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ABSTRACT

The measurement of port efficiency is a crucial requirement in the maritime sector and has been the
subject of numerous studies due to its direct impact on international trade. The methods used to
determine port efficiency vary depending on the characteristics of the operations under investigation.
Depending on which port operations are assessed, port adequacy can be measured in various ways.
In the literature, it is evident that port efficiencies are mostly determined using numerical methods.
However, when analyzing port efficiency, measuring it solely through numerical processes can lead
to misleading results in some cases. To avoid this, it is necessary to analyze non-numerical internal
and external factors that affect port efficiency. In this study, non-numerical internal and external
factors influencing port efficiency in liquid chemical cargo ports were identified through a literature
review and by experts. The identified factors were evaluated through surveys conducted with experts
specializing in liquid chemical cargo ports. The survey results were analyzed using SPSS 21.0
statistical software. According to the results obtained from the surveys, factors such as the location
and dimensions of the port area, the adequacy of hinterland connections and logistic facilities, well-
organized physical surroundings of the port, the use of technological innovations, and the proper
functioning of the quality control system were identified as significant factors affecting port
efficiency. In addition to these factors, accurate job analysis in the port, satisfactory wages, sufficient
education levels, and morale of port personnel were also found to be crucial factors influencing port
efficiency.
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OZET

Liman verimliligi 6l¢iimii, denizcilik sektoriinde dnemli bir gereksinimdir ve uluslararasi ticareti
dogrudan etkiledigi icin bir¢ok calismanin konusu olmustur. Liman verimliligini belirlemek i¢in
kullanilacak ~ yontemler, limanin incelenecek operasyonel oOzelliklerine gore degisiklik
gostermektedir. Hangi liman islemlerinin degerlendirildigine bagl olarak, liman yeterliligi birgok
sekilde olgiilebilir. Literatiirde liman verimliliklerinin daha ¢ok sayisal yontemler kullanilarak
belirlendigi goriilmektedir. Ancak liman verimliligini analiz ederken, verimliligi sadece sayisal
islemlerle 6l¢mek bazi durumlarda yaniltici sonuglara yol agabilir. Bu durumdan sakinmak i¢in liman
verimliligini etkileyen ancak sayisallastirilamayan i¢ ve dis faktorlerin analiz edilmesi gereklidir. Bu
caligmada s1v1 kimyasal yiik limanlarinda, liman verimliligini etkileyen ancak sayisallagtirilamayan
i¢ ve dis faktorler literatiir taramasi ve uzmanlar tarafindan belirlenmistir. Belirlenen faktorler sivi
kimyasal yiik limanlar1 konusunda uzmanlagmus kisilerle yapilan anketler yoluyla degerlendirilmistir.
Anket sonuglar1 SPSS 21.0 istatistiksel yazilimi1 kullanilarak degerlendirilmis olup degiskenlerin
ortalamalar1 ile standart sapmalar1 belirlenmistir. Anketlerden elde edilen sonuglara gore liman
sahasinin yeri ve boyutlari, arka saha baglantilarinin ve lojistik tesislerin 1yi diizeyde olmasi, limanin
fiziksel cevresinin iyi diizenlenmis olmasi, teknolojik yeniliklerin kullanilmasi ve kalite kontrol
sisteminin diizglin islemesi liman verimliligi agisindan 6nemli faktorler olarak tespit edilmistir. Bu
faktorlerin yani sira limanda is analizinin dogru yapilmasi, limanda ¢alisan personelin aldig1 ticretin,
egitim dilizeyinin ve moral seviyesinin yeterli olmasi da liman verimliligini etkileyen 6nemli faktorler
olarak bulunmustur.

Anahtar sozciikler: Liman verimliligi, S1v1 kimyasal yiik limanlari, Liman analizi, Verimlilik analizi

1. INTRODUCTION most ports worldwide (Ghiara and Tei, 2021).
Efficiency is the optimal utilization of all
Ports are natural or artificial coastal structures available resources by businesses to gain a
protected from wind and sea effects, equipped competitive advantage. Efficiency measurement
with adequate water depth, technical and social involves systematically collecting and analyzing
infrastructure facilities, management, support, data, and then reporting the findings regularly.
maintenance, and storage units, allowing ships to  This process helps businesses or organizations
embark and disembark passengers and cargo, keep track of the resources used, as well as the
load and unload, berth, and await (Ministry of products, services, and outputs they generate
Maritime Affairs, 2010). (Ersoy, 2021).
Ports are recognized as critical components of Port efficiency has become a significant concern
international transportation. Due to their role as in the modern world, primarily due to the
the most critical nodes in transportation, ports increase in international trade (Barros and
play a vital role in global trade, forming a crucial =~ Athanasious, 2004). Ports play a crucial role in
link within the world trade (Wang, 2011). the efficiency of a country's transportation
Recent years have witnessed a significant network (Oliveira and Cariou, 2011). The proper
increase in global economic developments, execution of services in ports positively
trends towards liberalization in world trade, and influences the entire transportation service, while
the proliferation of the international division of inadequately met services can adversely affect
labour. Consequently, the port sector has become  the entire system.
one of the fastest-growing sectors. Reduction in  Inefficiently operating ports have the potential to
tariff barriers is particularly boosting port trade, prolong the delivery times of goods, which, in
especially in many parts of the world. This makes turn, results in a reduction in competitiveness in
the port sector a driving force for economic international trade for national economies.
development (Reel and Terzi, 2008). Consequently, in today's world, the efficient and
Efficiency is a key competitive advantage for effective operation of ports has become an
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imperative (Caglar et al., 2010).

The methods used to determine port efficiency
vary depending on the specific characteristics of
the port operations under investigation.
Depending on which port processes are being
evaluated, port competency can be measured in
various ways. Furthermore, since there are
multiple port users with different and sometimes
conflicting interests, ports can also be examined
from various perspectives. For instance, a port
may be deemed efficient for shipowners but may
be considered inadequate according to the
interests of cargo owners. Therefore, port
competency cannot be determined based on a
single criterion alone. A meaningful assessment
of port competency will require a set of
indicators relating to various aspects of port
operations. These competency indicators can be
classified as operational competency measures
and customer-oriented measures. The former
category pertains to the use of productive assets
such as cranes, piers, labor, and vessels. The
latter category covers issues such as port charges,
shorter vessel turnaround times, reduced cargo
handling times, and reliability (Bolat, 2010).

As with all businesses, the location and size of
ports have a significant impact on efficiency.
Therefore, the selection of a suitable location for
a port must adhere to certain criteria. Ports should
be placed in areas with ample hinterlands. This
necessitates the selection of areas with favorable
traffic demand and natural conditions for
transportation. Additionally, having the capacity
to accommodate suitable equipment, cargo, etc.,
to meet demand is a vital factor in terms of
efficiency. From a marketing perspective, the
hinterlands come into play once again.
Furthermore,  inter-port  competition  is
considered. Factors such as pricing policy and
the use of fast and modern equipment also
expand the marketing dimensions. Another
crucial factor for the efficiency of ports is
technical aspects, encompassing technology,
work studies, quality control, and ergonomic
considerations. The stronger the technical
infrastructure of a port, the more robust its
capacity to meet demands. Ports that efficiently
meet demands operate effectively. Inadequate
technical infrastructure leads to decreased
efficiency in ports.
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In line with all other businesses, ports are
influenced by psychological and social factors.
Factors such as employee training, an efficient
organizational structure that indicates clear
delegation of authority, wages, and service fees
significantly impact efficiency. Moreover,
employee morale and motivation can bring about
significant changes. Additionally, free market
conditions, the financial resources of the port,
and financial policies also have a substantial
impact on efficiency (Bayar, 2005).

Due to its significant role in international trade,
the determination of port efficiency has been the
subject of many studies. Liu (1995) conducted a
study in the United Kingdom, using data from 28
ports for the years 1983-1990, and attempted to
determine the impact of ownership type on port
performance through stochastic frontier analysis.
Martinez-Budria et al. (1999) found that the
highest level of efficiency is observed in ports
with high complexity structures, while the lowest
efficiency is observed in ports with low
complexity structures.

Notteboom et al. (2000) determined that
container ports located in the north of Europe are
more efficient compared to those in the south,
while centrally located ports are more efficient
than feeder ports. Coto-Millan et al. (2000) and
Cullinane et al. (2006) have stated that ports with
high handling volumes have high technical
efficiency but lower scale efficiency, resulting in
lower overall efficiency. Tongzon (2001) and
Cullinane et al. (2004), in their studies,
concluded that there is no relationship between
efficiency and port size, and cargo handling
volume. Oliveira and Cariou (2011) examined
122 ports in multiple countries and found a
significant relationship between the output
variable they used, which is the volume of cargo
handled, and the efficiency value. In a study
comparing the relative efficiency of North
American and European ports, Port Klang, Johor,
and Charleston ports were found to be efficient
(Valentine and Gray, 2000). In a study conducted
to examine the efficiency of Japan's 8 major
container ports, the efficiency of the ports
between 1990 and 1999 was calculated. As a
result of the study, it was determined that the
Yokohama, Osaka, and Kobe ports had low
efficiency, while the Tokyo and Nagoya ports
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had high efficiency (Itoh, 2002). Estache et al.
(2002) conducted a study to determine the
efficiency of 11 ports in Mexico between 1996
and 1999. Cullinane et al. (2002) aimed to
determine whether there was a relationship
between the efficiency of ports and their
ownership and administrative structures. They
found that port efficiency was closely related to
port size, and private ports were more efficient
compared to public ports.

Ates (2010) conducted a study on the efficiency
of container terminals in Turkey, using data from
the years 2005 to 2009. In research aimed at
determining the efficiency of container ports in
the Mediterranean and Black Sea regions,
including some ports from Turkey, the efficiency
values of a total of 30 ports were measured using
Data Envelopment Analysis (DEA) (Niavis and
Tsekeris, 2012). In a study conducted by Caglar
(2012) to measure the efficiency of container,
general cargo, and dry cargo ports in Turkey, 9
out of 13 container ports were found to be
efficient. He identified eighteen non-quantifiable
factors that affect efficiency in Turkish dry cargo
and container ports. He conducted interviews
with expert port workers using an interview form
prepared based on these factors. He argued that
relative analysis methods alone were not
sufficient to determine the potential of port
operations. In the study conducted by Bayar in
2005, it was determined that the Haydarpasa and
Derince ports, which share the same catchment
area for container handling in Turkey, operate
with lower efficiency.

It is observed that studies on port efficiency in
the world and Turkey are predominantly focused
on container terminals. In addition, a limited
number of studies have investigated the
efficiency of ports handling bulk cargoes.
However, in the literature, it is evident that there

are very few studies conducted on the efficiency
of ports handling liquid chemical cargoes.
Therefore, it is understood that this study on the
efficiency of liquid chemical cargo ports in
Turkey is of great importance.

2. MATERIALS AND METHODS

When analyzing port efficiency, measuring it
solely through quantitative processes can lead to
misleading results in some cases. To avoid this
situation, it is necessary to analyze the non-
digitizable internal and external factors that
influence port efficiency. One of the most
effective ways to do this is through surveys and
interviews conducted with experts in the field. In
this study, non-numerical internal and external
factors influencing port efficiency in liquid
chemical cargo ports were identified through a
literature review and by experts. The identified
factors were evaluated through surveys
conducted with experts specializing in liquid
chemical cargo ports. SPSS 21.0 statistical
software was used for the evaluation of the
survey results, and the means and standard
deviations of variables were determined.

To qualitatively assess the efficiency of liquid
chemical cargo ports, factors influencing port
efficiency that cannot be measured quantitatively
were identified. A structured interview form was
prepared to facilitate the assessment of these
factors by experts in the field. The expressions
used in the interview were based on Frankel's
(1987) work identifying factors influencing port
efficiency. In this study, factors affecting port
efficiency were categorized into five groups,
namely, general factors, technical factors, social
factors, psychological factors, and institutional
factors (Table 1). The statements in the interview
were prepared to align with these factors.

Table 1. Factors influencing port efficiency (Frankel, 1987)

General Factors Technical Factors Social Factors Psychological Institutional
Factors Factors
Pprt lpcatlon and Technology Education Moral Free market
dimensions
Dlmenglons of Quality control Organization Motivation F1nanc1al. .
marketing opportunities
Work analysis Fees Financial policies

Ergonomics
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The Likert-type questionnaire method was
chosen as the data collection tool. The Likert
scale is one of the most useful question formats
(Likert, 1932). In the most used format of this
scale, respondents are directed to indicate their
level of agreement with each statement. In short,
an individual is presented with a statement and
asked to express their level of agreement using a
scale with three, five, or seven options
(Tezbasaran, 1997). In this study, a five-point
Likert scale was chosen (Table 2). Since the
Likert scale in the interview had five options, it
was evaluated as follows: strongly agree=5,
agree=4, neutral=3, disagree=2, and strongly
disagree=1.

Therefore, it is possible to categorize the
responses to interview questions into three
groups. The "strongly agree" and "agree" options
indicate a positive view, the "disagree" and
"strongly disagree" options represent a negative

neutrality. Therefore, values with an average of
4.00 or above were considered to reflect a
positive view, values below 2.00 were
considered to reflect a negative view, and others
were categorized as items indicating a neutral
view.

In this study, expert opinion was used for the
selection of the research sample. Interview forms
were completed by 25 experts. Face-to-face
interviews were conducted with experts from
Evyap, Aksa, Aktas, Altintel, Koruma Klor,
Poliport, Solventas, Yilport, Martas, and Akport
ports, while data from 15 experts working in
other ports were obtained via email. Care was
taken to select experts with a minimum of ten
years of experience in their respective fields,
with a focus on general managers, assistant
general managers, and operations managers
during the phase of filling out the interview
forms. The summary table for the experts who

view, and the '"neutral" option signifies participated in the survey is presented in Table 3.
Table 2. Likert scale interview form example (Likert, 1932)
No Statements St‘rongly Disagree Neutral Agree Strongly
Disagree Agree
1 Statement 1 X
2 Statement 2 X
3 Statement 3 X
4 Statement 4 X
5 Statement 5 X
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Table 3. Detailed information of experts

Expert Title Background Experience
Exp-1 General manager Bachelor’s 22 years
Exp-2 General manager Bachelor’s 25 years
Exp-3 General manager MSc 20 years
Exp-4 General manager Bachelor’s 24 years
Exp-5 General manager MSc 20 years
Exp-6 General manager Bachelor’s 23 years
Exp-7 General manager Bachelor’s 22 years
Exp-8 Assistant general managers Bachelor’s 15 years
Exp-9 Assistant general managers Bachelor’s 18 years
Exp-10 Assistant general managers Bachelor’s 18 years
Exp-11 Assistant general managers MSc 15 years
Exp-12 Assistant general managers Bachelor’s 14 years
Exp-13 Assistant general managers Bachelor’s 12 years
Exp-14 Assistant general managers Bachelor’s 19 years
Exp-15 Assistant general managers Bachelor’s 15 years
Exp-16 Operations manager Bachelor’s 10 years
Exp-17 Operations manager Bachelor’s 11 years
Exp-18 Operations manager MSc 11 years
Exp-19 Operations manager Bachelor’s 13 years
Exp-20 Operations manager Bachelor’s 15 years
Exp-21 Operations manager Bachelor’s 15 years
Exp-22 Operations manager MSc 14 years
Exp-23 Operations manager Bachelor’s 13 years
Exp-24 Operations manager Bachelor’s 12 years
Exp-25 Operations manager Bachelor’s 12 years

3. RESULTS AND DISCUSSIONS

A group of 25 experts were interviewed, and the
average and standard deviation values of their
responses to the interview questions are
presented in Table 4. Based on the interview
results, an analysis of the factors affecting the
efficiency of ports handling liquid chemical
cargo was conducted.

Statement 1: The average response to the first
question in the interview form, which is "The
location and size of the port area positively affect
port efficiency," is 5, with a standard deviation of
0. Therefore, the statement is strongly supported
by the experts. During the interviews, the experts
emphasized that the location and size of the port
area are one of the most significant factors
affecting port efficiency. They highlighted that if
the places where ships will berth are not
constructed appropriately, there is insufficient
manoeuvring space within the port, and intra-
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port transportation services are inadequate due to
structural reasons, port efficiency will be
negatively affected. The impact of port area and
size on port efficiency is a consensus among the
experts, and it applies not only to liquid chemical
cargo handling ports but to all types of ports.
Furthermore, it was mentioned that the location
and size of the port area are crucial factors in the
establishment phase of ports and in the selection
of port locations.

Statement 2: The average response to the second
question in the interview form, which is "Good
marketing strategies of port operations positively
affect port efficiency," is 4.56, with a standard
deviation of 0.51. The responses indicate that
experts support this statement. It was emphasized
by the experts that in a competitive market, brand
recognition is highly important. They stated that
having adequate distribution channels and the
ability to respond promptly to customer needs are
directly related to port efficiency.
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Table 4. Statistical information regarding responses to interview questions

No Statements Average Stal.ldz.‘rd
deviation
i i iti 5.00 0.00
Statement 1 The .1ocat10n and size of the port area positively affect port
efficiency
. . . - 4. 5]
Statement 2 Good ma?ketlng strategies of port operations positively affect 56 0.5
port efficiency
i iti 4.52 0.59
Statement 3 Adequate education of port personnel positively affects port
efficiency
- i i iti 4.64 0.64
Statement 4 A well orgamzeq structure of the port operation positively
affects port efficiency
i iti 4.68 0.48
Statement 5 Satlsfactory wages for port personnel positively affect port
efficiency
. . . . . 472 4
Statement 6 The use of technologmal innovations in ports positively 7 0.46
affects port efficiency
i iti iti 2.96 0.93
Statement 7 Procedures relqted to ships by local authorities positively
affect port efficiency
. . o . 4.76 0.52
Statement 8 Proper job analysis in ports positively affects port efficiency
Statement 9 A well-organized physical environment of the port positively
affects port efficiency (lighting, ventilation, sound, and noise) 4.72 0.68
i i iti 2.92 .
Statement 10 Having a variety of cargo types positively affects port 9 0.99
efficiency
ing i - iti 4.24 0.97
Statement 11 Oper.atlng in a free-market economy positively affects port
efficiency
i i i iti 5.00 0.00
Statement 12 Good hlnterlanq connections (road, railway, etc.) positively
affect port efficiency
i ici i 4.24 0.93
Statement 13 Thg _economic policies .pursued by the port operation
positively affect port efficiency
. . . 3.64 0.86
Statement 14 ~ Delays caused by ships negatively affect port efficiency
iti 4.76 0.44
Statement 15 The .morale of port employees positively affects port
efficiency
i i i i 4.52 0.65
Statement 16 Slow and 1ncomplete information sent by agents negatively
affects port efficiency
ioni i i 4.56 0.65
Statement 17 The proper functioning of the guahty control system in the
port positively affects port efficiency
. . . . 2.68 0.99
Statement 18  High port tariffs negatively affect port efficiency
i i iti 4.08 0.95
Statement 19 The ﬁnan.cnal resources of the port operation positively affect
port efficiency
.. e . o . 4.84 037
Statement 20 Logistics fagllltles in the port hlnterlanq providing a high
level of service positively affect port efficiency
i i iti 4.44 0.65
Statement 21 Adequate safety and security systems in the port positively
affect port efficiency
i i i iti 4.24 .
Statement 22 Implementing day and night shifts at the port positively 0.78
affects port efficiency
iti 4.04 0.89
Statement 23 Gove?rnment support for ports positively affects port
efficiency
L . . 4.60 0.71
Statement 24  Global economic crises negatively affect port efficiency
The distance between the terminal and storage tanks affects 4.40 0.96
Statement 25

port efficiency negatively
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Statement 3: The average response to the third
question in the interview form, which is
"Adequate education of port personnel positively
affects port efficiency," is 4.52, with a standard
deviation of 0.59. The responses show that
experts support this statement. The experts
highlighted the need for personnel working in
liquid chemical cargo ports to have special skills.
They mentioned that special precautions are
necessary due to the often-hazardous nature of
the handled cargo. All the experts consulted
emphasized the need for specialization in
handling liquid cargo and noted that it takes a
long time. They explained that the complexity of
the handling processes in liquid chemical cargo
ports is the reason for this. They also pointed out
that personnel working in liquid cargo ports
typically rise through the ranks and eventually
reach the operator level over time. They
mentioned that there could be a shortage of
personnel, particularly at the operator level in the
future. To address this, they suggested the
opening of courses or departments related to
liquid chemical cargo handling in educational
institutions and the necessity of collaborative
efforts between ports and schools to overcome
this challenge.

Statement 4: The average response to the fourth
question in the interview form, which is "A well-
organized structure of the port operation
positively affects port efficiency," is 4.64, with a
standard deviation of 0.64. Based on the obtained
data, it is understood that experts support this
statement. Considering the complexity of port
operations, it was argued that the decision-
making structure should be well-defined. It was
mentioned that the proper execution of tasks with
a well-organized structure would positively
affect port efficiency, preventing delays.
Statement 5: The average response to the fifth
question in the interview form, which is
"Satisfactory wages for port personnel positively
affect port efficiency," is 4.68, with a standard
deviation of 0.48. The responses indicate that
experts support this statement. During the
interviews, it was emphasized that a suitable
wage policy should be followed to increase
workforce efficiency and to motivate employees
for the sake of work and the operation. It was
suggested that the satisfactory wages received by
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port personnel and the recognition of their efforts
would make them feel more secure and increase
their commitment to the operation, which, in
turn, enhances port efficiency.

Statement 6: The average response to the sixth
question in the interview form, which is "The use
of technological innovations in ports positively
affects port efficiency," is 4.72, with a standard
deviation of 0.46. Based on the data obtained, it
is understood that experts support this statement.
It was stated that the automation system is an
essential element in ports handling liquid
chemical cargo. Particularly, it was emphasized
that, in most ports, operations are carried out
more quickly and safely thanks to software
containing unique features during cargo
handling. It was highlighted that access to cargo
movements and information is easy through
special sensors in tanks, which is crucial for
operators. It was also suggested that in
technologically advanced ports, less labour can
achieve more work compared to others, making
technological innovations positively impact
efficiency.

Statement 7: The average response to the seventh
question in the interview form, which is
"Procedures related to ships by local authorities
positively affect port efficiency," is 2.96, with a
standard deviation of 0.93. The responses
indicate that experts hold a neutral view on this
statement. During the interviews, it was stated
that problems often arise between ports and local
authorities. Generally, it was mentioned that
procedures determined by local authorities,
especially when evaluated in terms of
environmental impact, slow down workflow in
ports, which has a negative impact on port
efficiency.

Statement 8: The average response to the eighth
question in the interview form, which is "Proper
job analysis in ports positively affects port
efficiency," is 4.76, with a standard deviation of
0.52. The data obtained show that experts support
this statement. The experts consulted emphasized
the necessity of job analysis before any type of
operation in liquid chemical cargo ports to ensure
that tasks are carried out regularly and correctly.
It was stressed that job analysis may vary for
different cargo types due to the distinct
characteristics of the handled cargo.
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Statement 9: The average response to the ninth
question in the interview form, which is "A well-
organized physical environment of the port
positively affects port efficiency," is 4.72, with a
standard deviation of 0.68. Based on the data
obtained, it is understood that experts support
this statement. According to the experts, one of
the most critical factors for ports to operate
efficiently is the physical environment. It was
stated that factors such as lighting, ventilation,
noise, and sound may lead to stress levels for port
employees, resulting in early fatigue. It was
argued that physically and mentally tired
personnel would work less efficiently in port
operations, which would directly affect port
efficiency. Additionally, it was noted that
effective port lighting systems are crucial for
safety, especially during nighttime operations.
Statement 10: The average response to the tenth
question in the interview form, which is "Having
a variety of cargo types positively affects port
efficiency," is 2.92, with a standard deviation of
0.99. The responses indicate that experts hold a
neutral view on this statement. In liquid chemical
cargo ports, specific loading lines should be used
for each cargo group. It was stressed that the
most important issue during the handling of
liquid chemical cargo is to avoid mixing cargo.
Having a variety of cargo types and the absence
of a dedicated loading line for each cargo would
require handling from the same loading line. In
this case, it is important to ensure that there are
no residues from the previous cargo on the
loading line, and the loading lines need to be
thoroughly cleaned using special methods. Every
part of the line, including valves, needs to be
meticulously cleaned. It was pointed out that
these procedures cause both time loss and excess
labour.

Statement 11: The average response to the
eleventh question in the interview form, which is
"Operating in a free-market economy positively
affects port efficiency," is 4.24, with a standard
deviation of 0.97. The responses indicate that
experts support this statement. Given that world
trade and transportation activities are highly
competitive, all ports are at the forefront of
international competition. To overcome such a
competitive environment, free-market economy
policies that ports will adopt are crucial. The
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opinions of the experts consulted align with these
statements.

Statement 12: The average response to the
twelfth question in the interview form, which is
"Good hinterland connections (road, railway,
etc.) positively affect port efficiency," is 5, with
a standard deviation of 0. The data obtained show
that experts strongly support this statement. In
today's port management, ports have become not
only the places where cargoes are unloaded and
loaded but also a hub where all modes of
transport converge. To send cargoes to their
destination quickly, it is crucial that the
hinterland connections of the port are in good
condition. Therefore, for cargo transport through
ports, the hinterland connections must be well-
maintained. All experts consulted during the
interviews addressed these issues and expressed
their full agreement with this statement.
Statement 13: The average response to the
thirteenth question in the interview form, which
is "The economic policies pursued by the port
operation positively affect port efficiency," is
4.24, with a standard deviation of 0.93. Based on
the data obtained, it is understood that experts
support this statement.

Statement 14: The average response to the
fourteenth question in the interview form, which
is "Delays caused by ships negatively affect port
efficiency," is 3.64, with a standard deviation of
0.86. The responses indicate that experts hold a
neutral view on this statement. Experts
mentioned that if a ship arrives late at the port,
they replace it with another ship that is ready.
The delayed ship is given a suitable date for a
later time. In case of any delays at the port, they
take the ships outside the port and wait at a
suitable location. According to experts, delays
caused by ships would affect the ship
experiencing the delay rather than the port.
Statement 15: The average response to the
fifteenth question in the interview form, which is
"The morale of port employees positively affects
port efficiency," is 4.76, with a standard
deviation of 0.44. The responses indicate that
experts support this statement. The experts
consulted emphasized that the high morale of
employees enhances efficiency, not only for
liquid chemical cargo ports but for all businesses.
They pointed out that in a task that requires
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extreme attention, like handling liquid chemical
cargo, any decrease in morale could lead to
distraction and even irreversible damage from
making mistakes without giving the necessary
importance to the job.

Statement 16: The average response to the
sixteenth question in the interview form, which
is "Slow and incomplete information sent by
agents negatively affects port efficiency," is 4.52,
with a standard deviation of 0.65. Based on the
data obtained, it is understood that experts
support this statement. During the interviews, it
was mentioned that external delays are often
caused by incorrect information and documents
sent by agents. It was particularly emphasized
that errors in cargo information on ships could
lead to significant changes in the operational
planning made by the port, which could result in
time loss. It was stated that errors made by agents
are an uncontrollable factor, but they can be
minimized with good coordination.

Statement 17: The average response to the
seventeenth question in the interview form,
which is "The proper functioning of the quality
control system in the port positively affects port
efficiency," is 4.56, with a standard deviation of
0.65. The responses indicate that experts support
this statement. Experts emphasized that in a port,
the proper functioning of the quality control
system involves having defined procedures for
all types of operations and guidelines for who
does what and how. A well-functioning quality
control  system  minimizes errors and
deficiencies, ensuring that port operations are
performed correctly. Thus, a properly
functioning quality control system contributes
significantly to port efficiency.

Statement 18: The average response to the
eighteenth question in the interview form, which
is "High port tariffs negatively affect port
efficiency," is 2.68, with a standard deviation of
0.99. The responses indicate that experts hold a
neutral view on this statement. Many of the
experts stated that this statement might be valid
for other types of ports but not for liquid
chemical cargo ports. They mentioned that
almost all liquid chemical cargo ports operating
in the country are established and managed by
companies to transport raw materials to their
industrial facilities. In such a structure where the
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port carries its own cargo through its own port,
port tariffs are of little importance, according to
the experts.

Statement 19: The average response to the
nineteenth question in the interview form, which
is "The financial resources of the port operation
positively affect port efficiency," is 4.08, with a
standard deviation of 0.95. The responses
indicate that experts support this statement.
Experts mentioned that financially strong port
operations can swiftly address problems that
affect efficiency and require financial
expenditures. A financially strong port operation
is expected to work more efficiently compared to
other port operations.

Statement 20: The average response to the
twentieth question in the interview form, which
is "Logistics facilities in the port hinterland
providing a high level of service positively affect
port efficiency," is 4.84, with a standard
deviation of 0.37. The data indicate that experts
strongly support this statement. During the
interviews, it was emphasized that logistics
facilities that provide support to the port are
necessary for the continuous operation of port
activities. Furthermore, to maintain the
relationship between logistics facilities and the
port, good connections like road and railway
systems need to be well-established.

Statement 21: The average response to the
twenty-first question in the interview form,
which is "Adequate safety and security systems
in the port positively affect port efficiency," is
4.44, with a standard deviation of 0.65. The data
indicate that experts support this statement. To be
a safe and reliable port in global and international
trade, ports are required to make investments and
arrangements related to safety and security in line
with international obligations. According to the
experts, safety and security measures are crucial,
and a port with adequate measures would have
fewer issues, making it more efficient.
Statement 22: The average response to the
twenty-second question in the interview form,
which is "Implementing day and night shift at the
port positively affects port efficiency," is 4.24,
with a standard deviation of 0.78. The responses
indicate that experts support this statement.
Experts pointed out that in liquid chemical cargo
ports, handling operations are difficult and time-
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consuming. Therefore, the biggest disadvantage
that employees might face is sleeplessness and
fatigue. The implementation of a day and night
shift system can alleviate this issue, reducing the
possibility of human errors in handling
operations. It was emphasized that in a port with
fewer errors, efficiency would be higher.
Statement 23: The average response to the
twenty-third question in the interview form,
which is "Government support to ports positively
affects port efficiency," is 4.04, with a standard
deviation of 0.89. The data show that experts
support this statement. In their responses, the
experts highlighted the importance of the
government's role in reducing pressures on ports
and working to eliminate bureaucratic obstacles.
Statement 24: The average response to the
twenty-fourth question in the interview form,
which is "Global economic crises negatively
affect port efficiency," is 4.60, with a standard
deviation of 0.71. The responses indicate that
experts support this statement. Like in many
other industries, experts acknowledged that
economic crises have significant effects on the
port sector, and global developments directly
impact ports.

Statement 25: The average response to the
twenty-fifth question in the interview form,
which is "The distance between the terminal and
storage tanks affects port efficiency negatively,"
is 4.40, with a standard deviation of 0.96. The
data indicate that experts support this statement.
Experts mentioned that as the distance between
storage tanks and the terminal increases, there
will be higher counterpressure when handling
from the ships to the terminal, leading to longer
operations. Additionally, an increased distance
between the terminal and tanks may create a
security vulnerability, albeit rare, sometimes
leading to smuggling incidents.

When determining the efficiency of liquid
chemical cargo ports, making decisions based
solely on numerical data can sometimes lead to
misleading results. In this study, through expert
surveys conducted to evaluate non-quantifiable
data, the location and dimensions of the port area
were identified as one of the most important
factors affecting port efficiency by experts.
Furthermore, it was determined that the good
condition of port hinterland connections and
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logistic facilities has a positive impact on port
efficiency.

According to the expert interviews conducted, it
was emphasized that the economic policies
adopted by ports and the free-market economy
also influence port efficiency. Ports are often
complex facilities, and therefore, individuals
working in such environments need to possess
specific skills. It was supported by experts that
individuals working in ports should have
received adequate levels of education, and this
would enhance port efficiency. It is predicted that
in the coming years, there will be a shortage of
personnel at the operator level in ports.
Therefore, university-level programs need to be
established to train a workforce capable of
working at the operator level in liquid chemical
cargo ports.

Results obtained from interviews with port
experts indicate that the organizational structure
of port operations is a crucial factor influencing
efficiency. Additionally, it is of utmost
importance that job analysis in ports is performed
accurately to minimize errors that may occur in
port operations. The expert opinions reveal that
ports with fewer errors operate more efficiently.
Furthermore, it was determined that having a
workforce with sufficient capacity positively
contributes to port efficiency, and that the
morale, motivation, and financial satisfaction of
employees also have a positive impact on
efficiency.

Global economic crises lead to a reduction in
cargo handling volume at ports, causing ports to

operate  well below their capacities.
Consequently, port efficiency is adversely
affected.

It has been established that an increase in the
distance between the terminal and storage tanks
in liquid chemical cargo ports has a negative
impact on efficiency. This is due to the potential
for increased counterpressure during cargo
handling operations, leading to longer operation
times and, consequently, time loss. Additionally,
the diversity of cargo types handled in ports
contributes to extended operation times,
negatively affecting efficiency.

Local authorities' procedures negatively impact
port efficiency, and the government's policies
must reduce bureaucratic procedures at ports.
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Furthermore, equipping ports with adequate
safety and security systems is crucial to minimize
complexity and job loss resulting from adverse
incidents. Since the prevention of job loss
directly affects port efficiency, necessary safety
and security measures at ports should be
organized according to international standards.
When the literature and previous studies are
evaluated, there is no evidence of research
specifically addressing the efficiency of liquid
chemical cargo ports. Efficiency analyses in the
literature have predominantly focused on
container and dry cargo ports. The results
obtained in this study appear to be quite like
those found in the literature. Caglar (2012)
determined in their study that factors such as the
location of the port area, well-established
hinterland connections, and the utilization of
technological innovations are crucial for port
efficiency. Tovar and Wall (2022) asserted in
their study that strong connections of ports with
other ports and hinterlands are among the most
significant factors influencing port efficiency.
Gorgiin (2021) expressed that the location of
ports and their proximity to transportation routes
positively contribute to their efficiency.
Additionally, studies conducted by Yuen et al.
(2012), Nazemzadeh and Vanelslander (2015),
Martinez Moya and Feo Valero (2017), Rezaei et
al. (2019), and Fahim et al. (2022) have also
indicated that the locations of ports, hinterland
connections, and the adoption of technological
innovations in ports contribute to increased port
efficiency.

4. CONCLUSIONS

The location and dimensions of the port area, the
good condition of hinterland connections and
logistic facilities, the well-organized physical
environment of the port, the utilization of
technological innovations, and the proper
functioning of the quality control system have
been identified as significant factors affecting
port efficiency by experts. In addition to these
factors, conducting accurate job analysis in the
port, and providing adequate wages, education
levels, and morale of port personnel were found
to be important factors influencing port
efficiency.
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Most ports in our country are operated by the
private sector, with profit being the primary
focus. While efforts are made to prioritize
environmental impact, customer satisfaction, and
service quality, these policies cannot be
implemented at every port. Therefore, it is
necessary for Turkey to establish a new port
policy and make the required regulations to
elevate the service quality of its ports to the level
of European Union ports.

Many Turkish ports are positioned to serve the
same catchment area, and most of these ports can
handle different types of cargo. As the variety of
cargo types handled in ports diversifies, the level
of port efficiency decreases. Moreover,
differences in efficiency emerge among ports
handling the same type of cargo, resulting in the
wastage of existing resources. To address this
issue, ports serving the same catchment area
should specialize in handling a specific type of
cargo to enhance their efficiency.

Considering only ports that handle their own
cargo, it is evident that these ports primarily
serve their proprietary industrial facilities.
Therefore, the structure of the ports and their
hinterland facilities are designed accordingly.
The cranes and other equipment used at the port
are selected to serve the incoming and outgoing
cargoes for this industrial facility. During times
when ships are not in port, the docks remain idle.
To prevent this situation, nearby ports should
collaborate and direct vessels to the underutilized
port facilities. This way, queue problems at
congested ports can be mitigated. As a result of
the study, efficiency factors that need to be taken
into consideration by various stakeholders, such
as academic researchers, planners, port
managers, and ship agents, and cannot be
measured with numerical methods, have been
analysed.
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