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An Exploratory Study on Ship Dwell Time

Port authorities are under increasing
pressure to manage their container
operations both effectively and efficiently
and the ability to reduce ship dwell time
(i.e. the total time taken by the ship from
its arrival at the harbor to its departure)
becomes of paramount importance to port
operations. Recent trends of using larger
container ships often poses infrastructural
constraints on container terminals which
may have a negative impact on ship dwell
times. Recognizing this potential impact,
this paper sought to develop relationships
between ship dwell time and port
infrastructure and ship characteristics so
that port operators can efficiently plan for
future infrastructural development.

Data Collection

Container ship dwell time data was
collected from a proprietary ship tracking
website (Marine Traffic Services) from
2012 to 2013. Port data was obtained for
61 international ports around the world
from the Containerization International
Yearbooks (2012 and 2013) and the
relevant websites of port authorities. Table
1 shows the ship and port infrastructural
characteristics considered in the study as
well as their descriptive statistics. Table 2
lists the international ports considered in
this study.

axER  [E[EEEICHT S

Table 1: Ship and Port Characteristics Studied

Category Variable Description
Ship dwell time Time between a ship’s arrival into the port and departure from a berth
Ship Gross tonnage of ship Ship's overall internal volume
characteristics || ength of ship Length size of ship
Height of ship Height size of ship
Number of berth Total number of berth
Port Length of berths Total length of all berths
or
infrastructure | Portarea Total port area
Number of cranes Total numbgr of quay-cranes and transfer cranes (reach stackers, forklifts,
straddle carriers, prime movers and others)
Shippi Number of ship arrivals Total amount of arrived container ships in a year
ippin
derlt)!';ng TEUs per shi Average number of containers loaded and unloaded (TEUs) of all arrived
p P container ships for a given port in a year.
Total number of containers loaded and unloaded in 20-foot equivalent units
Annual throughput X )
Port (TEUSs) for a given port in a year
performance | Berth occupancy rate The ratio between the total time of all ships at berth and the total number
of berths multiply by 360 days
Port location | Location of port 1 if port is in Asia, 0 otherwise

Table 2: International Ports Studied

Region Port Name

Busan, Colombo, Dalian, Fuzhou, Guangzhou, Hong Kong, Inchon, Jawaharlal Nehru, Kaosiung, Karachi,

Asia Keelung, Kobe, Laem Chabang, Lianyungang, Manila, Nagoya, Osaka, Qingdao, Shanghai, Singapore,
Taichung, Tianjin, Tokyo, Xiamen, Yantai, Yokohama

Australasia Brisbane, Melbourne

Caribbean Freeport, Kingston

Central America | Balboa

Europe

Algeciras, Antwerp, Barcelona, Bremen, Constantza, Duisburg, Felixstowe, Genoa, Gioia Tauro,
Hamburg, La Spezia, Le Havre, Rotterdam, Southampton, St Petersburg, Valencia, Zeebrugge

Middle East Dubai, Haifa

North America

Charleston, Houston, Long Beach, Los Angeles, Montreal, New York, Oakland, Seattle, Tacoma, Vancouver BC

South America Buenos Aires
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Lu YIN

Poisson Model with Normal Heterogeneity
for Ship Dwell Time

We developed various count data models to
relate ship dwell time to port infrastructure and
ship characteristics. In particular, the Poisson
model with normal heterogeneity was found to
be the most effective model for this purpose.
Equations (1) to (3) describes this model while
Table 3 shows the model estimation results using
the data collected in 2012 and 2013.
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Table 3: Estimates for Poisson Model
with Normal Heterogeneity

Model Estimate for Coefficients
(t-statistic)

Variable

Constant 6.27724 (81291.74)
Gross tonnage of ship 0.50266E-05 (3114.64)
Length of ship -0.00183 (-3265.74)
Height of ship 0.00708 (4484.45)
Number of berths 0.02675 (13436.29)
Length of berths -0.55414E-04 (-5455.21)
Port area 0.45206E-04 (2921.74)
Number of cranes -0.00013 (-2271.41)
Number of ship arrivals -0.71835E-04 (-)
TEU per ship 0.00014 (8584.75)
Berth occupancy rate 0.01605 (22319.66)
Port location -0.30542 (-6901.19)
x 57256667
McFadden r? 0.997
Vuong statistic 37.9
Standard deviation of heterogeneity
Sigma [ 0.08206
Number of observations | 3811

where Y is the number of ships observed over
a length of time 7, yi is the observed number
of ships, Ai is the mean and variance of yi, xi
is a (1 x k) vector of non-stochastic covariates
(regressors) and fi is a suitable vector of
coefficients and &i is the disturbance term which
follows the standard normal distribution.

Major Findings
Based on the developed model, it was found that
the number of berth and the berth occupancy
rate are the two most dominant predictors of ship
dwell time. The impact of port infrastructural
and ship characteristics on dwell time can also
be obtained through elasticity analyses and the
major findings are summarized below:

¢ Ports with more berths tend to have longer
dwell times as they tend to service more and
larger container ships. A longer berth length
in the port, on the other hand, results in ships
having a shorter dwell time as there is a higher
chance for multiple quay cranes being deployed
per berth to serve a container ship.

* A larger ship gross tonnage and a higher TEU
per ship tend to lead to a longer dwell time in a
port as the ships often carries more containers
(hence more time for unloading and loading).

» Longer ships calling at a port often has a shorter
dwell time as they often are being serviced by
more quay cranes with simultaneous unloading
and loading operations. On the other hand,
higher ships tend to have a longer dwell time
since a quay crane often requires more time to

negotiate longer distances and more containers
during the unloading and loading operations.
Dwell time increases with number of ship
arrivals for a constant berth occupancy rate and
number of berths as a result of queuing. Dwell
time increases with increasing berth occupancy
rate when the number of berth and ship arrivals
are constant, due to the increase in time spent
in the berth for unloading and loading. The
most desired situation in ports is a high berth
occupancy rate with large numbers of ship
arrivals but shorter ship dwell time. When the
a port’s berth occupancy rate is approaching
100%, it should consider increasing the number
of berth or improving its operational efficiency
of container ships to reduce dwell time.
¢ Asian ports tend to have shorter dwell times
compared with non-Asian ports, presumably
because they tend to be more efficient.

Conclusion

The paper explores the potential of using count
data models, and in particular, Poisson model
with normal heterogeneity to relate dwell time
to potential port and shipping characteristics.
It was found that the number of berth and the
berth occupancy rate are the two most dominant
predictors in the modeling results of ship dwell
time. Further application of the model could
include using the model to minimize ship dwell
time in ports through optimal port resource
allocation.
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El Salamo Alikom, (it is a Muslim greeting means
peace for you) and largest warm greeting from
Egypt.

| would like to express my sincere thanks to
organizers that gave me a chance to write my
memories in Japan in the OCDI magazine
winter 2014.

First of all let me intfroduce myself, | am Hala
Mahmoud Ragaei from Egypt. | am working at
Suez Canal Authority. It is mainly responsible
for operation, management, development and
maintenance of Suez Canal. My current position
is Manager of Works in Hydraulic division. This
division is mainly focused on research and
technical studies concerning design of navigation
channels, shore protection works and port
planning.

| was one of the participants of JICA group
training program entitled as "Sustainable Port
Development and Planning - for Port Engineer"
which was held from June 4, 2014 to August 12,
2014 in Japan.

It was a great pleasure to participate in this
training program. | attended the fraining program with 18 members from
16 countries with various cultures and different backgrounds. During my
stay in Japan, | felt as home, everything is easy and comfortable.

The program was highly organized and was very useful; | got many lectures
in different fields, workshop and many study observation tours. It updated
my knowledge about the latest techniques for Port logistics, policies,
management and development. In addition, | participated in many events
such as festivals, ceremonies and entertainments.

Beside that the training program was the opportunity to learn about
disaster prevention, the measures to cope with disasters and creation of
hazard maps. Before this program, | have never known about all of that.
Also, each trainee formulated feasible action plan to address the issues/
problems in his/her country with the knowledge acquired through the
training course fo improve/solve them. All the methods with the favorable
learning environment deepened my knowledge and broadened my views
to the issues.

During my stay in Japan, | got a lot of information about the Japanese
culture. Japanese are dynamic, organizer, polite, helpful and respect all
people from different countries without discrimination. | really appreciate
their understanding of the habits of Muslims, especially in Ramadan.
Japanese are great people although they have suffered many disasters;
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they rebuilt their country, and overcame all the
difficulties that faced. So, Japan has become one
of the largest developed economic countries in
the world. | was impressed about the effort and
work made to restore infrastructures and port
facilities quickly after the great east earthquake in
2011. | wish to convey the Japanese experience
to my beloved country Egypt to overcome the
challenges and difficulties that faces.
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There is a lot that | can always remember
about my joining in Japanese language class,
the firework festivals in Iwaki and Yokohama,
observation tours, Japanese tea ceremony,
Samurai sword, baseball game, interesting
visiting places through YOKE Desk program
(Yokohama Association for International
communication and exchanges) and the day
of visiting the Shinmei elementary school and
participating dancing with the beloved students.

| always remember my visiting of the peace
memorial museum of Hiroshima and | would
like to express my heartfelt sympathy to people
affected by disasters especially Hiroshima bomb and | hope that all the
world live in peace.

I will never forget the kindness of the JICA staff to provide assistance to
my colleague and rapid response to his return to his home to attend the
funeral of his mother.

Sorry, there is no enough space to write all my memories in Japan......
Before the end, | would like to express sincere thanks to Japanese
government, JICA, OCDI, MLIT, NILIM, PARI, Lecturers, the industries
companies (Mitsui, Shibata, Ube, Joban mixing concrete plant, Onahama
smelting and reefing & Yamanaka), Ports (Hakata, Osaka, Hiroshima,
Yokohama, Mizushima & Onahama) and Kanmon straight for past time
cooperation, their hospitality and exchanging basic technical knowledge
about the port improvement and maintenance. Special thanks to Dr.
Tanimoto at Saitama University for his guidance to complete my action
plan. My deep thanks to my coordinators and colleagues in the training
program for their assistance and Kindness.

Finally, I wish a great success, good health and peace to all.

Japan will remain always in my heart before my mind, and | will always
remember the sweet times which passed.

Thank you very much...... Arigato Gozaimas
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