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Abstract

The article analyzes the issues concerning customer satisfaction
survey with the complexity of handling refrigerated containers
at the seaports' container terminals. It aims to determine
the criteria to evaluate the port comprehensive service
and to examine the opinion of chosen seaports terminals
on customer satisfaction with the complexity of handling
refrigerated containers. Evaluation criteria of comprehensive
service of refrigerated containers in seaports were identified
and examined. The analysis of ports opinions on customer
satisfaction with the service of refrigerated containers was
based on surveys, which covered 5 container terminals
located in the Polish cities of Gdansk, Gdynia and Szczecin.
The research revealed that according to the ports, complex
service primarily affects the high-level customer satisfaction
and shorter service time, while implementation of this service
regards a good level of customer service and price.
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1 Introduction

Together with increasing globalization, development of inter-
national trade, transport techniques and technology, there is an
increase in the volume of transported cargo, including food in
refrigerated containers by maritime transport. On the basis of the
Drewry Maritime Research report worldwide perishable reefer
trade of goods in 2014 reached almost 190 million tons (Drewry,
2015). The growth of seaborne trade of perishable reefer goods
was also strong (increased by 4.9% in 2014) and is projected to
maintain the upward trend at least until 2018. This perspective
force ports to adapt to predicted changes taking into consideration
not only infrastructure and port facilities improvement (Corman
et al., 2016), but also relations with their customers.

Perishable cargoes are delicate, have limited shelf life and
require efficient service and care during port service (Filina-
Dawidowicz and Troynina, 2015). The requirements of flexible
adjustment to changing demand for these loads cause that the
owners of these cargoes more often decide to transport goods in
refrigerated containers. Such containers allow them to provide i.e.
cargo protection and loads' storage conditions monitoring, as well
as sending small commodity loads through regular containerized
supply chains (Rodrigue and Notteboom, 2014).

The ports services market is characterized by high level of
competition, therefore, the observed development of logistics in
seaports is accompanied by tightening of customers' requirements
for the variety and quality of seaports services (Grzelakowski and
Matczak, 2006; Plucinski, 2013). This forces the seaports to adapt
their services to customers' requirements. Comprehensive service
actually becomes not only a tool to attract customers, but also
a service standard, aiming to meet customers' expectations and
increase the level of their satisfaction.

Service quality and customer satisfaction are two very
closely related and sometimes even identified concepts.
Customer satisfaction is a key factor in assessing the quality
of a service. If it is difficult to define the quality of service;
it is even harder to determine the level of customer satisfac-
tion (Meidute-Kavaliauskiene et al., 2014). The idea of cus-
tomer satisfaction can be defined in different ways in litera-
ture. According to Kotler's et al. (2000) definition customer
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satisfaction is "feeling, that to experience purchaser after the
service is used which fulfil his expectations”. According to
Yi (1989), customer satisfaction may be defined in two basic
ways, either as an outcome, or as a process (Table 1):
- the first approach defines satisfaction as a final situation or
as an end-state resulting from the consumption experience;
- the second one emphasizes the perceptual, evaluative and
psychological process that contributes to satisfaction.

Satisfaction measurement delivers information about orga-
nization and satisfaction level of customer needs in an efficient
way. During customer satisfaction evaluation different scope
of guild services may be considered (Lisinska-Ku$nierz and
Gajewska, 2014), as well as the main principles of continuous
improvement of enterprises could be developed (Gajewska and
Grigoroudis, 2015).

Thus, both customer satisfaction and logistics service qual-
ity are very important in the current business environment, as
the relationship between the service provider and the client is
usually long-term (or it is attempted to be kept). For the rela-
tionship to be long term, a logistics service provider has to pro-
vide a service in line with the customers' expectations, leading
to ensure the high level of customer satisfaction (Caceres and
Paparoidamis, 2007).

Table 1 Definitions of customer satisfaction
(Grigoroudis and Siskos, 2010; Yi, 1989)

Approach Definition Author
The buyer's cognitive state of being
) Howard and
adequately or inadequately rewarded for
. Sheth (1969)
the sacrifices he has undergone
An emotional response to the
experience provided by (or associated
with) particular products or services Westbrook and
Satisfaction as  purchased, retail outlets, or even molar Reilly (1983)

an outcome  patterns of behaviour, as well as the

overall marketplace
An outcome of purchase and use

resulting from the buyer's comparison Churchill and

of the rewards and the costs of the Suprenant

purchase in relation to the anticipated (1982)

consequences

An evaluation rendered that the

experience was at least as good as it was ~ Hunt (1977)

supposed to be

An evaluation that the chosen alternative Engel and
. . is consistent with prior beliefs with Blackwell

Satisfaction as .
respect to that alternative (1982)

a process
The consumer's response to the

evaluation of the perceived discrepancy .
Tse and Wilton

between prior expectations and the
(1988)

actual performance of the product as
perceived after its consumption

In recent years along with the development of logistics,
there have been some changes in the approach and the way
of transport and logistics chains functioning, since the role
of seaports in these chains is strongly emphasized (Filina-
Dawidowicz and Wiktorowska-Jasik, 2013; Lorenc and
Wigcek, 2014). Along with it, in seaports the group of logistics
services is actively developed year on year, near the ports or
their close areas logistics centres are built. Furthermore, ports
aspire to the role of logistics service providers, offering grow-
ing number of high quality services.

In order to examine the ports customers' satisfaction of the port
services the surveys are carried out. These are generally question-
naire surveys filled by ports customers, including shipping agen-
cies and lines, etc. The scope of the research includes both port
and its authority, as well as selected terminals operators. Jafari
et al. (2013) accessed the satisfaction of container shipping lines
from port services as well as conducted the prioritization of the
factors affecting customer satisfaction in Iraqi container ports.
Zhang et al. (2010) analyzed the quality management of customer
satisfaction in the port authority. Dehdaril and Jafari (2013) con-
ducted an empirical study on customer satisfaction in Pakistanian
container ports applying the Kano model.

Moreover, there is a number of publications presenting the
multi-criteria decision methodology used for improvement of
transport and logistics systems functioning (Grzybowska and
Kovacs, 2017; Kovacs and Bona, 2009; Esztergar-Kiss and
Csiszar, 2016; Galkin, 2015). However, there is lack of lit-
erature positions showing the multicriteria evaluation of fac-
tors forming the comprehensive service of perishable goods in
container terminals.

So far, there have been no research papers on customer sat-
isfaction with the comprehensive service of refrigerated con-
tainers in seaports. These studies could include both assess-
ment of port clients and its customer's opinion. Especially
interesting is to examine port's opinion concerning importance
of offering of these services.

The article aims to determine the criteria for comprehensive
service assessment of refrigerated containers in seaports and
examine the seaports opinion on customer satisfaction with the
complexity of handling this cargo in container terminals. The
scope of the research includes container terminals located in
Polish cities of Gdansk, Gdynia and Szczecin.

2 Comprehensive service of refrigerated containers
in seaports

According to Grzelakowski and Matczak (2006) the pro-
cess of cargo and vehicles servicing at seaports is an ordered
sequence of organizational and logistical, technical and tech-
nological, economic and legal processes, actions and activities
which are the part of a widely understood cycle of goods mov-
ing from their place of production (extraction) to the places of
their consumption (processing).
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The concept of the comprehensive services in seaports has
been mentioned in several studies (Filina-Dawidowicz and
Wiktorowska-Jasik, 2013; Grzelakowski and Matczak, 2006).
This issue relates to the execution of services both disposable
(connected with planning and organization of ships, loads and
vehicles service) and technical (dealing with operations exe-
cution, such as overloading, storage, repair etc.) (Misztal et al,
2010). The main benefit of services complexity is the ability
to perform the duties in shorter time and to reduce the num-
ber of formalities during separate services implementation by
many contractors. These actions follow the needs of flexible
and the best match of seaport offer to the clients' expectations,
among which the opportunity of complex realization of logis-
tical tasks in port and the ability to enrich its offer of value
added services can be distinguished (Filina-Dawidowicz and
Wiktorowska-Jasik, 2013).

Grant, Lambert, Stock, and Ellram (2006) considered that
comprehensive customer service program should include three
groups of elements: pre- transaction — aimed at preparing the
organization for customer service, transaction — dealing with
customer direct contact with the company and efficient transac-
tions execution in accordance with the requirements, as well as
post-transaction — allowing the company to have further con-
tact with the customer.

Comprehensive service relating to the refrigerated containers
consists of providing the possibilities to perform many activities
at the same time in one place or by one operator who is responsi-
ble for these steps completion. Using comprehensive service in
the port, the client does not have to contact various contractors,
as port ensures it. In addition, these services can be provided to
the customer under one agreement of a comprehensive logistics
service. This fact means that the contractor does not purchase
separate services from the providers, but whole services neces-
sary to ensure the proper logistics service of the load.

A comprehensive logistics service related to refrigerated
containers in the seaport may consist of different activities,
including transportation, overloading, storage, containers
maintenance, veterinary control and customs, insurance, freight
forwarding, distribution, advertising, consulting, etc. The most
important services for these containers are connected with
the specificity of transported cargo, mainly port has to ensure
and monitor cargo storage conditions, as well as plug in the
container to the electrical power source. Analysis of services
offered by European container terminals showed that a compre-
hensive package of logistics services for refrigerated containers
might include (Filina-Dawidowicz and Postan, 2015):

1) basic services (transportation, forwarding, terminal ser-

vices, storage);

2) supplementary services:

- X-ray, washing, weighing of container, refrigeration unit

service, transport means hiring,

- customs, veterinary and phytosanitary cargo control,

- preparing and coordinating of documentation flow,

- informing about service process, consulting,

- advertising, marketing, commercial and financial services,
- inventory management, demand forecasting etc.

Follows from the foregoing, the logistics services for the
refrigerated containers can be either simple or complex, that
are composed of different elements and may concern differ-
ent activities, in it technical, organizational, marketing etc.
Comprehensive service for refrigerated containers in ports is
often supported by extensive IT systems (Filina-Dawidowicz
and Troynina, 2015), which usage facilitates and accelerates the
implementation of individual processes (T6rok et al., 2017).

3 Criteria for comprehensive service

Analyzing the criteria for the evaluation of comprehensive
customer service in the port, attention should be drawn to cus-
tomer needs. Service dimensions concerning port services have
been proposed by Lu et al. (2011). They include port facilities and
equipment, port costs, customer orientation, IT service, staff ser-
vice ability, service efficiency, general service etc. Such kind of
dimensions does not take into account the quality of port services.

The Authors of presented paper attempt to identify the cri-
teria for the assessment of complexity of logistics services in
seaports. For this purpose, the selected criteria have been pro-
posed (Table 2). They form a set of the most common aspects
of assessing the quality of logistics services, in the opinion
of various authors, such as Kisperska-Moron and Krzyzaniak
(2009), Kempny (2008), Filipiak and Panasiuk (2008), Brdulak
(2012). These criteria were not earlier applied to the study of
refrigerated containers comprehensive service.

The analysis comprised 12 criteria of logistics services influ-
encing on customer satisfaction. They allow examining the port
services as the integral link in transport and logistics chains.

4 Material and methods of research

In order to accomplish the research aims the special ques-
tionnaire was developed and survey was carried out. The con-
ducted research had quantitative character. Prepared question-
naire contained 8 questions, plus additional questions about
the person completing the survey. Posted survey questions had
mostly closed character, but some of them were semi-opened,
with the possibility of issuing respondent's own opinion.

The surveys on customer satisfaction with the refrigerated
containers service were conducted in December 2015 in Polish
seaports located in Gdansk, Gdynia and Szczecin. Refrigerated
containers handling in Polish seaports currently is performed
in five container terminals (Filina-Dawidowicz and Troynina,
2015): Deepwater Container Terminal Gdansk (DCT Gdansk),
Gdansk Container Terminal (GTK), Baltic Container Terminal
in Gdynia (BCT), Gdynia Container Terminal (GCT) and
DB Port Szczecin (DB PS). These terminals support both
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Table 2 Evaluation criteria for service complexity of refrigerated containers

Criterion

Description

Timeliness of deliveries

Faultlessness of deliveries . o
(Kisperska-Moron and Krzyzaniak, 2009)

Completeness of deliveries

Punctuality, delivery exactly within the prescribed time (Kisperska-Moron and Krzyzaniak, 2009)

Compliance assortment of supplies to customer specification without unexpected replacements or mistakes

Ability of suppliers to provide the full specification of the ordered products, delivery according to the order (Kempny, 2008)

Reliability means that the products will be delivered in accordance with the due date, without cargo damage, invoices will be

Reliability of deliveries

properly prepared, without mistakes, delivery will go to the appropriate place, as well as compliance assortment and number

of ordered products will comply with the order (Kempny, 2008)

Price

The cost of delivery is one of the main categories, which determines the processes occurring in the market. The price is a value

expressed in monetary units, which the buyer agrees to pay for goods or services (Filipiak and Panasiuk, 2008)

Deals with company localization, opening hours, services waiting times, the availability of information about the company and

Availability of services

offered services, easy and smoothly contact, etc. (Fras, 2014)

Frequency of deliveries

Specifies the traffic number at set time (during the day, week, month) (Kempny, 2008)

Refers to a merchandising strategy where the logistic provider offers to stock a number of variations of the same service line

Deep Assortment K
(Zimon, 2015)

Ability to adapt time (eg. the day and night), size, assortment and way of delivery to the needs and expectations of customers

Flexibility of deliveries
(Kempny, 2008)

Level of Customer Service

It is the act of taking care of the customer's needs by providing and delivering professional, helpful, high quality service and

assistance before, during, and after the customer's requirements are met (Fras, 2014)

Innovativeness

Logistics innovation is "streamlining, the new value from customer point of view, which is reflected in the market value and is

the basis for the development of logistics services and strategy building on the market" (Brdulak, 2012)

Computerization

Process of introducing IT solutions that support enterprises or institutions operation (Adamczewski, 2005)

conventional containers servicing and those with dangerous
and perishable cargo. The questionnaires were sent online to
representatives of these 5 container terminals. One completed
questionnaire from each terminal filled out by appropriate man-
ager was considered in the research.

The dynamics of the overall container handling in Polish con-
tainer terminals is presented in Fig. 1. A total number of contain-
ers handled in 2015 in analyzed ports is 1,862 mln TEUs (Data
from BCT, 2016; Data from DB, 2016; Data from DCT, 2016;
Data from GCT, 2016; Data from GTK, 2016), where the share of
refrigerated containers is approximately 5-7%.

In total, Polish seaports have 1656 plugs for these contain-
ers connections to an electrical power source, most of which
have BCT Gdynia, which could plug in simultaneously 600
refrigerated containers (Table 3) (Filina-Dawidowicz and
Troynina, 2015).
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o e s ||||I|| |I||‘|I|‘||| |.|| | A .|I

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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Fig. 1 Containers handling in Polish container terminals (Data from BCT,
2016; Data from DB, 2016; Data from DCT, 2016; Data from GCT, 2016;
Data from GTK, 2016)

Table 3 Chosen parameters of polish container terminals (Data from BCT,
2016; Data from DB, 2016; Data from DCT, 2016; Data from GCT, 2016;
Data from GTK, 2016)

Port / terminal

Gdansk Gdynia Szczecin
Parameter
DCT
GTK BCT GCT DB PS
Gdansk
Quay length [m] 650 367 800 450 650
Overloading rate per
35 35 31 25 23
crane [cont/h]
St i
orage capacity 29 4 20 65 5
[thd. TEU]
Annual handling
capacity 1250 100 750 400 120
[thd. TEU]
Plugs number 420 95 600 384 157

Despite advanced infrastructure possession, these ports pay
considerable attention to developing of logistics services in order
to raise the level of customer satisfaction with the port service.

5 Research results

The results of the interviews concerning the importance of
services complexity and level of satisfaction with complexity
of services in a seaport, carried out with 5 Polish container ter-
minals operators are presented in Fig. 2. The responses were
provided on the five-point Likert scale (1 to 5), where 1 sig-
nifies the lowest value and 5 - the highest value. The ques-
tionnaires were filled by terminals managers, who have high
qualifications and experience in transport and logistics field.

154

Period. Polytech. Transp. Eng.

L. Filina-Dawidowicz, T. Gajewska



w

ka

=

5 2 k]
5
4 4
4 I I
0
5 5 5
5
4
4
3
3 I
0
BCT GCT DB F5

DCT Gdarisk GTK

ka

Importance of services complexity Complexity of services in a seaport

Fig. 2 Importance of services complexity and level of satisfaction with

complexity of services

In the opinion of 5 container terminals representatives the
comprehensive services are very important in seaports func-
tioning. Similarly, respondents admitted high evaluations
accessing the level of customer satisfaction in the field of com-
prehensive services in ports. Only the DCT Gdansk representa-
tive evaluated the comprehensive services on average level of
satisfaction. Therefore, it can be assumed that in DCT Gdansk
opinion the analysed criterion is less important for customers.

In Fig. 3 the evaluation of respondents connected with prof-
its of services complexity was shown. As a result of conducted
research, it was concluded that high-level customer satisfac-
tion and shorter service time have the most profits from ports
point of view. An average grade point in this case was 4.8 pt.
In turn, the increase in demand attributed by seaports provid-
ers is the least important during comprehensive services offer-
ing (average grade point — 3.2 pt.).

The hierarchy of importance criteria in opinion of chosen
container terminals was shown in Fig. 4. In order to carry out
the analysis twelve attributes influencing the assessment of
comprehensive services provided by refrigerated containers in
seaports were taken.

Respondents assessed that for them the most important crite-
ria are: good level of customer service (4.8 pt.) and timeliness
of deliveries (4.4 pt.). In turn, wide range of assortments and
flexibility of deliveries were classified as the least important
criteria (3 pt.).

Furthermore, in opinion of the representatives of 5 sea-
ports the good level of customer service and price are the most
respected among 12 chosen criteria (Fig. 5). Evaluation in the
case of these criteria was 4.8 pt., where 5 means very high level
of a criterion compliance. The lowest points number providers
attached to wide range of assortment (3 pt.). Therefore, it can
be assumed that this criterion in the slightest degree influences
the level of satisfaction with reference to the comprehensive
services of refrigerated containers.
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Fig. 5 Implementation of the criteria connected with complexity of services

To sum up the criteria applied for assessment of the com-
prehensive services in seaports, it can be concluded that good
level of customer service in the opinion of ports is the most
important criterion; in this respect it is implemented to the
greatest extent. It can be supposed that also for customers this
criterion has to be important and influential on choice of con-
tainer terminal, which offers comprehensive services of refrig-
erated containers. The ranking and weights of importance and
implementation of selected criteria was achieved.

6 Discussion

Examining the opinions of ports representatives on the sat-
isfaction of their clients in terms of the complexity of logistics
services allows looking at the stated problem from the side of
service provider. It is important to explore and understand the
position of the service providers about the needs and expecta-
tions of potential recipients. On this basis, the confrontation
can be made with respect to future evaluations and reviews
from customers of seaports services.

The role of the port as an integrator of logistics services
may also be discussed. The concept of comprehensive logistic
service has not yet fully implemented in European ports. The
studies and observations indicate that not in all cases, the port
acts as an integrator or logistics operator. In some ports there is
still a number of services that is outsourced by the forwarder,
for example, refrigerated container repair, washing, etc., while
the port is only responsible for basic services execution.

The result of the study is also interesting, as among criteria
connected with services complexity the lowest score was given
to the wide range of assortment, reliability and flexibility of
deliveries. It can be assumed that the examined ports do not
notice the need to offer wide package of services or to expand

it, since the impact on customer satisfaction will be small.
Regarding this it would be important to examine the opinion of
the customers of these terminals.

7 Conclusion

This paper is one of the first devoted to evaluating the cus-
tomer satisfaction of comprehensive service process of refrig-
erated containers in seaports. Taking into account these goods
specificity and logistic approach to their service analysis, the
criteria for assessment of the level of customer satisfaction were
proposed and analyses of survey among ports was carried out.

The research showed that the complexity of refrigerated
containers handling in ports is important. Similarly, respon-
dents admitted high marks for customer satisfaction in terms
of complexity of services provided at their ports. In turn, it
was examined that high-level customer satisfaction and shorter
service time form the most profits for ports, while increase in
demand - the smallest. In the opinion of services providers'
representatives a good level of customer service, in terms of
the services complexity, is on the first place among the most
important criteria both from the point of view of importance
and its implementation. At the same time, the least important
was the wide range of assortment, both in terms of importance
and the implementation directory in seaports.

Achieved results show the ranking of criteria importance
and implementation, as well as their weights. On the basis of
this data the assessment model of comprehensive service may
be developed.

The future work will cover the examination of the nature
and range of services forming the comprehensive service of
refrigerated containers in ports, as well as complex compar-
ative assessment of set criteria. In addition, it is planned to
investigate the ports customers' satisfaction on the complex-
ity of refrigerated containers handling at container terminals,
including shipping lines and agencies, freight forwarders etc.
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