.

(Di+ Ri)=—— “4)
(D; = R =22 (5)

According to results of the defuzzification process, a theresheold value should be
decided and used to choose which criteria will be included in the cause and effect
diagram.

Step 7. The final step is on calculating the criteria weights normalized between
[0,1] by using Eq.6 and Eq.7.

W= \[ [(D: + R )]2 +[(D; - R; )]2 (6)
W.__w (7)
Ity wi

2.2. Fuzzy TOPSIS Technique
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Fuzzy TOPSIS technique proposed by Chen (2000) was used in this study. There
are many techniques in literature that suggest using of TOPSIS method (Chu, 2002;
Yong, 2006; Kim et al., 2011; Ju and Wang, 2012; Li et al. 2014; Ozdemir, 2016). In
this study the Chen (2000) triangular fuzzy numbers based on vertex range scaling was
used. This technique is widely used to ranking the alternatives of fuzzy decision making
problems. Application of the technique was explained below (Chu and Lin, 2003; Yong,
2006; Ozdemir, 2016).

Step 1. Normalization is applied in this step to scale all obtained fuzzy values
between [0,1] as shown in Eq. 8 and Eq.9.

D g _ ai; bi; Ci;

Pelfhe e &= (33) ®
=~ g P _ a]T a]T aJT

D=[T))wa and  d,= (?-j’b_i,-’ai,) o

In Eq.8 and Eq.9, if "j" is the benefit criterion, then C; = max; ¢;j; and if it is

cost criterion then a;=min;a;;

Step 2. As a second step, Criteria weights and normalized fuzzy decision matrix
1s multiplyed to obtain the weighted fuzzy decision matrix as presented in Eq.10.
K= lky)on i=12 ..om j=1,2 ...,n ise k, = d,.w, (10)

Step 3. This step involves calculating the distances, the distance from fuzzy
positive ideal solution (A") of each criterion is ( m; ) and from fuzzy negative ideal
solution (A") is (m; ). Then, the positive and negative distances can be calculated
as shown in Eq.11 and Eq.12.

mZ‘ZZ?:lm(la,kT"‘) i=1,2,..,m

m{=2}‘=1m(l€;,lgi) i=1,2,..,m

(11)
For the “benefit” criteria, A" and A™ are calculated by applying Eq.13
and Eq.14 (1 12;
A" =(kf, kI, ..., ky) and kif=(1,1,1), (13)
A™ = (k1, k3, ..., ky) and k;i=(0,0,0), (14)
For the “cost” criteria “A™ ve "A™" are calculated as shown in Eq.15 and
Eq.16 (15)
A" =(k{, kF,....k) and ki=(0,0,0) 16)

A- = (ki, k5,...,k;;) and ki = (1,1,1)

Step 4. At this step, proximity coefficient is calculated. The calculation of the
coefficient “CC;” is based on positive and negative distances among criteria and given
in Eq.17.

m;

CC; = where i=1,2,..,m (17)

+ —
m; +m;
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Step 5. Finally, ranking of the alternatives is carried out according to calculated
proximity coefficient beginning from the most effective one.

3. Case Study

Application of the case study was carried out in three sections. At first section,
criteria, alternatives, fuzzy number type, related fuzzy scales and pairwise comparison
matrix results were obtained. The second section involved with application of the
proposed techniques and completion of calculations. Finally, results of the study were
analysed and suggetions on labor turnover in seaport companies were made. Criteria
were decided by reviewing the available literature on abor turnover problem. In order to
determine the related criteria and alternatives, 190 workers (operation managers,
oparators and workers) and 23 experts were interviewed. Criteria and alternatives used
in the study were given in Table 3.

A digital questionnaire was designed in order to carry out the pairwise
comparisons evaluations with corresponding expert groups. The expert group consisted
of 17 persons from port management expertise and 8 persons from the academia which
are focused on port management research area. Totally 25 experts' opnions were
acquaired for detrmining the most effective criteria and sort out the possible alternatives
for the labor turnover problem in seaport industry.

Table 3. Criteria and alternatives used in study

C1- Cancellation of labor contract Al- Wage concession

C2- Health problems A2- Bonus pay

C3- Un wellcomed managers A3- Performance evaluations
C4- Family problems A4- Employee suggestion system

C5- The lack of job security (guaranteed jobs) AS5- Taking incentives in work flow

C6- Negative friendship with co-workers A6- Carrier opportunities

C7- Limited carrier opportunities AT7- Respect

C8- Inadaptability of working environment AS8- Fare and contunious working environment
C9- Low wages A9- Offering partnership

C10- Finding another job A10- Being part of the decision process

Each expert was properly completed the pairwise comparison matrix using the
linguistic scale. As a step forward, the verbal replies were converted to the triangular
fuzzy numbers by previously determined linguistic scale given in Table 1 and Table 4.
MCDM litearature was used to compile the necessary linguistic scales used in this study
(Chen 2000; Chen, Torng Ozdemir and Giineroglu, 2017). Arithmetic mean was used to
combine all matrices in to a single matrix. Then, normalized direct relation matrix A
was calculated using Eq.1 and Eq.2.

Table 4. Linguistic terms and corresponding linguistic values for alternatives (Chen

2000; Chen, Torng and Huang 2005; Ozdemir 2016; Ozdemir and Giineroglu 2016).
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Linguistic Terms Fuzzy Numbers Values
Very Low influence 0,0, 3)
Low influence 0,2.5,5)
Medium influence (2.5,5,7.5)
High influence (5,7.5,10)
Very High influence (7, 10, 10)

Three separate matrices (4, , Ay , Az) were obtained from direct relation matrix
and fuzzy relation matrix T was determined using Eq3. Defuzzification was applied
using Eq. 4 and Eq.5. The weight of each criteria was calculated by applying Eq.6 and
Eq.7. Sending (D + R) and receiving groups (D — R) of the inner relations among
involved criteria were defined as it is in Table 6. Cause and effect diagram of the
solution system was also given in Fig.l. according to Fig. 1 effecting criteria are C2,
C8, C7, C5, C3 and C9 and the others are affected criteria.

For ranking the previously decided alternatives based on expert evaluations
Fuzzy TOPSIS technique by Chen (2000) was used. Decision matrix was obtained by
applying Eq.18 and Eq.19 and Table 4 was used for conversion the linguistic results to
triangular fuzzy numbers.

Ci= /N (e, Dt .. B
(18)
Dij=(1/N) @ (d; @ d; ® .. D djj
(19)

Tablo 5. Normalized fuzzy direct-relation matrix A
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C1 C2 C3 C4 C5 C6 c7 Cs C9 C10
(0,20;0,20 | (0,14:0,15 | (0,20;0,19 | (0.200:0.4 | (0,08;0,13 | (0,06;0,09 | (0,14;0,18 | (0;0,04:0,
C1 | (0;0,0) |(0:0:0,25)
:0,18) :0,17) :0,17) | 33;0.633)| :0,17) :0,12) :0,23) 08)
- (0,06;0,11 000) (0,03;0,08 | (0,03;0,08 | (0,09;0,09 | (0,060,09 | (0,17;0,17 | (0,00;0,09 | (0,14;0,18 | (0,06;0,01
:0,12) ” :0,12) :0,11) :0,12) :0,12) :0,16) :0,1 5) :0,23) 1;0,14)
(0,20;0,19 | (0,20;0,19 (0,11:0,16 (0,13;0,17 | (0,26:0.5; | (0:0,15:0, | (0:0,06:0, | (0,17;0,17
C3 (0;0;0) (0;0;0,06)
:0,18) :0,17) :0.19) :0,19) 0.73) 35) 09) :0,16)
(0,09;0,09 | (0,17;0,17 | (0,09;0,09 (0,09;0,09 (0:0.20:0. | (0,20;0,19 | (0,20;0,19 | (0,09;0,11
C4 (0;0;0) (0;0,0,05)
:0,12) :0,18) :0,12) :0,14) 40) :0,18) :0,17) :0,14)
(0,20;0,23 | (0,24;0,20 | (0,14;0,19 | (0,23;0,21 (0,11;0,16 | (0,20;0,19 (0;0,06;0, | (0,03;0,08
C5 (0;0;0) (0;0;0,5)
:0,17) :0,18) :0,20) :0,18) :0.19) :0,17) 09) :0,11)
6 (0,26;0,23 | (0,06:0,12 | (0,23;0,21 | (0,24;0,20 | (0,20;0,19 000) (0;0,06;0, | (0;0,20:0, | (0,08;0,13 | (0;0,04;0,
:0,18) :0,17) :0,18) :0,18) :0,17) 7 09) 40) :0.16) 08)
(0,00;0,00 | (0,06;0,11 | (0,09;0,11 | (0;0,100;0 (0,09;0,09 (0;0,06;0, | (0,13;0,17 | (0;0,06:0,
Cc7 (0;0:0,0,6) (0;0;0)
:0,25) :0,14) :0,14) ,300) :0,14) 11) :0.19) 09)
(0,00;0,25 | (0,14;0,15 | (0,20;0,19 | (0,20;0,19 | (0,23;0.,21 | (0,03;0,08 (0,1;0,21; | (0,09;0,14
C8 (0;0;0,5) | (0:0;0)
:0,50) :0,17) :0,17) :0,17) :0,18) :0,11) 0.41) ,0,17)
o (0,09;0,09 | (0;0,06;0, | (0;0,06:0, | (0,06;0,09 | (0,14:0,19 | (0,10;0,15 | (0,09;0,09 | (0,09;0,09 000) (0:0,04:0,
:0,12) 11) 11) :0,12) :0,20) :0.18) :0,14) :0,14) ” 08)
(0.10,0.15 | (0,17;0,17 | (0,09;0,09 | (0,17;0,17 | (0;0,04:0, (0;0,06;0, | (0,23;0,21 | (0,03;0,08
C10 (0;0;0,05) (0;0;0)
,0.18) :0,16) :0,12) :0,16) 08) 11) :0,18) :0,11)
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Table 6. D and R values
D+ R D-R (D;+ R)H™ | (D;— R)H™ w,;
C1 (6,42; 8,34, 10,43) | (-1,13;-0,77; -0,59) 8,32 -0,87 0,0896
C2 (4,32;6,07;10,34) | (0,92;1,1;-0,13) 6.71 1,87 0,0936
C3 (9,24;10,58;11,12) (0,17;0,34;- 0,38) 10,11 0,03 0,0996
C4 (7,40; 9,04; 12,30) | (-1,76; -1,56; -1,16) 9,38 -1,51 0,0796
Cs5 (9,00; 10,30; 14,44) (0,62; 0,83; 0,94) 11,04 0,81 0,1126
Co (6,75;9,34; 13,27) | (-1,13;-0,77; -0,59) 9,58 -0,85 0,1016
Cc7 (6,69; 9,11, 14,18) (0,88; 1,25; 1,84) 9,73 1,34 0,1056
C8 (3,20; 6,88; 12,28) (1,34; 1,75; 1,82) 7,25 1,65 0,1036
Cc9 (11,30; 12,64;15,78) (0,35; 0,44, 0,97) 13,12 0,58 0,1186
C10 (7,25; 9,87, 14,23) | (-1,31;-0,42; -0,18) 10,13 -0,83 0,0956
Z Wei - - - . 1

As a next step, Eq.8 and Eq.9 was used to scale the results between [0,1] the
normalized results were given in Table 7.

2,00
'
®|cs
1,50 @ ~
1,00 o
5 0,50 o
’§° 0,00 ¢
~ 500 600 7,00 800 900 10,00 11,00 12,00 13,00 14,00
a -0,50
-1,00 ® ¢ 9
'
1,50 .
2,00 D + R Degerleri

15,00
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In order to obtain fuzzy decison matrix, criteria weight shown in Table 6 was

multiplied by normalized fuzzy decision matrix using Eq.10.

Table 7. Normalized fuzzy decision matrix

A6 A7 A8 A9 Al10
C1 | 0,045 | 0,075 | 0,092 | 0,078 | 0,123 | 0,185 | 0,025 | 0,054 | 0,078 | 0,008 | 0,047 | 0,214 | 0,080 | 0,095 | 0,142
c2 | 0,123 {0,174 | 0,325 | 0,052 | 0,084 | 0,107 | 0,105 | 0,133 | 0,184 | 0,062 | 0,147 | 0,185 | 0,251 | 0,325 | 0,412
C3 | 0,074 | 0,099 | 0,241 | 0,124 | 0,147 | 0,240 | 0,044 | 0,482 | 0,487 | 0,254 | 0,270 | 0,304 | 0,015 | 0,080 | 0,105
C4 | 0,284 | 0,308 | 0,412 | 0,047 | 0,087 | 0,095 | 0,062 | 0,080 | 0,110 | 0,071 | 0,181 | 0,200 | 0,048 | 0,095 | 0,152
Ccs | 0,017 | 0,078 | 0,129 | 0,103 | 0,141 | 0,189 | 0,085 | 0,162 | 0,263 | 0,214 | 0,250 | 0,309 | 0,111 | 0,283 | 0,312
Ceé6 | 0,267 | 0,307 | 0,521 | 0,058 | 0,061 | 0,125 | 0,147 | 0,150 | 0,191 | 0,100 | 0,243 | 0,272 | 0,169 | 0,205 | 0,325
C7 | 0324|0385 | 0,411 | 0,103 | 0,184 | 0,200 | 0,153 | 0,211 | 0,247 | 0,114 | 0,231 | 0,285 | 0,062 | 0,108 | 0,188
C8 | 0,240 | 0,361 | 0,475 | 0,040 | 0,057 | 0,084 | 0,149 | 0,157 | 0,183 | 0,042 | 0,058 | 0,140 | 0,172 | 0,263 | 0,300
C9 | 0,043 | 0,065 | 0,414 | 0,142 | 0,171 | 0,200 | 0,014 | 0,080 | 0,120 | 0,153 | 0,241 | 0,250 | 0,140 | 0,254 | 0,303
C10 | 0,173 | 0,240 | 0,284 | 0,210 | 0,014 | 0,012 | 0,085 | 0,141 | 0,168 | 0,160 | 0,256 | 0,316 | 0,020 | 0,069 | 0,104
Al A2 A3 A4 AS
C1 | 0,302 | 0,317 | 0,703 | 0,354 | 0,477 | 0,489 | 0,324 | 0,541 | 0,603 | 0,071 | 0,374 | 0,475 | 0,078 | 0,127 | 0,234
C2 | 0,520 | 0,621 | 0,742 | 0,308 | 0,517 | 0,627 | 0,184 | 0,574 | 0,698 | 0,058 | 0,247 | 0,412 | 0,124 | 0,178 | 0,347
C3 | 0,230 | 0,244 | 0,341 | 0,521 | 0,557 | 0,639 | 0,258 | 0,325 | 0,714 | 0,035 | 0,041 | 0,087 | 0,047 | 0,078 | 0,247
C4 | 0,725 | 0,854 | 0,903 | 0,735 | 0,742 | 0,839 | 0,365 | 0,634 | 0,821 | 0,067 | 0,148 | 0,472 | 0,257 | 0,387 | 0,412
C5 | 0,304 | 0,402 | 0,508 | 0,357 | 0,621 | 0,841 | 0,174 | 0,189 | 0,478 | 0,064 | 0,148 | 0,354 | 0,017 | 0,092 | 0,124
Cé6 | 0,533 | 0,632 | 0,714 | 0,547 | 0,617 | 0,624 | 0,254 | 0,273 | 0,514 | 0,048 | 0,517 | 0,568 | 0,051 | 0,068 | 0,098
C7 | 0,415 | 0,620 | 0,687 | 0,452 | 0,492 | 0,812 | 0,078 | 0,325 | 0,387 | 0,347 | 0,478 | 0,604 | 0,247 | 0,308 | 0,374
C8 | 0,238 | 0,384 | 0,472 | 0,245 | 0,337 | 0,456 | 0,067 | 0,147 | 0,325 | 0,074 | 0,471 | 0,578 | 0,368 | 0,385 | 0,493
c9 | 0,215 | 0,305 | 0,514 | 0,278 | 0,452 | 0,478 | 0,047 | 0,298 | 0,478 | 0,038 | 0,063 | 0,478 | 0,219 | 0,381 | 0,411

Following the technique by Chen (2000) distances from the positive ( m; ) and

negative ( m; ) ideal solutions were determined by applying Eq. 11, 12, 13, 14, 15 and

16. Calculated distances were shown in Table 8 and 9. The similartiy rate between each

alternative and the ideal solution for both positive and negative solutions was calculated

by means of Eq.17 and given in Table 10.
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Table 8. Total distance from each alternative A *

Alternatives Total Distance
Al 6,402
A2 6,384
A3 6,341
A4 6,412
AS 6,418
A6 6,457
A7 6,389
A8 6,420
A9 6,380
A10 6,442

Table 9. Total distance from each alternative A —

Alternatives Total Distance
Al 4,520
A2 4,488
A3 4,789
A4 4,963
AS 4,338
A6 4,639
A7 4,843
A8 4,562
A9 4,660
AlO 4,544
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Table 10. Proximity of each alternative to ideal solution

Alternatives Total Distance
Al (1) 0,476
A2 (2) 0,470
A3 0,445
A4 0,430
A5 (5) 0,458
A6 (3) 0,465
A7 0,454
A8 0,450
A9 (4) 0,462
Al10 0,455
4. Results

Ensuring continuous and high quality service level is the major aim of the any
commercial company. Labour turnover rate is one of the key factors in establisihing
longterm quality standarts and needs to be preciesly handled by the managers.
Companies could be benefited from low labor turnover numbers whereas high rates can
adversely affect the overall productivity of a company both direct and indirect manner.

Maritime sector is a labor intensive commerce that requires human resources
from different specialization areas for working in ship and cargo operations. It is clear
that human factor is the most influential factor in improving of port efficiency. High
standart and qualified human resources are necessary for carrying out the port
operations. The current study is focused on determining the factors that lead to labor
turnover in maritime companies. Criteria that were considered effective in seaport labor
turnover problem and alternatives for the possible solutions were analysed. According
to findings of the current study the major criteria causing labor turnover in seaports can
be stated according to their importance or weights as follow, low wages (C9), the lack
of job security (guaranteed jobs) (C5), limited carrier opportunities (C7), inadaptability
of working environment (C8), negative friendship with co-workers (C6), un wellcomed
managers (C3), finding another job (C10), health problems (C2), cancellation of labor
contract (C1) and family problems (C4). From the criteria stated, C7, C5, C10 and C9
were determined as causing factors whereas the others were affected by the labor
turnover problem.

The possible solutions for the labor tunover problem in seaports were defined as
higher wages (Al), bonus pay (A2), carrier opportunities (A6), offering partnership
(A9), taking incentives in work flow (AS) being part of the decision process (A10),
respect (A7), fare and contunious working environment (AS8), performance evaluations
(A3) and employee suggestion system (A4). Considering the participant profile of the
questionaires (190 persons), 6% was women and 94% was men. 86% of total
participants were married. The age range was between 20 and 60 years old. 59% of the
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sampled profile were graduated from high schools whereas 16% of the total holded a
university degree. 14% of the total participants worked more than 15 years in seaport
companies and 21% was less than 5 years. The rate of 15 years working time within
same company was no more than 17% and 42% of total participant worked between 5-
10 years in the same company.

5. Discussion and Recommendations

The results of the study revealed that low wages are placed in the first category
regarding job quiting in seaport companies. This might be attributed to the education
level of the seaport workers who mainly do not have high grade education and
considered as ordinary workers. The second factor that is effective in stopping working
or leaving from the company was determined as the lack of job security or guaranteed
jobs. The process of privatization in port sector has introduced a contract-based job
model, which is mainly; depend on the performance of the workers or the financial
efficiency of the port company, which is the main personal hiring methodology today in
seaports (Ozdemir, 2016). Therefore, it becomes a stressfull issue working without long
term job guarantee and it may cause job qutiing in sepaorts as soon as finding an
alternative better working system in other sectors or companies. Similar results by
Nikbin et al. (2012), Rafiei et al. (2013), Pierce and Aguinis (2013), Slatten et al. (2011)
are reported from other sectors that long term jobs and definite working conditions are
very effective in labor turnover. The third important criterion noticed in this work
regarding labor turnover problem is limited carrier opportunities, which limits to see
light for future life in the eyes of port workers. The lack of carrier developments leads
to workers to think pessimistic for the port industry and create a tendency to look for
some alternatives for better working conditions. Private port companies should
somehow develop attractive working models that at least ensure the near future job
security of the workers based on their personal performance criteria is they care about
the labor turnover problem in the sector. Because job security issue became an issue of
high priorty as reported by Yilmaz and Halic1 (2010).

In order to keep labor turnover in seaports at acceptable limits, it is
recommended that two main factors “job guarantee” and “wage policy” should be
arranged and managed in such a system that promotes the satisfaction of the workers as
well as uncompromising the economic profit and efficiency of the company. It should
be not forgotten that labor policy could be make unexpected major influences on the
longterm business plans of the seaport investors. Therefore, motivation of the workers
must be kept high by using some performance bonus system and applying special
personal management policy that accounts for needs and sentiments of the workers.
Better working conditions will definitely create higher productive working environment
among workers and will develop their personal respects to their jobs.

Many studies reported that low rates of laborturnover could positively affect the
productivity of the company (Steers and Mowday, 1981; Krackhardt and Porter, 1985;
Guimaraes and Igbaria, 1992; Cheng and Brown, 1998; Dale-Olsen, 2006).

Labortunover is also an important issue in port management companies which
has its own risks as a harsh working environment (Yalg¢in, 2005; Danaci and Kisi, 2014;
Ozdemir, 2016). Therfore, to avoid any working casualties the labour of the seaport
companies should be highly qualiefied and trained persons with special enthusiasm to
follow highly difficult working conditions. High safety standarts are also necessary in
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port operations as the major factor of seaport accidents is the human factor (Tatar et al.,
2015; Ozdemir, 2016). Therefore, determining laborturnover conditions is a
complementary action to define the working standarts in seaport companies.

The global need for labour force has been rising in maritime sector. Beside that
preparing a newcomer to be ready for working in seaport operations require time,
intensive efforts and money that are met by the companies. Therefore, companies have a
tendency toward hiring experienced workers. Obligatory training in seaports are limited
with safety, security and health of the workers but the real experience is gathered during
the carrying out a real port cargo operation. There are diverse work types involved in
port operations. For example, recent developments in technological infrastructure have
urged the companies to concentarate on specialists that are good at electronical
operations. Automatisation of port handling equipments has changed the type of
workers toward more qualified persons as well as causing reduction in total hired
workers number.

Finally, labor turnover problem in seaport companies is investigated by using a
hybrid decision making approach to find out the main causes and their associated
alternatives that can be used for longterm efficiency of personal policy in the sector. It
is belived that, the maritime sector could benefit from the quantitative evaluations
presented in the current study, which is kept as simple as possible to be understood and
applied by all stakeholders involved in the sector. The proposed methodology can be
also applied to some other major problems of the maritime sector due to its simplicity
and quantification capability.
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